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XHE therapeutic value of iron 
is directly proportional to the ease with 
which ferrous ions are liberated. Recent 
experiments have shown the ferrous salts 
to be the most effective in the treatment 
of anemias because they are more rapidly 
assimilated, require smaller doses and are 
more economical than other forms of iron 
now in use. An effective form of ferrous 
iron is available in Hematinic Plastules . . . 
Actual tests reveal that the absorption of 
ferrous sulphate in Hematinic Plastules is 
four to five times greater than that of fer- 
ric ammonium citrate, 15 times greater 



than that of reduced iron, and is more 
readily adaptable to metabolism in the ; 
human body. Three Hematinic Plastules 
Plain provide the average patient with an 
adequate daily dose of iron to show a 
marked increase in hemoglobin. . . . Hema- 
tinic Plastules provide ferrous sulphate and 
vitamins B and G in an edible oil in the 
form of a semi-fluid mass, enclosed in solu- 
ble gelatin capsules which quickly dissolve 
in the stomach. . . . Hematinic Plastules 
are available in two types — Plain and with 
Liver Extract. 


Send for Samples and Literature 



THE BOVININE COMPANY * CHICAGO, ILLINOIS 
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In Infant Feeding 

THE DOCTOR IS CONCERNED ABOUT THE 
COMPOSITION OF A MILK-MODIFIER! 



W HEN you prescribe Karo as the milk-modifier you are 
providing well-tolerated, readily digested maltose-dex- 
trins-dextrose. The dextrins are practically non-fer- 
mentable ; the maltose rapidly transformed to dextrose 
requiring no digestion ; the sucrose added for flavor is 
digested to monosaccharides. Karo is prepared chemi- 
cally and bacteriologically safe— non-allergic, practi- 
cally free from protein, fat and ash. 



Infant feeding practice is primarily 
the concern of the physician, therefore, 
Karo for infant feeding is advertised to 
the Medical Profession exclusively. 

For Further Information Write 
Corn Products Sales COMPANY, D. N.-4, 17 Battery Place, New York, N. Y. 
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VITAMIN REQUIREMENTS OF MAN 

III. VITAMIN A 


• The importance and multiple functions 
of vitamin A in human nutrition are widely 
dealt with in clinical literature. Xerophthal- 
mia resulting from severe vitamin A defi- 
ciency is rare in this country, yet the etiology 
of many pathogenic conditions, namely, 
night-blindness, urinary calculi, lesions of 
the nervous system, impairment of epithelial 
tissue and subnormal growth, has been 
linked with chronic avitaminosis A (1). 

Minimum human requirements for vitamin 
A are influenced by such variables as size of 
the individual and efficiency of absorption. 
The minimum daily requirement of infants 
has been estimated at 1500 International 
units, based upon the vitamin A content of 
milk. The need for the vitamin is not sup- 
plied by 1200 International units, while 
2000 International units appear to be suffi- 
cient (2). 

Although the minimum requirement of the 
adult has been estimated to be as low as 500 
International units, the optimum level for 
both older children and adults is probably 
between 3000 and 5000 International units 


per day (3). The League of Nations Tech- 
nical Commission recommends over 5000 
International units of vitamin A for the 
pregnant and for the lactating woman (4) . 

Since the human requirement is evidently 
high, it is fortunate that vitamin A and caro- 
tene (pro-vitamin A) are more or less widely 
distributed in natural foods. Outstanding 
sources are some of the highly pigmented 
fruits and vegetables — especially the yellow 
varieties — and also dairy and marine prod- 
ucts (5). 

These protective foods, preserved by modern 
commercial canning, are readily available 
in all parts of the country throughout the 
year. It has been repeatedly demonstrated 
that commercially canned foods retain their 
vitamin A potency to a high degree (C) . The 
vitamin A potencies of certain commercially 
canned products have been recently reported 
in International units (7). From these re- 
ports it is apparent that commercially can- 
ned foods can be relied upon to supply 
quantities of vitamin A entirely consistent 
with the vitamin A of the raw product. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York City 

1936 Lcacue of Nation* Report (5)1933 Chemistry of Food and Nu- (6) a 1931 J Nutrition 4, 267 

on Physiological Bases of mtioo H C Sherman 4th b 1933 J Am Diet Asso^9.Z95 

Nutrition, League of Na- Ed Pare 364 MacMillan 

non* Publication Depart- Nev. \otV 

meat, Geneva 


This is the tieenty-fourihinaseriesof monthly articlcs.uhichivill summa- 
rize, for your convenience, the conclusions about canned foods which au- 
thorities in nutritional research have reached. VTc leant to male this 
scries valuable to you, and so ire ask your help. lYill you tell us on a 
post card addressed to (he American Can Company, Acid York, A*. I'., 
ufc at phases of canned foods knowledge arc of greatest interest to you? 
Your suggestions will determine the subject matter of future articles. 



The Seal of Acceptance denotes that 
the statements in this advertisement 
nre acceptable to the Council on Foods 
of the American Medical Association. 


(3) a 1934 J Am Diet Assn 10,296 

b 1^36 Indian J Med Research 23, 741 
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.4 Vacation 
Hazard 


• The summer traveler or camper frequently 
accepts chances of infection by Endamocba his- 
tolytica. Unguarded water supplies, food prc-. 
pared by unknown hands, the unavoidable pres- 
ence of the housefly — all contribute to the pos- 
sibility of ingestion of the cysts of this organism. 

Throughout the year the physician has many 
occasions to consider amebiasis in the differen- 


tial diagnosis, inasmuch as 5 percent to 10 per- 
cent of the population of the United States is 
infected. The symptoms of amebic infestation 
are protean and suggestive of a variety of dis- 
eases of different etiologies. 

Carbarsone, Lilly (p-carbamino phenyl-ar- 
sonic acid), is effective in treatment, is of low 
toxicity, and is usually successful without sup- 
plementary medication. It may be given orally 
in capsules or tablets, or it may be adminis- 
tered by retention enema. Supplied in 0.25-Gm. 
pulvulcs; in 0.05-Gm. and 0.25-Gm. tablets; in 
boxes of six 2-Gm. vials; and in one-ouncebottlcs. 


ELI LILLY A HID COMPANY 

Principal Offices and Laboratories, Indianapolis, Indiana, U.S.A. 
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Photomicrograph showing internal 
hemorrhoids due to pressure from 
inspissated stools. 


• • • 


Prophylactic and Corrective Use of 


MUCILOSE 

(STEARNS) 


Pressure from the hard fecal masses of 
constipation is one of the most important 
causes of hemorrhoids. Hence the ration- 
ale of Mucilose therapy 'which is directed 
at their etiology — as follows: 

MUCILOSE + Stools = 

Soft, Pliable, Fecal Masses 

In this way, Mucilose, by relieving pres- 
sure, helps prevent venous congestion and 
thrombotic hemorrhoids. 

Mucilose may be used postoperatively 
to prevent recurrence, as well as prophy- 
lactically — particularly valuable as pre- 
ventive treatment during pregnancy. 



Mucilose — a hemicellulose (vegetable 
gum) prepared by a special process from 
the Plantago loeflingii — is now available 
in two palatable farms, MUCILOSE 
GRANULES and MUCILOSE PLAIN. 

FREDERICK STEARNS & COMPANY 

DETROIT NEW YORK KANSAS CITY SAN FRANCISCO 
WINDSOR. CANADA SYDNEY, AUSTRALIA 

1 FREDERICK STEARNS & COMPANY 
| Detroit, Michigan Dept. D. D. 7 

I Please send me a supply of Mucilose Granules. 

I Dr.__ 

I Address^ _ — 

} City — 

! State 
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M ore than half a century ago there was made available a product 
destined to become a valuable part of the physician’s armamentarium. 

It was evaporated milk, originated by Pet Milk Company. Since then 
extensive clinical experiments by noted investigators in various branches of 
medicine have firmly established its usefulness to the medical profession. 

One of the latest uses found for it is in the dietary employed in the treat- 
ment of intestinal disorders. 


It is useful to the gastroenterologist because — 



Concentrated to double richness, it supplies twice the 
nourishment of ordinary milk — is a better balanced 
food than the usual milk and cream mixture- 

Sterilized in sealed containers, it can never introduce 
bacteria to cause infection of healing areas. 

Forming small, soft curds, it is readily digestible — helps 
to avoid trauma of the tissues. 

Add to these qualities, whey proteins adapted to the person sensitive to 
milk — extra vitamin D created by irradiation to facilitate utilization of calcium 
and phosphorus — lower cost generally than ordinary milk. 

Result — a combination of qualities unequaled in milk in any other form, 
and especially useful to the gastroenterologist. 

Samples and literature will be sent gladly on request. ^ ( rich wP 

PET MILK COMPANY, 1446i Arcade Building. St. Louis, Mo. 

P/ease send me. free of charge. 

□ Samples of Irradiated Pel Milk □ “The Story of Irradiated Pet Milk” 
0 Recipe hook — “Recipes Rich in Milk” 

l) r - A (Id r css — - 



City- 


-State 


(Attach prescription form or letterhead to coupon. Offer limited to physicians of Continental U. S .) 
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When the success of a plan depends upon 
its perfect execution there must be strict co- 
ordination between the individuals involved. 
No program of treatment can relieve the in- 
cidence of constipation unless the patient is 
willing to co-ordinate his efforts with those of 
the physician. That is why so many doctors 


prescribe Petrolagar for their patients. Its 
pleasant taste and gentle consistent action 
are acceptable to the patient as well as to 
the physician .... Five types of Petrolagar 
provide a choice of medication to suit the 
individual case .... Samples on request. 
Petrolagar Laboratories, Inc. • Chicago, 111. 


Petrolagar is a mechanical emulsion of pure liquid petrolatum (65% by volume) and agar-agar. Accepted by 
the Council on Pharmacy and Chemistry of the American Medical Association for the treatment of constipation. 
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CANNED FOODS IN THE CONTROL OF 
SUBACUTE DEFICIENCIES OF THE 
ANTI-PELLAGRIC FACTOR 


As a result of his classical researches, Gold- 
berger first proposed the name "Pellagra- 
Preventive Factor” for that component of 
the vitamin B complex tvhich he found 
effective in the prevention of human pella- 
gra. Subsequently, the terms vitamin "G” 
and sometimes vitamin "B 2 ” were used to 
designate this effective factor. However, 
until biochemical research has conclusively 
established its identity, it is now apparent 
that we had best return to Goldberger’s 
original designation for that entity which 
protects the human against pellagra. 

In contrast to the other vitamin deficiencies, 
cases of severe deprivation of the anti-pella- 
gric factor are not uncommon in certain 
regions of the United States. It is also 
known that if the intake of food be drasti- 
cally restricted for some reason — alcohol- 
ism, for example — pellagra may be encoun- 
tered in localities in which the disease is 
not endemic (1). For these reasons, it is 
not unreasonable to suspect that subacute 
or latent deficiencies of the P-P factor may 
also be existent in this country. 

In the absence of typical dermatitis, avail- 
able means for the diagnosis of deficiencies 
of the anti-pellagric factor are not entirely 
satisfactory. The practitioner must rely 
upon a variable group of less specific symp- 
toms such as glossitis, diarrhea, digestive 


disturbances, and nervous and mental dis- 
orders. However, consideration of these 
symptoms along with an evaluation of the 
diet upon which the subject had been main- 
tained, may permit the conclusion that 
suboptimal intake of the P-P factor should 
be suspected. 

The treatment of severe or perhaps even 
the mild manifestations of this dietary de- 
ficiency may require intensive therapy with 
food products or preparations known to be 
rich in the pellagra preventing factor. 
However, prevention of pellagra and main- 
tenance of the cure appear to be largely 
matters of dietary regulation. In this con- 
nection, commercially canned foods de- 
serve particular mention. 

Goldberger and his associates directed con- 
siderable attention to evaluation of the 
pellagra-preventive powers of common 
foods. The values of foods, many of them 
canned foods, in the prevention of pellagra 
have been determined (2) by investigations 
in which human subjects were used. 

In view of these facts, it is apparent that 
certain commercially canned foods will 
prove reliable, convenient and economical 
in the formulation of diets calculated to 
protect against mild or severe deficiencies 
of the P-P factor. 



AMERICAN CAN COMPANY 

230 Park Avenue, New York, N.Y. 


1937 J Am Med. Assn. 108, 15. 
1935. Ibid. 104, 1377- 


2. 1934. U. S. Pub. Health Rpts. 
49, 755. 


This is the thirty-fifth in a series of monthly articles , tvhich will summar- 
ize. , for your convenience , the conclusions about canned foods tvhich au- 
thorities in nutritional research have reached. We t cant to mahe this 
series valuable to you , and so tee ask your help. Will you tell us on a 
post card addressed to the American Can Company , New York, A r . Y., 
ivhat phases of canned foods knowledge are of greatest interest to you? 
Your suggestions in’// determine the subject matter of future articles. 



The Seal of Acceptance denotes that 
the statements in this advertisement 
are acceptable to the Council on Foods 
of the American Medical Association. 



Dietary Principles in the Treatment of Gastro-intestinal Diseases 
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44TJE careful of your diet”! How often is this the 

JL> only dietary prescription given to a sufferer 
from gastro-intestinal symptoms! If the patient in- 
sists on details, he is told to avoid “greasy" foods, 
“acid” foods, "sweets,” red meats” or "starchy” foods, 
or perhaps is advised against partaking of some food 
to which the doctor has a pet aversion or an actual 
idiosyncrasy. When conditions do not improve, is it 
any wonder that patients seeking detailed instructions 
based on definite principles, consult the quacks and 
charlatans who in recent years, in spite of the depres- 
sion, have been doing a tremendous business, although 
their theories are fantastic and the results of their 
treatments in many cases have been disastrous? 

The ponderous volumes on dietetics which of late 
have been published in such profusion have, I believe, 
done more to confuse the medical practitioner than to 
help him. If dietetics is such a difficult and controver- 
sial subject that it takes one or two thousand pages of 
■ text to propound its principles, the average practi- 
tioner cannot take the time to make a study of this 
subject. If the time is available in caring for a given 
case, search through the books will reveal various, 
and often entirely different, diets suggested for the 
disease in question, and a choice will be difficult. If 
one is decided upon, it means considerable work to 
make a copy of it for the patient, and when it is all 
written down some of the foods prescribed may not 
be tolerated by the patient. This means starting all 
over again — a task, which, if repented several times, 
soon discourages the practitioner from further efforts. 

GENERAL DIETARY PRINCIPLES 

In order to prescribe a rational diet it is necessary 
to understand certain principles which must apply to 
all diets. These principles are well known and need 
not be discussed here at too great length. They in- 
clude attention to the caloric value of the food, a 
proper balance of the essential ingredients, an ade- 
quate vitamin supply, a sufficient ash or mineral con- 
tent and the required amount of indigestible residue 
and water. 

The caloric value does not need to be figured out in 
detail. In fact, in an adult, there are so many factors 
involved in converting a given number of calories of 
food ingested into actual available calories in the tis- 
sues that a mere statement that a patient is getting 
two thousand or four thousand calories means very 
little. The real test as to whether the patient’s food 
contains the required number of calories is the varia- 
tion in the weight of the patient, and the quantity and 
typo of food will have to be regulated according to 
this observation. 

The proper balance of the essential ingredients is 

♦From the Department of Medicine. Lontt Island College of Medicine. 
tClinfcal Profe^or of Medicine; Chief of the Department of Gastro- 
entcrolmry. 

Submitted December 21, 1936, 


often lost sight of when prescribing meat-free, re- 
ducing or fat-free diets. Diets deficient in protein are 
the cause of the debilitated, anemic state of many 
patients. Insufficient carbohydrate intake supplies in- 
adequate fuel for daily combustion and results in tis- 
sue destruction, and insufficient fat, by its failure to 
stimulate biliary tract emptying, may result in serious 
gall bladder stasis. The average individual, no matter 
what his disease may be, requires from sixty to eighty 
grams of protein per day, which must be supplied 
largely in the form of meat, eggs, cheese, nuts and 
milk, although a few vegetables, such as beans and 
peas also contain small amounts of protein. The car- 
bohydrate ration, supplied in the form of sugar and 
the starch of cereals, vegetables and fruits, must de- 
pend on the patient's weight and on certain metabolic 
factors, such as a diabetic state. Where energy must 
be rapidly supplied, or where liver disease is present, 
dextrose can be given by mouth, being used in place 
of saccharose in drinks or other feedings. The fat 
content, also to be governed by the patient’s weight, 
is supplied in the form of butter, meat-fats and oils. 

Vitamin deficiency h.'is recently been shown to be 
the cause of many previously obscure conditions. It 
seems to play a part in the production of the arthri- 
tides, various gastro-intestinal disorders, genito-uri- 
nary diseases, and nervous disorders, ns well as the 
previously recognized deficiency states. Ordinarily it 
may be stated that a diet containing milk, eggs, butter, 
green vegetables (raw and cooked), raw fruits and 
whole grains supplies an adequate vitamin supply, but 
it is probably better, especially during the winter 
months, to add some extra concentrated vitamin pro- 
ducts to the diet of patients whose symptoms might 
be influenced by vitamin deficiency. Cod or halibut 
liver oils, viostero) and yeast are usually sufficient. 

The mineral content, including particularly iron, 
phosphorus and calcium, is also supplied by the foods 
mentioned in the discussion of the vitamins, but indi- 
vidual cases may require tile addition of an extra 
supply of one or more of these substances. 

IFnfcr is one of the most frequently neglected parts 
of a diet. At least six or eight glasses per day are 
required to encourage gastro-intestinal digestion and 
absorption, to supply the water content of the urine, 
sweat and respiratory tract moisture, and to provide 
sufficient liquid to keep the feces from becoming too 
dehydrated. 

Indigestible material or roughage , including leafy 
vegetables, skins, pulps and seeds of fruits and hulls 
of grains, are necessary to provide bulk for the feces. 
An insufficient quantity of roughage normally results 
in infrequent bowel movements and should not be the 
signal for the use of cathartics. Where smooth bulk 
is desirable, agar or some other similar substance may 
bo added to the diet. 
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MECHANICAL EFFECTS OF DIET 

In gastrointestinal diseases great help can be ob- 
tained from the diet by considering the mechanical 
effects of the food on the gastro-intestinal tract. These 
effects can best be discussed under four headings, as 
follows : 

1. Soothing or irritating effects must be consid- 
ered. In cases where the gastro-intestinal mucosa is 
in an irritable condition as a result of ulceration, in- 
flammation or recent poisoning, a smooth, soothing, 
emollient diet would he indicated, and such foods as 
milk, cream, cheese, eggs, well-cooked cereals and pud- 
dings, ice cream and gelatin and a minimum supply of 
condiments should be combined into a well-balanced 
diet. In cases where the gastro-intestinal tract is in 
a sluggish or atonic state, as after protracted illness 
and rest in bed, it may be desirable to combine with 
the nutritious, well-balanced diet some irritating 
foods, including meat extractives, condiments, the 
whole grain cereals and breads, the skins and pulps 
of fruits and the leafy vegetables. 

2. The bulk of the diet is important, not only the 
initial bulk of the feedings but also the bulk of the 
indigestible residue. Where the stomach is dilated and 
atonic, small, frequently repeated feedings, by encour- 
aging greater contraction of the stomach in order to 
empty itself, will often rapidly restore the tone of 
such an organ. On the other hand, the active, tonic 
stomach of reflex pylorospasm with retrostalsis can 
often be made to quiet down by large though soothing 
feedings, which, if vomited, must be immediately re- 
peated. The bulk of the indigestible materials or 
roughage must be guided by conditions in the colon. 
In acute, irritative, ulcerative conditions of the colon 
a low bulk would be indicated, and a diet almost free 
or roughage would be desirable. In both the hyper- 
tonic or spastic colon as well as in the atonic colon, 
bulk is indicated, thus giving the colon a definite task 
to perform, tending to restore normal function. In 
colonic adhesions and kinks the high-residue diet, by 
keeping the colon more solidly filled, will prevent 
symptoms often due to small masses of inspissated 
feces attempting to pass a narrow point and getting 
stuck because of insufficient via a tcrgo. In divertic- 
ulosis also, bulky colonic contents will prevent the 
entrance of irritating liquid material into the divertic- 
ula. 

3. The consistency of the food must be modified 
according to the conditions present in the esophagus 
and stomach. Where there is an organic narrowing, 
cicatricial or malignant, the food should be of a soft 
or liquid consistency, in order to pass the narrow 
point. A well-balanced diet, in liquid form, containing 
milk, cream, eggs, lactose or glucose, cereal gruels and 
fruit juices, will pass through an almost obstructed 
esophagus or pylorus and will so improve the patient’s 
general condition that operative or other necessary 
procedures will no longer be too great a risk. On the 
other hand, in spastic conditions, such as so-called 
cardiospasm and pylorospasm, firm, even dry food will 
often pass the spastic area when liquids would be 
regurgitated. 

4. The temperature of the ingested food is of some 
importance. It must be remembered that the stomach 
can bring the temperature of ingested cold materials 
up to body temperature more efficiently and quickly 
than it can reduce the temperature of hot foods. 


Liquids, such as beverages and soups, rapidly swal- 
lowed and reaching the stomach at excessively high 
temperatures, are undoubtedly extremely irritating 
and in cases of gastric cancer a history of the habit of 
taking hot liquids is so frequently elicited, that we 
must consider this source of chronic irritation as a 
possible etiologie factor. On the other hand, iced 
drinks or plain ice, in being Warmed by the stomach 
walls, call for a sudden and marked influx of blood and 
are therefore definitely contraindicated during or soon 
following a gastric hemorrhage. Cold drinks also, 
by stimulating peristalsis, sometimes aggravate a 
diarrhea. 

PHYSIOLOGICAL EFFECTS OF DIET 
A consideration of the physiological effects of diet 
is of the greatest importance. The effects of diet on 
the function of the esophagus, for instance, is illus- 
trated by the fact that in the normal esophagus liquids 
pass more rapidly along its length and into the 
stomach than solids, whereas in so-called cardiospasm, 
relaxation of the cardia is encouraged more by solid 
foods. In the case of the stomach, both motility and 
secretion are affected. Hunger contractions, occur- 
ring when the stomach is empty, and markedly in- 
creased when ulceration is present in the stomach and 
duodenum, then becoming perceptible as hunger pains, 
are relieved by filling the stomach — and keeping it 
filled — by frequent feedings. Retrostalsis, a more or 
less mild reverse peristalsis, occurring as a result of 
irritation of the gastro-intestinal tract from within or 
without, from stomach to anus, such as ulcer, gall 
bladder disease, appendicitis, colitis, pelvic conditions 
or even fissures or hemorrhoids, producing spasm and 
resulting in the symptoms of epigastric distress, ful- 
ness, heartburn, sour eructations, sour regurgitation 
or even vomiting, is relieved by frequent bulky feed- 
ings, which produce more powerful downward peris- 
talsis to overcome the reverse waves. Such a diet 
would not be successful in actual obstruction, and is 
often of value as a method of differential diagnosis 
between spasm and obstruction. In gastric irritability, 
with increased and prolonged acid secretion, foods 
which combine readily with hydrochloric acid or do 
not overstimulate its production, are indicated. Such 
foods would include milk, eggs, cereals and fats. In 
the absence of acid secretion, foods which require the 
action of pepsin-hydrochloric acid on the protein 
envelopes of their individual cells or fibers, such as un- 
cooked starch and meat, should be avoided or should 
be properly prepared by adequate cooking or macera- 
tion. There is considerable doubt w'hether condiments 
or meat extractives will have any effect in stimulating 
gastric secretion where this is entirely absent, and 
their irritating effect on the mucosa may easily be 
detrimental in cases where the anacidity is due to a 
gastritis. Dilute hydrochloric acid, added to the diet, 
is of some use in stimulating pancreatic secretion, but 
is practically of value only in cases where diarrhea ac- 
companies the achylia. .It must be remembered that 
milk, w'hen taken alone, is curdled by the gastric juice 
into large lumps, whereas when modified by the addi- 
tion of starch in the form of infant foods or crackers, 
bread or cake, the curds are small and easily and 
quickly digested. Gelatin, which acts as a non-irritant 
protein food, is of value in promoting blood coagula- 
tion, and should be remembered in prescribing for 
cases of gastric hemorrhage. 
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Biliary tract function can be materially affected 
by diet. Any foods, but particularly fats, passing 
through the duodenum, cause relaxation of the 
sphincter of Oddi at the papilla of Vnter, and resultant 
contraction and emptying of the gall bladder. In con- 
ditions of biliary stasis, therefore, frequent feedings, 
with adequate fat content (preferably not the fat of 
meat or fowl) tend to clear the biliary tract and tone 
up the gall bladder musculature. The hypothesis that 
certain specific foods have more effect on actually 
promoting liver secretion than have others has not 
been conclusively demonstrated; any good mixed diet 
would be of value in this respect. Where there is 
actual liver damage, animal experiments have demon- 
strated the extremely harmful effects of meat and 
meat extractives and the beneficial effects of high 
carbohydrate feedings. In severe cases, large doses 
of glucose, orally or parenterally administered, are 
indicated, and sometimes increasing the tolerance to 
sugar by the use of insulin is of value. 

On colonic motility, diet may have either a positive 
or a negative effect. If a diet free from residue is 
taken, there will be no effect. Indigestible constituents 
of the diet, if coarse and irritating, as is bran, will 
stimulate and improve peristalsis; if smooth and 
soothing, as is agar, will allay irritation and encourage 
normal motility. In cases with acutely inflamed, ulcer- 
ated and irritable bowels, therefore, a non-residue diet 
is indicated, whereas in chronic, spastic, irritable con- 
ditions, a smooth hulk is desirable, and in atonic 
conditions, a coarser bulk would be preferable. The 
bacterial flora of the colon, normally showing almost 
daily variations, is influenced by the character of ttie 
food; a predominance of the acid-forming bacteria 
occurring in high carbohydrate diets, and of putre- 
factive bacteria (coli group) in high animal protein 
diets. It is questionable whether changing the intes- 
tional flora is of any value in disease. 

ALLERGIC CONSIDERATIONS 

Any diet which does not take into consideration the 
individual idiosyncrasis or the allergic reactions of a 
patient will usually prove to be inadequate. Most indi- 
viduals have at least a few of such peculiarities, and 
if the physician entirely disregards a patient’s state- 
ments in respect to likes and dislikes may result in 
embarrassing failure to allay or modify symptoms by 
diet. It is true that neurotic patients often imagine 
that certain foods are "bad” for them, when such 
would really be of value. However, if it is known 
that a food invariably will produce a skin rash, heart- 
burn, sour regurgitation, an attack of migraine, ab- 
dominal cramps or diarrhea, it is well to avoid such 
a food in prescribing a diet. On the other hand, if a 
patient is known to be following conscientiously a diet 
which should produce definitely beneficial results, and 
these results are not obtained in due time, a suspicion 
of food allergy must be engendered and search for the 
food to which the patient is sensitized must be carried 
out by means of diet study or skin reactions, prefer- 
ably the former. A readjustment of the diet in accord 
with information thus obtained will often produce 
startling results. 

PRACTICAL APPLICATION 
As examples of the application of the principles 
which we have been discussing to actual disease condi- 
tions, a few typical diets will be presented. In each 


diet a proper balance of ingredients is an essential 
consideration. 

In uncomplicated peptic nicer, the stomach is irri- 
table, it tends to contract forcibly, making the hunger 
contractions recognizable to the patient, as pain, and 
there is a tendency to a continued secretion of a 
hyperacid gastric juice. The diet, therefore, should 
be bland and smooth, there should he frequent feed- 
ings in order to prevent the stomach from becoming 
empty and the food should combine readily with acid 
and not too greatly stimulate its secretion. The fol- 
lowing diet is the result of the application of these 
principles : 

PEPTIC ULCER DIET 

Breakfast; 

(8 A. M.) 

Milk — 1 glass (preferably, the milk 
should he heated) 

Cereal — cooked — 3-G ounces 
Egg — one — soft boiled or poached 
Bread and butter (or toast) 

Juice of orange or grapes (at end) 

10:80 A.M. 

Milk — 1 glass 

Crackers, bread and butter or plain cake. 

Luncheon ; 

(1 P. M.) 

Milk — 1 glass 
Eggs or cream cheese 
Potato, baked or mashed, or spaghetti 
(without sauce) 

Bread and butter 

Pudding, custard, jello or ice cream 
3:80 P. M. 

Milk — 1 glass 

Crackers, bread and butter or plain cake. 

Supper: 

(G P. M.) 

Same as luncheon or breakfast. 

8:30 P. M„ and at 2 or 3 hour intervals after this if 
awake : 

Milk — 1 glass 

Crackers, bread and butter or plain cake. 

Additions 

Yeast may be given early in morning or with meals. 
Other vitamine preparations, especially vitnmine D, 
arc often indicated. 

Iron preparations should be added in anemic patients. 
Cream and lactose, glucose or other powdered foods 
may be added to milk or cereal where patient is 
underweight. 

Olive or cottonseed oil before meals is of value in most 
cases. 

Water, at least G or 8 glasses per day, is desirable. 

In Gall Bladder Disease, the gall bladder is sluggish 
in its contractions and there is a tendency to stasis of 
its contents, with increased concentration. Duodenal 
and gastric retroslalsis produce the distressing dys- 
peptic symptoms. The dietary indications, therefore, 
are for normal or excessive fat content, with frequent 
feedings to act as a stimulant to more complete and 
frequent gall bladder emptying, and fairly large 
quantities to overcome the vetrostalsis. Owing to the 
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These are all expressions of some factor aside from 
insular function of the pancreas which alters the 
diahetie state either favorably or unfavorably ns a 
result of hypersecretion or hyposccrotion of some 
other gland. For this reason, diabetes is not solely 
the result of a disturbance of the instilogonic func- 
tion. but n condition which is affected variably by the 
direct or indirect action of other organs of internal 
secretion on the islands of Igingerhans. 

.As the knowledge of this internal interrelationship 
is being clarified, our understanding of the clinical 
picture is Itoewning more complete. Much still re- 
main? to be done before we shall be able to utilise all 
the experimental evidence clinically, but there Is good 
reason to hope for much progress along these lines in 
the future. 

In this summary 1 have tried to collect some of the 
facts of this endocrine interrelationship which has a 
bearing on carbohydrate metaled ism. What I have to 
say does not represent original investigation on my 
part, and I must apologise that the report is not more 
complete. In a field which is growing so rapidly, it 
is practically impossible to keep abreast of all the de- 
velopments. for new work its Iming reported almost 
daily, and what is new today Itcrome* old tomorrow. 
1 have given the reference? for mod of the material, 
and have quoted freely the statement? of some authors, 
at times interspersing remarks that were pertinent 
from rome other source. 

To those working intensively on some pha«e of en- 
docrine j.'h> siologv. there will be many gaps in this 
discussion. For then.' lapses I hope I may be pard- 
oned. for in a subject a? broad a? thi«, one could easily 
write a book on each separate gland. All that is in- 
tended here is a short summary of some of the more 
recent literature in order to give some indication of 
the complex interrelationship? of the other endocrine 
organs to the insulogrnic function. 

THE PITUITARY GLAND 

The interrelationship of the pituitary with all the 
other glands of internal secretion is so well established 
that it is only to he expected that the pituitary exerts 
an important influence on carbohydrate metabolism. 
Since the pituitary aim regulate.’, at least in part, the 
function? of the liver, the suprarenal;; and the thyroid 
gland, each of which also apparently has some direct 
relation to the regulation of carbohydrate metabolism 
and pancreatic function, as well as direct relation- 
ship? to each other, it is obvious that the exact role < f 
the pituitary in these processes is very difficult to 
fathom. How much of the influence on imudogeneMH 
is direct and how much is accomplished through pitui- 
tary influence on other organs is at present almost 
impossible to determine. 1 myself feci entirely in- 
capable of interpreting all of the known facts in this 
connection, and in this short review of some of the 
clinical and experimental findings l make no attempt 
to offer any sort of comprehensive explanation. 

In nrromrgnt}/ the pancreas often shows degenera- 
tive changes of the islands in the pancreas. At other 
times these are normal. Again, hypertrophy and in- 
crease in the number of islands lias boon reported. 
(Table lj. According to Atkinson, one-third of ac- 
romegalics show glycosuria. The glucose tolerance 
curve often shows an abnormal rise and a sudden fall 
into a hypoglycemic level. I performed glucose, toler- 
ance tests on fourteen patients with acromegaly 


(Table 2). Of these -IS per cent yielded a normal 
curve and 57 per cent n diabetic curve. 

A severe diabetes can accompany acromegaly. Some 
of these patients are reported to be insulin-resistant, 
and do not react well to dietary restrictions. The 
sugar excretion can be tremendous, such as is seen in 
no other disease. (Havant, Schmidt, Widal). 

Apparently, then, there can he several types of gly- 
coregulatory derangement in acromegaly. There can 
be real pancreatic diabetes, perhaps due to the exces- 
sivo output of pancreatropic hormone of the anterior 
hypophysis. The glycosuria can be caused from a dis- 
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turbnnce in the midbrain if the hypophyseal tumor is 
growing toward the lower part of the brain. In these 
cases the glycosuria is not excessive and usually is 
not accompanied by acidosis, in the third place, the 
carbohydrate disturbance can be of the same nature 
as it is in hyperthyroidism, if the acromegaly is 
complicated by a hyperfunctioning thyroid, as the ease 
pictured in Chart 1 would indicate. 

The acromegalic patients that 1 have soon have not 
been resistant to insulin. In Chart 2. I have depicted 
two such eases. Hath patients were women, one forty- 
one and the other twenty-one years of age. The re- 
sponse to diet and insulin in both cases was quite 
prompt. In the first case, a large dosage of insulin 
was used at first fas much as 70 units a day) which 
was decreased in a month to 25 units a day. Two 
years later this patient died in coma as a result of 
censing all treatment. The other patient responded 
well to insulin and in loss than a month all insulin 
could he discontinued. At the end of a month, the 
blood sugar was normal, hut a glucose tolerance test 
still showed a diabetic curve. Following this the 
pituitary was irradiated and repeated checks showed 
a normal blood sugar level without special diet or 
insulin. 

The third case is extremely interesting. (Chart 2). 
This patient was a postman, fifty-five years of age. 
with pronounced acromegaly, who came into the hos- 
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pilal with a fasting blood sugar of 440. He, too, re- 
sponded promptly to insulin and diet and in less than 
a month the insulin could be discontinued. Four 
months later the glucose tolerance test was repeated 
and was virtually normal. Were one’s observations to 


Table II 

Glucose tolerance curves in acromegaly (John) 


Type of 
Curve 

Non -diabetic 

Diabetic 

I 

11 

HI 

IV 

Number of 

1 

5 

3 

5 

cases 

Per cent 

7.1 

• 35.7 

21.4 

35.7 

Glycosuria, 

- 1 

I 

2 

5 

eases 





Per cent 

100 

20 

GO 

100 

No /rlycosuria, 

0 

4 

1 

0 

case 4 ’ 





Per cent 

0 

80 

34 

0 


I Increased tolerance 
II Normnl tolerance 

III Prcdiabetic curve 

IV Diabetic curve 

stop at this point one would be tempted to say that 
the patient had been cured of diabetes. I followed him 
through with a series of glucose tolerance tests for 
the next four years, and the chart shows the fluctua- 
tions of these curves with a normal tolerance curve 
finally in 1929. Whether these fluctuations are ex- 
pressions of a periodic hyperactivity of the pituitary 
as suggested by Cushing I am not in a position to say. 
Many authors call attention to such fluctuations or re- 
missions of the diabetic state in acromegalic patients. 

■ (Table IV). 

My impression is that while the mechanism of this 
type of diabetes is different from that of ordinary 
diabetes, the treatment remains the same, unless there 
be surgical intervention or irradiation of the pitui- 
tary. If the diabetes is not treated, such patients die 
in coma, just as any other diabetic patient does. 
(Table III). There are occasional cures reported, but 
to be sure of this point, it is necessary to make re- 
peated observations over a period of years. 

In Simmonds’ disease in which there is failure of 
the anterior pituitary, normal blood sugar and an in- 
creased glucose tolerance are the usual findings. Wil- 
der has reported two cases both of which showed 
clinical signs and symptoms of hypophyseal disease. 
In both cases there were spontaneous attacks of hypo- 
glycemia. 

Boschi reported the results of X-ray treatment of the 
pituitary in a woman who apparently had severe diabetes. 
Following the irradiation she ceased to excrete any sugar. 
I also saw a similar case (Chart 2, second case), but it 
must be noted that the blood sugar was at a normal level 
before the irradiation treatments were administered. 

Lucke has reported that hypophyseal dwarfs are very 
sensitive to insulin. 

In a series of 10G cases of hypopituitary disease I found 
a non-diabetic type of curve in G7.9 per cent and a diabetic 
curve in only 32.1 per cent. (Table V). 

Kraus of the Prague Medical School noticed in 1923 
that at autopsy, diabetic patients showed hypophyses 
smaller than normal. The eosinophilic cells were dimi- 
nished and showed retrogressive changes in the cell 
nuclei. He followed this observation with experimental 
work and extirpated the pancreas in cats, thereby pro- 
ducing similar changes in the pituitary. 


Muthman has reported the work of Eaves who found 
morphological changes in the anterior lobe of the pituitary 
which suggested a hyperactivity of the gland following 
the administration of insulin to a rabbit. “ 

Houssay and Biasotti have shown that in hypophysecto- 
mized dogs and other species the removal of the pancreas 
was not followed by- glycosuria. The administration of 
sugar, however, caused excretion of part of the sugar and 
an increase in the respiratory quotient. The implantation 
of the pituitary in these same animals produced diabetes, 
Davis also ascertained that bilateral hypothalamic lesions 
followed by pancreatectomy do not produce hyperglycemia 
and glycosuria. 

Anselmino and Hoffman feel that they have proved 
basically that diabetes mellitus in the human being is 
occasioned by a disturbance of the pituitary regulating 
mechanism. As to the mechanism of the action of the 
pancreatropic substance derived from the anterior lobe of 
the pituitary, Hoffman and Anselmino reported on a 
number of insulin-like effects on metabolism which were 
lacking in dogs without a pancreas. They concluded that 
the effects on metabolism are to be attributed to an in- 
crease in secretion of insulin under' the influence of the 
pancreatropic substance of the anterior lobe of the hypo- 
physis. 

Cowley has suggested that in hypophysectomized animals 
these effects may be due to the unopposed action of insulin. 

The diabetogenic substance, according to Collip, can be 
studied to best advantage in the Houssay dog, that is, in 
the depancreatized-hypophysectomized animal which be- 
comes, according to Barnes and Regan, very sensitive to 
insulin and can have hypoglycemic convulsions during 
fast. When the blood from such an hypophysectomized 
dog is injected into rabbits it causes a fall in the level of 
the blood sugar. The hypophysectomized-depanereatized 
animal shows no glycosuria but often an injection of the 
pituitary extract produces glycosuria and hyperglycemia. 
Pituitrin does not produce glycosuria but the injection of 
whole gland extract will produce it. The acid extract of 
the anterior lobe, however, produces much more pro- 
nounced and persistent glycosuria. When the thyroid is 
removed, some of the dogs do not show glycosuria under 
these circumstances. 

Weed, Cushing and Jacobson, upon stimulating the su- 
perior cervical sympathetic ganglion in animals produced 
glycosuria. They reasoned that this was effected by the 
liberation of the hormone through impulses which reached 


Table III 

Death in coma in diabetes accompanying- acromegaly 


Author 

Number of 
Cases 

Reference 

Borchardt 

Several 

Dcnturh. merf. HV/iMschr.. 31:946, 
100S 

Ellis 

1 

Lancet, 1 :1200, 1024 

Anders and 
Jameson 

1 

Am. J. M. Sri.. 148:323. 191 1 

John 

1 

Arch. hit. Med.. 37:4S9, 192G 

Koopman 

Several 

Ncdcrlavdseh. Tijdschr. v. 
Gcnccsk., 2:1071. 1919 

Gray 

1 

J. Prill, and Pact. Edinburgh, 
32:71, 1929 

Hunnicutt and 
Rayle 

i 

' 

Go. Med. Assn. J.. 15:115, 1926 


the hypophysis. They concluded that it is likely that the 
carbohydrate hormone comes from the chromophilic cells. 

Cope and Marks removed the pituitary in animals and 
the adrenals responded normally to insulin hypoglycemia 
by liberating epinephrin into the blood stream, but the 
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epinephrin failed to restore tlie blond supnr to n normal 
level in spite of ample reserves of liver plycopen. The 
hyperplycemic response to injected epinephrin was like- 
wise diminished. Keverre chances were noted, namely re- 
sistance to insulin anil an increased response to epinephrin 
when extracts of the anterior lolie of the pituitary went 
administered. They feel that the anterior lobe of the hypo- 
physis contains a principle which renders the plycopen 
stores of the liver and possibly those of the muscles sus- 
ceptible to tlie mobilicinp action of epinephrin. The 
chances following removal of tint hypophysis can not be 
reversed by the administration of thyroid and lienee they 
are tv-t due to the concurrent thyroid degeneration. The 
chances produced by the injection of anterior pituitary 
extract are not prevented by tbe removal of tlie thyroid. 

l.ttcke am! Hnbndi'I. who studied tbe mechanism of tbe 
action of the contra-insular hormone of the anterior lohe 
of the pituitary came to the conclusion that its point of 
attack is in the central nervous system and that the ac- 
tivity of the adrenal system is puided by tbe hormone 
from the central system by way of the sympathetic 
nerve pathway. The nicchani-m of action corresponds in 
principle to that nb'ervi-d in a condition of dials'll-- pro- 
duced by puncture. 

Hops without their suprarenal-; are very sensitive 
to insulin evert in states of normal plycetnia. The level 
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of the tih-<Ml supnr doe 1 ; not ri.-e after the injection of 
the cotitra-in“tilar hormone in dope without adrenals. 
This shoves that the adrenals must he involved in the 
action of the contra-insular hormone of the anterior 
lohe of the pituitary. Kcpardinp the exact mechanism 
of action, there are two po-sihiTitics: Hither the 
contra-insular hormone formed in tlie anterior lobe 
acts directly on the adrenals from the blond system, 
or throuph the central nervous system, and the stimu- 
lus is relayed to the .adrenals by way of the sympa- 
thetic nerve tract, thus settinp tip conditions anolopous 
to the mechanism of action in puncture diabetes. 

Animals with denervated adrenals are sensitive to 
insulin and display art intense increase in the level of 
blood sttjr.ar after the injection of epinephrin. The re- 
quired hormone equilibrium for the normal mainten- 
ance of carbohydrate metabolism in the face of dis- 
torted island function of the pancreas can only be 
effected by the influence of the anterior lobe of the 
pituitary and by an intact suprarenal pathway. 

THE THYKOID GLAND 
Hyperthyroidism is one clinical condition in which 
I have had the opportunity to make rather thorough 
studies of carbohydrate metabolism. The clinical data 


from my own scries and others reported in the litera- 
ture arc now Inrpe onouph to make some statistical 
analysis. These show a creator incidence of diabetes 
in hyperthyroidism than tbe nvcrnpe, namely 2.31 per 
cent, in a series of 20,325 cases which I collected in 
1032. This is not a hupe incidence, but still it is about 
twice that of diabetes peneratly. The problem which 
confronts the clinician is to determine the factors in- 
volved and to decide whether nny safeguards can he 
provided to prevent this increased incidence of dia- 
betes in hyperthyroidism. 

\Vo know that in hyperthyroidism the liver function 
is deranped. The liver is poor in plyropen and can 
not fix plvcopen normally. This would be sufficient 
explanation for the non-physiolopie hyperplycemia, but 
it does not explain the development of diabetes in 
these patients. Can it be that those patients, beeatisfe 
of increased metabolism, consume, enormous quantities 
of food and especially of carbohydrate, and hence 
place an extra load on the insulopenic function, which 
may thereby become exhausted, especially if there has 
been some preexistinp "diabetic anlape”? This may 
be one lopiral explanation. We know that it is not 
merely the increased metabolism which is responsible 
for the hyperplycemia. for if it were, hyperplycemia 
would be pre-ont in the majority of severe cases of 
hyperthyroidism. Yet this is not the case. Further- 
more. were the hyperthyroidism alone responsible for 
the disturbance in carbohydrate metabolism then cer- 
tainly such a disturbance would run parallel with the 
severity of the hyperthyroidism, which also does not 
conform with the fimlinrs. The increase in basal rate, 
too. bears no relation to the deproo of hyperplycemia. 
Often the mildest thyrotoxicosis produces the most 
profound dysfunction of carbohydrate metabolism, and 
on the other hand, the patients with tlie hiphest level 
of blood mi par may respond most promptly and per- 
manently to treatment and often are completely cured. 
This proves that there are adequate, safety factors in 
the human body. 

However, it is impossible to determine beforehand 
whirl) of these disturbances durinp hyperthyroidism 
will ripht themselves and which will develop into in- 
stances of permanent diabetes. In some cases in which 
there is but sliplit indication of disturbed carbohy- 
drate metabolism tiie condition is apparently corrected 
after thyroidectomy, with no evidence of abnormality 
for a year or more, and yet later these patients may 
become severe diabetics. Chart 1 shows such a case. 

This patient was a yottnp woman, twenty-six years of 
ape. with revere hyperthyroidism, llcr basal metabolic 
rate was phi* 57 per rent. The only thinp which led to 
the invest ipat ion of the carbohydrate metabolism was ply- 
cfiMirin which she had on successive days alonp with 
normal levels of blood supnr. The plucose tolerance test 
-hewed i> diabetic carve, and still the daily fastinp blood 
supar level after this was normal for over a month. Two 
months after thyroidectomy the plucnso tolerance tost, was 
repeated and it still showed nil abnormal curve. Tiro 
more fastinp blood supnr determinations three months 
later were normal. The third plucnsc tolerance tost, seven 
months after thyroidectomy, showed some improvement, 
but still pave a pmliabetic curve. However, the blood 
stipar was normal, morninp and noon, on the follmvlnp 
day. 

I did not roc the patient npnin until recently when she 
was sent to me because she had diabetes which her physi- 
cian could not control. Her subsequent story is shown on 
the chart. She has severe diabetes now, five years after 
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the thyroidectomy, and this condition evolved from the 
mildest sort of carbohydrate disturbance during hyper- 
thyroidism. 

It brings out the point that clinically we can not 
afford to disregard deviations in carbohydrate meta- 
bolism during hyperthyroidism. Similar and more 
dramatic stories I could present by the score. 

It was known almost a century ago that persons and 
animals with endemic goiter develop hypertrophy of 
the anterior lobe of the pituitary gland. Thyroid en- 
largement and hyperactivity with acromegaly have 
long been noted. It has also been known for a long 
time that the thyroid acts as a depressant of the in- 
sulogenic function. Only recently, has it been demon- 
strated that the administration of desiccated thyroid 
prevents this pituitary effect and furthermore that 
the acidophilic granules of the anterior lobe produce 
a thyroid-stimulating principle, which causes Hyper- 
trophy of the epithelial cells of the thyroid vesicles 
with an increase in thyroid secretion. 

Shockaert has induced enormous hypertrophy of 
the duck’s thyroid accompanied by exophthalmos by 
the injection of extracts of the anterior lobe of the 
pituitary. Experimental exophthalmos can be produced 
readily by injections of pituitary extract into thy- 


Table V 

Glucose tolerance ctirves in hypopituitarism (John) 


Type of 

Non-djcbetic 

Diabetic 

Curve 






I 



II 

III 

IV 

Number of 

3G 

3G 

27 

7 

cases 

Per cent 

33.0 

< 

33.9 

25.6 

6.6 

Glycosuria, 

C 

15 

13 

7 

eases 





Per cent 

1G.6 

41 

49.G 

100 

No Glycosuria, 

30 

21 

14 

0 

cases 





Per cent 

83.4 

59 

50.4 

0 


roidectomized animals. Houssay has carried out ex- 
periments with dogs which clearly indicate that the 
pituitary influence controls the thyroid in these 
animals. 

Since the thyrotropic hormone causes an increased 
activity of the thyroid gland which in turn increases 
the metabolism, we can rightfully expect an increased 
demand on the insulogenic function. The secretion of 
insulin keeps pace with this demand so long as the 
pancreas is intact, but if it is not, there is evidence 
of insulin deficiency, which manifests itself as a non- 
physiologic hyperglycemia. Another explanation for 
non-physiologic hyperglycemia in hyperthyroidism 
would be a direct neutralization or depression of the 
insulin action by the excess thyroid secretion. 

There is still another possible explanation for hyper- 
glycemia in hyperthyroidism. We know that certain 
infections produce diabetes and that already existent 
diabetes is much aggravated by an infection. The 
toxemia with its accompanying acidosis probably is 
the damaging factor. In the normal person, the level 
of aceto-acetic acid never exceeds 3.5 mg. per cent and 
that of beta-oxybutyric acid, 5.5 mg. per cent. In the 
thyrotoxic patient, these values are high, 16 mg. per 
cent for aceto-acetic acid, and 18 mg. per cent for the 


beta-oxybutyric acid. Hence the toxemia of hiper 
thyroidism might account for the damage to the 
islands. 

The degree of liver derangement probably goes hand 
in hand with the severity and duration of the hyper- 
thyroidism, and yet there is no consistent change in 
the glucose tolerance curve to correspond to this. 

The thyroid is regarded as a depressant of insulo- 
genic function, and yet it is likely that this is not due 
to the direct effect of the thyroxin on the islands of 
Langerhans, but reversely, to the direct effect of in- 
sulin on the thyroid. Both hormones exert their effect 
on the liver, muscles and the carbohydrate metabolism, 
partly supporting each other, partly increasing the 
common utilization of these hormones. If one or an- 
other part of this synergistic whole is out of balance, 
this would explain why in some cases of hyperthy- 
roidism there is an increased utilization of sugar, and 
in others a decreased utilization. 

I feel more and more that when diabetes develops in 
a patient with hyperthyroidism, a diminished insulo- 
genic reserve must have been present beforehand. 

THE SUPRARENAL GLANDS 

The relationship of the suprarenal glands' to car- 
bohydrate metabolism has been known for a long time. 
Clinically, in Addison’s disease, the blood sugar level 
usually is low, and in suprarenal tumors in which 
there is an excess of adrenal secretion, the blood sugar 
level often is increased. 

An increased quantity of insulin in the blood stream 
seems to release more cpinephrin (Itugelmann). Exces- 
sive output of insulin induces enlargement of the cortex 
(Hartman) . Animals without the suprarenals are much 
more sensitive to insulin than normal animals. Experi- 
mental diabetes is much less marked in the presence of 
adrenal insufficiency than in normal animals. This is due 
at least in part to the absence of the cortical hormone 
(Hartman and Brownell) . In suprarenal insufficiency the 
glycogen is slowly regenerated after severe fatigue (Dam- 
brost) . In late stages of insufficiency the liver and muscle 
glycogen are much depleted and the blood sugar usually 
falls. 

In 1901 the discovery by Blum that the injection of 
epinephrin was followed by hyperglycemia and glycosuria, 
gave rise to the theory that this substance was the phy- 
siologic antagonist of insulin. That same year Zuelzer 
demonstrated in a rabbit that the blood sugar level rises 
as high as 700 mg. per cent and higher. Dogon in 1904 
found that the glycogen in the liver is decreased so that 
after a larger dose of epinephrin the liver can become 
glycogen-free. Velich, Blum and others found that the 
intensity of the adrenalin hyperglycemia and glycosuria 
depends on the glycogen quantity of the liver. If the liver 
is made glycogen-free the blood sugar will not rise after 
adrenalin injection. It was Velich who first proved, that 
the adrenalin glycosuria is not caused by pancreatic in- 
sufficiency. The Vienna school built up an elaborate theory 
of glandular interrelationships between the thyroid, ad- 
renal medulla and the pancreas to explain the effects of 
pancreatectomy. This view has come to be known as the 
"overproduction theory.” The main thesis is that the 
diabetic condition is not entirely brought about by a 
failure to metabolize glucose, but rather by an overpro- 
duction of this substance from protein and fat. On the 
basis of the glycosuric action of epinephrin, they argued 
that the uncompensated action of the. adrenal medulla m 
the absence of the pancreas brought about this overpro- 
duction. In brief, according to this theory, diabetes melli- 
tus was in reality hyperadrenalism (Long). 

The work of many investigators has exposed the false- 
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ness of this view. In the first place, epinephrin, although 
producing glycosuria and depletion of liver glycogen, does 
not stimulate protein metabolism nor does it produce the 
degree of ketonuria that is present in diabetes. Nor does 
its continued injection produce a persistent glycosuria such 
as is seen in the fasting animal. The more recent work 
of Cori has demonstrated that epinephrin, although at 
first reducing liver glycogen, finally brings about a marked 
increase in .this substance at the expense of the muscle 
glycogen. It would appear at the present time that the 
effects of epinephrin are limited to the formed carbohy- 
drate elements in the body and that it is incapable of 
stimulating the production of glucose from protein. 

In hypophysectomized animals the suprarenals show an 
atrophy which is limited to the inner layers of the cortex; 
the medulla remains intact (Long). Barnes and his co- 
workers in their studies upon the effects of suppression of 
epinephrin secretion upon pancreatic diabetes in dogs 
found that such a procedure may produce some ameliora- 
tion of the diabetes, but this effect is inconsistant. Of 
greater interest is their finding that the insulin required 
to maintain such animals is often only a fifth or a quarter 
of the quantity required when the adrenal medulla is 
active. If epinephrin is infused at a physiologic rate into 
such animals the insulin requirement promptly returns to 
normal. 

DeTakats and his associates have shown that section of 
the splanchnic nerves, coeliac ganglionectomy or denerva- 
tion of the suprarenals results in a decreased insulin re- 
quirement both in dogs and in human diabetics. In inter- 
preting these experiments it should be remembered that 
epinephrin does not alter the nitrogen metabolism and 
there is a good reason for believing that its effects are 
limited to the formed carbohydrate stores of the body 
(Long) . 

Britton, Zwemer and others have shown that the marked 
hypoglycemia and low liver glycogen stores of advenalecto- 
mized cats arc relieved by the injection of cortical extracts 
that will maintain such animals in good health. 

Long and his associates removed the suprarenals and 
the pancreas in cats; these animals were injected daily 
with cordieal extract, but no insulin was administered. 
The effect of total suprarenalectomy upon pancreatic 
diabetes they found was strikingly similar to that of 
hypopliysectomy. Hyperglycemia and glycosuria were 
much reduced; nitrogen excretion and the D/N ratio were 
decreased; ketonuria was very slight and acidosis did not 
develop; the survival period of the animals was much in- 
creased; hypoglycemia was common. There was occasion- 
ally some improvement of carbohydrate tolerance but this 
was not so marked as in the Houssay dogs. In another 
series of experiments they have shown that it is the 
adrenal cortex and not the medulla that is responsible for 
these changes, since animals from which the adrenal 
medulla is removed rapidly die of diabetes after pan- 
createctomy. These authors suggested that the hypophysis 
controls sugar formation from protein through the adrenal 
cortex. This they say is tantamount to saying that the 
adrenal cortex contains a diabetogenic substance or a 
contra-insulin hormone. 

LIVER 

Claude Bernard originally considered glucose as an 
internal secretion of the liver, differentiating it from 
bile, the external secretion of the liver. Prom this 
ingenious observation there arose a whole series of 
teachings about internal secretions which in time 
eliminated from consideration that very first repre- 
sentative, glucose. More intensive study and increased 
knowledge of metabolism, however, showed that 
Claude Bernard’s definition had a healthy kernel, even 
though the sense today differs from that understood 
by its author. 


0 

The regulation of the blood sugar level is not a 
simple, but a complex affair. Hyperglycemia per se 
stimulates the pancreas to production of insulin for 
its control. Hypoglycemia, on the other hand, stimu- 
lates the secretion of epinephrin which releases glucose 
from the liver to counteract the hypoglycemia. The 
Kupfer cells in the liver also play no small part in the 
regulatory mechanism of carbohydrate metabolism and 
the blood sugar level, as shown recently by Althausen 
and his associates. The secretion of insulin is regu- 
lated by means of a nervous mechanism and also 
through a humoral mechanism. Both regulatory mech- 
anisms are activated by the glucose itself, even in 
small concentrations and thereby its action can be 
considered purely hormonal. The suprarenal factor 
depends on the blood sugar level, which, if lowered 
below a certain point, calls forth an increased produc- 
tion of epinephrin from the medulla, hut this occurs 
only if the splanchnic nerves are intact. If these 
nerves are severed or if their function is prevented 
by ergotamin, such a reaction does not take place. The 
transfusion of hypoglycemic blood, activating the 
nerve centers dealing with the blood sugar regulation 
also calls forth adrenal secretion only if the innerva- 
tion of this gland is intact. 

It is also possible that the changes in the level of 
glucose give rise even in the tissues themselves to a 
regulatory mechanism. In this manner certain finer 
differences in the concentration are regulated which, 
however, are insufficient to cause marked stimulation 
of the larger mechanisms. Charvat and Gjuric in their 
studies of the relationship of the arteriovenous dif- 
ferences of blood sugar in normal persons, diabetics, 
and patients with hyperthyroidism, found upon injec- 
tion of normal saline that when the tissues have a 
marked avidity for sugar, such as in hyperthyroidism, 
a slight stimulation with very small quantities of 
sugar in the arterial circulation is enough to cause 
almost immediately its fixation and finally even its 
oxidation, so that the level in the venous blood is 
lowered. This occurs much earlier than the reflex 
stimulation of insulin secretion which, as Pollack first 
showed, takes place about a haLf hour after the inges- 
tion of glucose. 

In all cases glucose acts directly or indirectly ns a 
regulator and for that reason the liver is classed in 
the endocrine system as an organ maintaining hormon- 
ally the standard circulation of glucose, a substance 
necessary to life. Furthermore, glucose has a typical 
hormonal function in that, according to its concentra- 
tion, it produces varying effects, which is true of 
other hormones. It is also known that glucose is a 
mighty protector of the liver cell, as Mann, Bolhtian 
and others have shown. 

Another function of the liver which is closely con- 
nected with the glycoregulatory problem, is the pro- 
duction of glybaemin, Glykaemin is a special hormone 
which diaiizes through a living membrane, is soluble 
in alcohol and causes a rise in blood sugar through 
the prevention of the fixing ability of the sugar in the 
tissue and liver cells. This in turn increases the 
sugar output of the liver and hyperglycemia result:*. 
It was through the clever work of 0. Loewi and 
his pupils, Basenohrl, Depiach, Ueberrack. Hogler and 
Thomann that it was demonstrated that the diabetic 
glycoregulatory derangement is caused hy the primary 
inability of liver cells to fix the circulating sugar. In 
their study of the reasons for this, they found that it 
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was not the inadequacy of insulin in itself, but the 
presence of some special substance which prevented 
the cells from fixing the sugar. In this case it was 
the red corpuscles. This substance, glykaemin, is a 
direct antagonist of insulin, and is manufactured 
under certain conditions by the liver. It can be washed 
out by means of adrenalin from the liver, it is present 
after the sympathetic stimulation of the liver, it is 
found after a heavy carbohydrate diet. Its produc- 
tion is depressed by insulin and it is found in the 
blood stream after extirpation of the pancreas. Under 
certain conditions it is produced by insulin hypogly- 
cemia, probably through some interaction of the 
suprarenals, in which case it appears as a compensa- 
tory mechanism (Hogler, Thomann and Ueberrack). 
It is formed in the liver and can be found in the 
hepatic vein, after adequate stimulation, earlier than 
in the rest of the circulation. 

Normally it is present in very small quantities in 
the blood stream and its effect is disguised by insulin. 
If sugar is administered orally, the glykaemin output 
as well as the insulin output is increased. In the 
normal individual insulin soon dominates. If the in- 
nervation of the pancreas is interrupted either by 
atropin or vagotomy the effect of glykaemin can be 
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Chart 1. Blood sugar studies in a case of hyperthyroid- 
ism showing glycosuria and a slight carbohydrate meta- 
bolism during the hyperactive stage which cleared up 
following thyroidectomy only to reappear five years later 
as severe diabetes. 

seen after a glucose meal. In the fasting state, the 
effect of glykaemin can not be noted because the 
pancreas can adequately counteract it and control it. 

Minkowski and Allen have shown that if one-tenth 
of the pancreas is left in the animal, diabetes is not 
produced and Poliak has stated that in man if the 
insular apparatus is reduced by one-half, severe dia- 
betes supervenes. Loewi explains this difference by 
the fact that in human diabetes there is primarily 
some sort of liver damage which leads to an increased 
secretion of glykaemin. Because of this, the pancreas 
is kept at a constant level of compensatory hyperfunc- 
tion and thus finally becomes exhausted. 

The internal secretion of the pancreas is necessary 
for the proper functioning of the liver. Following the 
extirpation of the pancreas, the liver not only loses all 
its glycogen, but undergoes fatty degeneration and 
functional deterioration. 

These problems are very complex and the only thing 
I wish to show is how closely the liver is connected 
with the hormonal function of the pancreas. On the 
other hand, without the liver, the islands of the pan- 


creas lose their “raison d’etre” for even though the 
insulin then can function in the periphery in th e g xa 
tion of the sugar in the tissues, it can not increase the 
oxidation of the sugar in the body, which is necessary 
to maintain one of the basic functions of life. Through 
this hepatopancreatic correlation, the liver is en- 
trenched firmly in the endocrine family. 

THE SALIVARY GLANDS 

Many clinical observations and considerable experi- 
mental work has been done in the past decade in an 
effort to learn the true function and significance of 
the salivary glands. In spite of the tremendous 
amount of work that has been done on this problem, 
the question as to whether or not the salivary glands 
have an internal secretion has not yet been answered 
satisfactorily. Considerable clinical and experimental 
evidence has accrued to indicate that there probably 
is an indirect, if not a direct relationship between the 
salivary glands and various glands of internal secre- 
tion (Charvat, Bauer, Romer). 

In 1897 Ferrannini reported a case of salivary diabetes, 
in which glycosuria alternated with and replaced the gly- 
cosialorrhea. This case suggested a possible reciprocal 
relationship between the salivary glands and the pancreas. 
On the basis of experiments with extracts of the salivary 
glands, Farroni, who was Ferrannini's assistant, postu- 
lated an endocrine action of the salivary glands analogous 
to that of the pancreas. 

A decade later, Best, Scott and Banting found much 
insulin in the salivary glands, which they thought was 
due to extravasation from the blood stream. Glaser and 
Bannet analyzed chemically a few kilograms of salivary 
glands and did not find insulin but demonstrated the pres- 
ence of peroxydases and oxydases, which might replace 
the secretion of the pancreas in some cases. 

Utimura found that after parotidectomy the action of 
the thyroid was increased, the islands of Langerhans were 
enlarged, and there was an increase in the amount of 
liver glycogen. When the submaxillary glands were re- 
moved, these changes were reversed, and if both parotids 
and the submaxillary. glands were extirpated there were 
no changes in the pancreas and the liver. 

Mansfeld and Schmidt ligated the parotid glands of 
dogs, and found that the level of the blood sugar was 
lowered. Later, the ligated glands were extirpated and 
the level of dextrose returned to normal. In dogs with 
experimental diabetes, produced by partial removal of the 
pancreas, ligation of the parotid ducts controlled the 
hyperglycemia. However, ligation of the ducts of Steno 
had no effect in controlling, the diabetes produced by total 
removal of the pancreas. Mansfeld concluded from these 
observations that the parotid glands must produce a 
substance which stimulates the pancreas to increased func- 
tion. Seelig and also Dobrzaniecki and Michalowski re- 
peated M an sf eld’s experiments and confirmed his observa- 
tions. 

In 1982 Zimmermann made similar studies and also 
made extensive histologic studies of the parotid glands 
removed at varying intervals after ligation. Goljanitsky 
also made comparative histologic studies of the pancreas 
and the parotid. He felt that the internal secretion of 
the salivary gland has a function similar to that of insulin 
and that both hormones are antagonistic to epinephrin. 

As a result of these experiments on animals, numerous 
attempts, (Goljanitsky, Seelig) have been made to treat 
diabetic patients by ligation of the parotid ducts, but the 
results have not been sufficiently encouraging to warrant 
any wide application of the method. 

Parotid swelling during mumps accompanied by a ten- 
derness in the pancreas is not a rare finding. The de- 
velopment of diabetes following epidemic parotitis too is 
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Chart 2. Two cases of acromegaly with observations on 
the blood sugar in each. One died in coma, the other 
cleared up and stays cleared up on normal diet. 

not uncommon. The cases in children that I reviewed in 
1934 from among my own series and those gathered from 
the literature totaled twenty-eight. In these cases it is 
difficult to say whether the damage was primarily in the 
pancreas or whether impairment of parotid function had 
some bearing. 

In 1932 Charvat reported three cases of mild diabetes 
in which there was also a symmetrical painless non-in- 
flammatory swelling of the parotid glands, which had per- 
sisted from six months to three years. He felt that the 
parotid swelling represented a compensatory hyperplasia 
of the glandular parenchyma in response to failing insulo- 
genic function or a symptom of endocrine hyperfunction 
of the salivary glands, which might account also for the 
mildness of the diabetic state. In two ox these patients, 
the parotid swelling decreased with treatment for the 
diabetes. 

Flamm became interested in the study of hypertrophy 
of the parotid glands as a symptom of diabetes through 
obsci’ving a woman with hypertension who had frequent 
attacks of swelling of the salivary glands, which were not 
accompanied by pain, fever or other signs of inflammation. 
In the intervals between attacks, the parotid glands re- 
mained somewhat larger than normal. Later diabetes was 
discovered with continued recurrence of parotid hyper- 
trophy. This caused a peculiar ti’ansformation of the 
features of the face, which Flamm noticed was quite char- 
acteristic of a good many patients with diabetes. 

In a group of twenty-seven patients with swelling of the 
parotid glands, sixteen showed glycosuria and also an in- 
crease in the fasting blood sugar. Dextrose tolerance tests 
showed some decreased tolerance in the other eleven 
patients. He also noted that most of these patients be- 
longed to the constitutional type designated as asthenic 
hypertension diabetes. Flamm offered no direct explana- 
tion of the functional processes underlying this hyper- 
trophy of the parotids in diabetic patients, but concluded 
that it might be interpreted as a compensatory process. 

In 1933, I published observations on four patients 
with enlargement of the parotic! glands and mud dia- 
betes. Recently I have seen another case of this tj pe. 
None of -these patients sought medical advice because 
of the diabetic condition, although in one case diabetes 
had been diagnosed previously but the patient had no 
had adequate or systematic treatment. In each instance 
•the enlargement of the parotid glands was noted on 
the clinical examination with subsequent detection o 
glycosuria and hyperglycemia. In none of lese ca 


could the parotid hypertrophy be attributed to any in- 
flammatory or infectious process. All five patients 
were obese and there was a striking similarity in their 
facial appearance. The diabetes was mild in all these 
cases and was easily controlled ■with moderate dietary 
restriction and small doses of insulin. Whether the 
parotid swelling represents a compensatory process 
brought about by a decreased pancreatic function, as 
Charvat and Flamm have suggested, remains an open 
question. At present I feel that this problem is largely 
of academic interest until such time as the internal 
secretion of the parotid can be isolated and its func- 
tion determined. 

THE PARATHYROID GLANDS 

There is but little evidence of any direct association 
between the function of the pancreas and of the para- 
thyroids, although temporary glycosuria of the alimen- 
tary type has been reported in cases of idiopathic 
tetany. However in tetany the carbohydrate meta- 
bolism does not manifest the same disturbance in all 
cases. Charvat says that at times he has found very 
low glucose tolerance curves, and at other times the 
glycemia is pronounced, and in one case he found gly- 
cosuria. The variation is probably because there is 
rarely a disturbance of a single gland, and these 
bizarre findings are for the most part the result of 
pluriglandular dysfunction. 

Despite these inconclusive clinical findings, we do 
know that there is a definite and important relation- 
ship between carbohydrate metabolism and phosphate 
metabolism. Retention of phosphates is an outstand- 
ing metabolic feature in parathyroprival tetany. In 
parathyroid insufficiencly the blood phosphates are in- 
creased and the urinary phosphates are decreased, as 
shown by McCullagh. In 1932 I reported a study of 
phosphate curves made along with blood sugar curves 
during glucose tolerance tests. When the sugar curve 
increased, the phosphate curve decreased, and vice 
versa. Harrop and Benedict, who reported similar 
studies, believe that phosphates are utilized tempor- 
arily during the transference of glucose from the 
blood. 

Experimentally in tetany or parathyroid insuffi- 
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Chart 3. Blood sugar studies on a case of acromegaly, 
who shows periodic recessions of his diabetic condition. 
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ciency there seems to be insufficient fixation of sugar 
in the liver and in other instances there is a glycore- 
.gulatory disturbance. Houssay and Biasotti report 
marked degenerative changes in the parathyroids in 
the hypophysectomized, pancreatectomized animals. A 
dependence of the parathyroids upon the anterior 
pituitary seems rather clear in some species (Hertz, 
Houssay) but the evidence for a specific pituitary 
hormone with a direct action on the parathyroids is 
relatively scanty. 

THE GONADS 

That the sexual function is influenced by and also 
exerts an effect on carbohydrate metabolism is well 
known clinically. The relief of diabetes in many cases 
following the climacteric has been observed by every 
specialist in the field. The failure of menstruation 
and of all reproductive function in cases of severe dia- 
betes not controlled by insulin is also a matter of com- 
mon knowledge. The lowered glucose tolerance in 
many pregnant women has also been observed fre- 
quently. In some of these instances, the disturbance 
is corrected after delivery, and in others, frank dia- 
betes may supervene. It is difficult to say whether in 
these cases the patient had a decreased insulogenic 
reserve to start with, or whether other factors are 
responsible. 

The actual incidence of diabetes in the eighth and 
ninth decades is ' comparatively rare. According to 
Eiselt such patients are insulin resistant. Arterio- 
sclerosis is a common finding in this group and path- 
ologically there are interlobular and intralobular 


changes in the pancreas along with atrophy and scler- 
osis of the islands of Langerhans, according to IVeisch- 
selbaum. Just what endocrine changes, especially 
gonadal changes, play a part here is very difficult to 
state, because there is probably a general subnormal 
function of all these organs. 

It is well know that the withdrawal of the ovarian 
or testicular hormone causes marked changes in the 
anterior lobe of the pituitary, and it is probably 
through the influence of this disturbed pituitary func- 
tion that other bodily changes occur. No very con- 
clusive studies of the carbohydrate metabolism in 
eunuchs has been made, and so the effect on the 
pancreas of the withdrawal of the sexual hormones is 
extremely difficult to determine. 

There are evidences, however, that the insulogenic 
function is somewhat disturbed. Charvat has reported 
lowered glucose tolerance curves in eunuchs. However, 
in obese eunuchs he found that the glucose tolerance 
was increased. A small group of glucose tolerance 
tests which I made on castrates showed invariably 
either a normal or an increased tolerance. This, how- 
ever, does not prove anything, for to judge and to 
evaluate such cases would require a large series, and 
what is more important, a controlled series. Glucose 
tolerance tests should be done before castration and 
then followed with repeated tests each year or so fol- 
lowing gonadectomy. Such data I have not been able 
to find in the literature. 

(An extensive bibliography had to he omitted for lack 
of space — Editor). 


Blood Pressure Changes During Defecation 


By 

EDMUND W. KLINEFELTER, M.D. 
YORK, PENNSYLVANIA 


D URING the year 1931 in the course of my practice 
I attended six patients who expired suddenly from 
cerebral hemorrhage. Death occurred in these patients 
while they were on the toilet seat attempting to move 
‘ 'their bowels. All of these patients had been affected 
with hypertension and constipation. The conclusion 
seemed likely that there must exist some relationship 
between these deaths and hypertension associated with 
constipation. 

A consideration of this relationship suggested the 
questions: (1) during the act. of defecation does a 

Submitted August 1, 1936. 


rise in blood pressure occur? (2) what is the average 
rise, if such a rise does occur? (3) is there a relation- 
ship between the blood pressure and the degree of 
straining? (4) can the change in blood pressure be 
sufficient possibly to threaten rupture of a blood vessel 
wall? (5) during defecation are different diseases 
associated with specific blood pressure changes? 

In view of the fact that a search of the literature 
disclosed no answers to these questions, since 1931 I 
have examined over 300 male patients. I have meas- 
ured blood pressures in the usual manner. These blood 
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Table I 


Type of Patient 

No. of Patients 
Examined 

Average 

Age 

Average 

B.P, Before 
Defecation 

Average Increase 
in B.P. During 
Defecation 

Highest B.P. 
Increase After 
Maximal Stress 

Normal B. P. 



90 

38 

115 

70 

20 

15 

110 

80 

Hypertension 

70 

60 

160 

95 

25 

15 

100 

70 

Obese, 16 or more 
lbs. overweight 

40 

60 

125 

85 

16 

10 

70 

40 

Underweight, 10 or 
more lbs. 

25 

46 

120 

76 

25 

20 

00 

70 

Chronic Myocarditis 

Not Decompensated 

20 

62 

130 

85 

20 

15 

60 

20 

Asthma 

16 

35 

120 

75 

16 

10 

40 

30 

Hyperthyroid 

10 

20 

136 

70 

16 

15 

70 

GO 

Angina Pectoris 

10 

67 

125 

85 

20 

10 

60 

30 

Diabetes 

10 

46 

120 

85 

20 

15 

100 

70 

Chronic Pulmonary 

T.B.' 

8 

34 

HO 

65 

20 ' 

10 

40 

40 

Hypothyroid 

5 

36 

110 

70 

20 

16 

80 

60 


pressures were recorded while the patient was sitting 
on a toilet seat engaged in moving his bowels. The 
results are summarized in Table I. 

COMMENT 

Table I shows a significant rise in blood pressure 
during defecation. With a corresponding degree of 
stress, this rise averaged 20/15. But the greater the 
degree of stress, the higher the rise in blood pressure. 
In one patient this effort produced an increase 
amounting to 110/88. Certainly an increase in blood 
pressure such as this would appear to add consider- 


ably towards the danger of rupture of a diseased blood 
vessel wall. 

Examination of patients affected with different dis- 
eases as shown in the Table revealed nothing specific, 
the blood pressure changes not differing markedly 
from the average. Alterations of blood pressure in 
disease seemed different only in so far as the disease 
interfered with the ability to strain. 

CONCLUSION 

The act of defecation is attended by an increase in 
blood pressure. This increase in blood pressure is 
greater according as the straining at stool is greater. 


) 1 . 


Etiology of Gall Stones: 

The Relationship of the pH of Bile to the Formation and the Dissolution of Gall Stones* 


By 

MAURICE FELDMAN, M.D., SAMUEL MORRISON, M.D. 
and 

JOHN C. KRANTZ, Jr., Ph.D.f 

BALTIMORE, MARYLAND 


W HILE pursuing experimental studies on the eti- 
ology of gall stones, it became apparent that a 
change in the pH of bile was one of the most impor- 
tant factors in the formation of stones. A survey of 
the literature reveals but little data regarding the pH 
of bile in animals or human subjects. Most of the 
available data are concerned with the pH of dog’s bile. 
In a previous study, the authors (1) as well as others, 
noted that human stones placed in a dog's gall bladder 

♦From the Research Section of the Department of Gastro-enterology 
and the Department of Pharmacology, School of Medicine, Univer- 
sity of Maryland. 

The expense of this work was defrayed in part by the Julius Frieden- 
wald Experimental Fund. 

f Respectively, Assistant Professors of Gastro-enterology and Professor 
of Pharmacology. 


would dissolve. The explanation of this observation 
will be considered below. On the basis of this finding 
in the dog, a study of the pH of bile in other animals 
was made. , Nichols (2) observed that the bile of 
guinea pigs is alkaline to litmus but the pH was not 
determined by the electrometric method, since this 
method was not available at that time. In a recent 
communication (1), the normal pH of guinea pig’s 
biie was stated to average 8.89 in 26 specimens. Since 
this report we have examined 45 specimens and found 
the hydrogen-ion concentration to range from 8.66 to 
9.14 with an average pH of 8.93. The hydrogen-ion 
concentration in our studies was determined electro- 
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metrically, using the Wilson type hydrogen electrode 
(3) at 25” ± 0.5° C. 

Since it is now well established that human gal! 
stones will dissolve in the normal gall bladder of dogs 
and inasmuch as it is our impression that a change in 


Table I 
Controls 


pH 

Weight of 
Stone Grams 
Before 


Weight of 
Stone Grams 
After 

Number of 
days after 
implantation of 
stone in gall 
bladder 

| •% 

0.044 

8.80 

0.043 

no 

8.70 

0.034 

8.56 

0.028 

114 

8. DO 

0.045 


0.044 

112 

9.07 

0.03S 

9.00 

0.035 

112 

8.72 

0.019 


0.019 

121 

8.92 

0.039 

8.88 

0.039 

112 

8.85 

0.038 

8.80 

0.032 

114 


the pH of bile is an important factor in this dissolu- 
tion, further proof of the effect of pH upon stones 
suggested itself. This information might aid not only 
in the understanding of this dissolution but might also 
reveal the mechanism of the formation of stones. 

EXPERIMENTAL 

Human gall stones of the cholesterol type were placed in 
the alkaline bile of seven guinea pigs; the results obtained 
are tabulated in Table I. The pH determinations were 
made on bile obtained by needle puncture prior to opening 
the gall bladder and each stone, after drying to a con- 
stant weight, was weighed and placed in the gall bladder. 
This table indicates quite strikingly that gall stones are 
not affected by the guinea pig’s alkaline bile even after a 
long period of time. It also demonstrates that practically 
no change occurs in the pH of the bile owing to the pres- 
ence of stones. 

This suggests that if one could change the pH of the 
guinea pig's bile from alkaline to acid by chemical means 
it might be possible to bring about dissolution of the 
stones. Seven guinea pigs were therefore given a ten per 


Table II 

Phosphate feedings 


pH 

Weight 

Grr 

Before 

of Stone 
ms 

After 

Number of 
Days 

Amount 

Administered 

c.c. 

8.73 

0.016 

0.016 

25 

100 

8.88 

, 0.019 

0.0IS 

25 

100 

9.07 

0.020 

0.020 

25 

100 

8.93 

No stones 

29 

145 

8.S0 

No stones 

29 

145 

8.S3 

No stones 

29 

143 

$.86 

No stones 

6 

45 


cent solution of sodium dihydrogen phosphate in large 
doses. In four, normal control guinea pigs were used and 
in three, stones were placed in the gall bladders. Table II 
presents the findings of this experiment. It will be seen 
that no significant change in the pH or in the weight of 


the stones took place, indicating that a solution of ten per 
cent sodium dihydrogen phosphate administered orally had 
no demonstrable effect upon the pH of the bile. 

To seven guinea pigs a four per cent hydroalcoholic 
solution of salicylic acid was administered orally after 

Table III 


Salicylic acid feeding 



Weight of Stone 
Grams 




pH 

Before 

After 

PH 

Number 
of Days 

Amount 
Administered 
c.c. . 


0.029 

0.031 

9.00 

17 

71.0 


0.019 

0.019 


17 

71.0 

8.91 

0.028 

0.027 


9 

26.5 

9.06 

0.043 

0.040 

8.90 

5 

15.0 

9.14 

0.018 

0.016 


2 

6.0 

8.83 

0.017 

0.017 

8.80- 

9 

26.5 

9.03 

0.032 

0.033 

9.01 

3 

6.5 


stones were placed in the gall bladders, in order to deter- 
mine whether or not this acid would affect the bile or dis- 
solve stones. Table III presents the data obtained in this 
experiment, It will be seen that no significant change has 
occurred in the weight of the stones or in the pH of the 
bile. 

A two per cent hydroalcoholic solution of glycocholic 
acid (C. P. Riedel de Haen, Inc.) was administered orally 
to four guinea pigs. This acid was found to be extremely 
toxic even in small doses so that it could not he given for 
long periods. Table IV presents the findings in this series. 
No significant change in the weight of the stones was 
noted. The pH of the bile following the administration of 
glycocholic acid was not obtained because insufficient or 
inspissated bile was present in the gall bladders. 

SUMMARY 

It has been shown conclusively that the acid bile of 
the dog’s gall bladder will dissolve human cholesterol 
gall stones. In the present report the effect on human 
gall stones of an alkaline bile as is normally found in 
the guinea pig’s gall bladder was determined. It oc- 
curred to us that since human gall stones dissolved in 
acid bile it was theoretically unlikely that similar dis- 


Table IV 
Glycocholic acid 


pH 

Weight 

Grf 

Before 

of Stone 
ims 

After 

Number of 
Days 

Amount 

Administered 

c.c. 

8.91 

0.024 

0.020 

9 

28 

8.88 

0.053 

0.053 

5 

17 


1 0.015 

0.0IC 

4 

13 


0.021 

0.022 

2 

G 


solution would occur in alkaline bile. Our experiments 
have shown that gall stones do not dissolve in the 
guinea pig’s alkaline bile even after a long period of 
time. 

The average normal pH of dog’s gall bladder bile, 
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determined by the electrometric method is 6.85 while 
the average pH of the guinea pig’s gall bladder bile 
is 8.93, 

Certain substances, namely, sodium dihydrogen 
phosphate, salicylic acid and glycocholic acid, known 
to be eliminated partially by the biliary system, do 
not upon oral administration, influence the pH of bile. 


Apparently, the pH of bile, although we are fully 
cognizant that this is a resultant of other factors, is 
an important etiologic factor in the dissolution of 
gall stones. 
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Peptic Ulcer in Children: A Follow-up Study of Cases Reported Previously 

and a Report of Additional Cases* 

By 

LEON BLOCH, M.D. 
and 

A. M. SERBY, M.D. 

CHICAGO. ILLINOIS 


F OUR years ago in a paper on peptic ulcer in chil- 
dren (1) the authors in conjunction with I. P. 
Bronstein called attention to the fact that duodenal 
ulcers in children were relatively frequent occur- 
rences. There were comparatively few reports of this 
condition in the literature. The reason for the in- 
frequency, it was suggested, was that digestive upsets 
in children were not always given the attention they 
merited. Since the appearance of our first paper more 
than twenty-five additional reports on gastric and 
duodenal ulcers in children have appeared in print. 
Foshee (2) collected eighteen cases of gastric ulcer 
and added one more from his own experience. We 
have also noted that the diagnosis of peptic ulcer in 
children is made more frequently where previously a 
statement of its frequency was looked askance at. We 
are at this time reporting on the subsequent course of 
the five roentgenologically proven cases of duodenal 
ulcer in children previously cited and submitting the 
records of eight additional cases. 

Case 1 . B. W., female, age 9% in 1932, complained of 
a more or less regularly recurring post-prandial distress 
for three years. Because of an urticarial rash which 
occurred coincidentally with vernal and autumnal recrude- 
scenses of her distress, the symptoms were thought to be 
of allergic origin. However, in spite of some definitely 
positive responses to skin tests the patient was able to eat 
the very food she was apparently sensitive to without any 
ill effects. She now weighs 119% lbs. and is practically 
free from distress. Fluoroscopic examinations at six 
months intervals have repeatedly confirmed the original 
diagnosis of duodenal ulcer although the lesion is becoming 
somewhat less readily recognizable. 

Case 2 . M. Z., female, age 11 in 1932, complained of an 
irregular post prandial discomfort for six months prior to 
coming to the clinic. There was a definitely demonstrable 
duodenal defect on the posterior duodenal wall. She was 
a professional dancer and did not watch her diet care- 
fully. Reexamination in 1933 again showed the defect. 
In 1934 she was admitted to the children’s division of the 
Michael Reese Hospital because of severe abdominal pain 
and placed on an ulcer regime, and became and remained 
free from distress until January, 1935. In September, 
1935, she was operated upon for acute appendicitis and 
has remained free from distress up to the present time. 

*From the Clinic of Gastro-entcrology, The Michael Reese Hospital, 
Chicago (Mandel Clinic). 
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Case 3. N. S., male, age 13, was well until five months 
prior to coming to the clinic, at which time he began to 
complain of post-prandial distress. Two roentgenologic 
examinations revealed a duodenal defect. He was placed 
on ambulatory management and remained free from dis- 
tress for three years. Because of a slight recurrence of 
symptoms in June, 1935, he was reexamined and the lesion 
was again demonstrable. He has been free from distress 
since then although he swerves from his diet from time 
to time. 

Case 4. F. A., female, age 5, was seen in consultation 
by one of us in 1931 with Dr. W. J. Corcoran. Her gastro- 
intestinal complaints appeared one month previously and 
consisted of pain after eating. She has been lost track of 
and therefore no subsequent history can be given. 

Case 5. The history of G. K., age 8%, dated back to 
ten weeks after birth when she first vomited a small 
amount of blood. Hematemesis occurred at intervals until 
she was three years old. At the age of 6 she again 
vomited blood and complained of substernal distress on 
taking food. Hematemesis occurred on and off until one 
month before we saw her, when a profuse hemorrhage 
occurred. One month later X-ray examinations failed io 
reveal a gastro-intestinal lesion which might account for 
the hemorrhages. Because the bleeding continued and a 
severe anemia developed, she was sent back to Dr. H. M. 
Richter, the referring physician, for transfusion and ex- 
ploration. Two small shallow ulcers were found on the 
posterior duodenal wall one centimeter from the pylorus, 
only after an incision was made in the duodenum. Subse- 
4 quent to the appearance of our report she developed in- 
creasing pain on swallowing, requiring at first direct 
dilatation and then retrograde dilatation with the aid of 
a string passed into the stomach through a gastrostomy. 
When the family moved to Philadelphia the child was 
placed in the care of Dr. Gabriel Tucker who continued 
the treatment. This child had multiple ulcers of years 
standing, involving the duodenum and the esophagus, the 
latter leading to stricture. 

PRESENT SERIES 

Case 1. J. R., female, age 11, came to the office in 1934 
complaining of epigastric pain over a period of six months, 
coming on one-half hour after taking food and relieved by 
vomiting or eating. X-ray examination revealed a definite 
duodenal defect and duodenal stasis. She was completely 
relieved of her distress on ambulatory management and 
has remained so up to the present time. 

Case 2 . R. R., age 12, was first seen in 1932. He had 



16 


American Journal of Digestive Diseases and Nutrition 


had more or less post-prandial discomfort for four years, 
with occasional freedom from all distress. Soda bicar- 
bonate afforded relief. A gastric analysis revealed 35 free 
and 58 total acid. X-ray examination demonstrated a 
typical duodenal defect. He was placed on ambulatory 
ulcer management and has been free from distress when 
last heard of in September, 1936. It is interesting to note 
that at the time the child was being examined the father ' 
was being treated for duodenal ulcer also. 

Case 3. The history of S. L., male, age 11 in 1932, is 
that since the age of 8 months he would vomit everything 
he ate a short time after taking food. At times the vomit- 
ing was projectile in character. When his meals were re- 
stricted to small quantities he would vomit much less. At 
the age of three he developed epigastric cramps which 
were relieved by vomiting. During the last two years he 
complained of a feeling of a lump in the epigastrium, 
coming on fifteen minutes after a large meal or when he 
became hungry at school. Small amounts of bland food 
relieved the pain. X-ray examination revealed a definite 
duodenal defect. A regime of a soft comminuted diet, 
frequent feedings and tincture of belladonna afforded him 
complete relief of his symptoms. When seen three years 
later he was free from any distress. 

Case h. A. W., male, age 14, came to the clinic in Sep- 
tember, 1934, stating that after eating hamburger steak 
or a full meal he became nauseated, belched considerably, 
passed much flatus, and had severe abdominal cramps. 
One month later he developed pain a few minutes to an 
hour and a half regularly after taking food. 

During this period he was receiving injections of antui- 
trin-S in another department of the clinic for undescended 
testicles. X-ray examination revealed a definite duodenal 
defect. He obtained relief of his distress when he was 
placed on a diet of frequent feedings of bland comminuted 
food, and a powder containing fifteen grains each of cal- 
cium carbonate and soda bicardonate, and also five minims 
tincture of belladonna after the morning, noon and eve- 
ning meals. Again it is interesting to note that 13 years 
previously his mother had undergone a subtotal gastric 
resection for duodenal ulcer. 

Case 5. J. W., was 21 years old when he first presented 
hinlself in the gastro-intestinal clinic. In April, 1927, at 
the age of thirteen he came to the pediatric clinic stating 
that for ten days he had pain in the epigastrium and left 
lower quadrant of the abdomen. The pain appeared one 
hour after a meal, especially hamburger sausages, became 
worse after two hours, and so severe that "he was doubled 
up.” This condition recurred in 1928, 1929 and 1933. In 
1935 he began to complain of heart burn which was re- 
lieved by soda or vomiting. X-ray examination showed 
fasting retention and a clover leaf deformity of the duo- 
denum. The patient refused to come back to the clinic for 
treatment or further observation. 

Case 6. M. IC., age 12, female, came to the clinic on April, 
3, 1935, complaining of pain in the right upper quadrant 
of the abdomen for one year. The pain came on two hours 
after taking food and occasionally awakened her from 
sleep. She had frequent hunger pains while at school. 
She had had many sore throats. X-ray examination re- 
vealed a definite duodenal defect, and tenderness on pres- 
sure over the duodenum. Relief of her symptoms was 
obtained on ambulatory ulcer management. 

Case 7. E. M., age 12, male, came. to the clinic in No- 
vember, 1934, stating that for two years he had peri- 
umbilical pain after eating. The pain persisted for several 
hours or until he took soda. Six months later he began 
to vomit during the day and more frequently in the early 
hours of the morning. He had frequent nocturnal pain. 
X-ray examination revealed a definite duodenal defect. He 
was admitted to the hospital and placed on a diet of fre- 
quent feedings of soft, comminuted food and obtained 
complete relief. One year later after some dietary in- 
discretions he had a return of symptoms and on reexami- 


nation again showed a duodenal defect. He obtained relief 
on resuming the original diet. During the last year he 
had recurring distress every three or four months and 
was again admitted to the hospital. The child’s father 
and sister had both undergone subtotal gastric resections 
for duodenal ulcers and another brother had post-prandial 
abdominal pain. . - - ■— 

Case S. Female, age 15, came to the clinic in 1933 
stating that she had abdominal pain for seven years. It 
appeared in the epigastrium or both lower quadrants of 
the abdomen, at times was quite severe and was not defi- 
nitely connected with the taking of food, or accompanied 
by vomiting. X-ray examination revealed a definite duo- 
denal defect. She obtained relief on an ambulatory ulcer 
regime and tincture of belladonna. She was seen two 
years later at which time she was free from pain as long 
as she was careful with her diet. 

In addition to the above mentioned patients is 
another group whose ages ranged from eighteen, to 
thirty-nine, in whom the symptoms of ulcer appeared 
in childhood and continued into adulthood. S. E., age 
39, male, first noted his distress at the age of 16; 
E. M., age 27, female, at the age of 12; N, R., male, 
age 18, at 17. His sister, age twenty-four, began to 
have symptoms at the age of 18. The father of the 
last two patients had symptoms of ulcer for years, a 
severe hemorrhage, and was finally resected for duo- 
denal ulcer with complete relief. In all of the above 
cited cases the diagnosis was confirmed roentgenolo- 
gically. 

COMMENT 

With all the apparent frequency of duodenal ulcer 
in children, the incidence is still comparatively low. 
There is no way of telling accurately how many chil- 
dren, if subjected to a roentgenologic examination for 
minor gastric upsets, would reveal lesions. In the 
gastro-intestinal clinic only adults are seen and chil- 
dren are referred here on exceptional occasions only. 
From conversations with some of the staff of the 
pediatric clinic it would appear that such lesions are 
found more frequently than before. A careful inquiry 
into the history of the duration of the symptoms with 
attention focused on the period of childhood, would 
undoubtedly uncover a higher incidence than hereto- 
fore suspected. That has been our own personal ex- 
perience since we directed our attention to that phase 
of the question. 

A not unimportant aid in the diagnosis of ulcer is 
the family history. More and more have we, as well 
as many others, come to feel that the co-existence of 
ulcer in two or more members of a family is not 
merely a coincidence. We have encountered a family 
of four in whom both parents had undergone opera- 
tions for ulcer and both children with active ulcers, a 
family of eight children with six having ulcers, a 
family of four with three having ulcers, in whom the 
symptoms began in the second decade of life. If a 
doubt arises as to the advisability of making a roent- 
genologic examination in children with mild gastro- 
intestinal symptoms, a family history of ulcer should 
be sufficient warrant to recommend it. It is difficult 
to make any accurate statement of the proportion of 
the familial to the total number of cases of ulcer; in 
other words, the importance of the role of heredity. 
In our experience it would appear to he close to 
twenty-five per cent. Attention to this subject was 
called in our previous communication. 

The majority of children affected with ulcer seem 
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to respond readily to an ambulatory form of treatment 
consisting of frequent feedings of well comminuted 
bland foods, with occasionally some calcium carbonate 
or soda and tincture of belladonna three times daily. 
The outstanding exception was G. K. in the first series 
whose duodenal lesion bled profusely and was asso- 
ciated with an esophageal one which terminated with 
stricture formation. The relapses in most cases were 
due to dietary indiscretions and were readily control- 
led by a resumption of the proper diet. The one patient 
with obstructive symptoms was 13 years old when he 
first appeared at the clinic and 21 when we saw 
him. He may require surgical attention. It would 
be interesting to be able to follow up the others to 
see whether any complications arise that might 
make surgical attention necessary when adulthood is 
reached. However, none of the four patients cited in 
whom the lesions began in childhood or adolescence 


have so far developed any evidences of obstruction or 
failed to respond to medical management. 

CONCLUSIONS 

1. The subsequent course of four of five previ- 
ously reported cases of duodenal ulcer in children is 
reviewed. 

2. Eight new case reports are submitted. - 

3. Attention is directed towards the importance of 
the family history in the diagnosis of duodenal ulcer. 

4 . Ambulatory management seems to suffice in 
nearly every patient and complications are compara- 
tively rare. 
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Colon Motility: An Experimental Study of the Colon in the Dog* 

Bv 

ALEXANDER SLIVE. M.S., M.D. 
and 

SAMUEL .T. FOGELSON, M.S., M.D. 
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T HIS investigation was stimulated by our unsatis- 
factory clinical results in the treatment of the so- 
called “spastic colitis” in the human. Colon motility 
in man has been for practical purposes limited to 
fluoroscopic observations. We may conclude that the 
bowel content appears to be “pushed along” without 
the aid of peristaltic waves but at irregular and vari- 
able times there may occur "mass movements” as de- 
scribed by Hurst (C). The literature on colon motility 
in the dog was found to be not only extremely sparse 
but also contradictory in nature. This investigation 
included a study of motility in the normal colon, the 
changes of motility in the colon inflamed by chemical 
irritation, and the effects of drugs commonly used 
upon the function of irritated bowel. 

METHODS 

Thiry fistulne in the colons of dogs were made in the 
following places: I — adjacent to the cecum, 2 — the as- 
cending colon and 3 — the transverse colon. The recto- 
sigmoid as a site for colon fistulne was abandoned because 
none of our animals survived the surgical procedure. 

1. The motility of the isolated bowel segment was 
studied in the customary fashion by inserting a balloon 
connected to a water manometer. Bowel contractions were 
recorded on a revolving kymograph. For the establish- 
ment of the normal types of contraction an air filled bal- 
loon was used. In the pathologic experiments a water 
system was used. 

2. The gastro-colie reflex was studied in normal dogs 
which were starved for twenty-four hours. Peristaltic 
activity of the fistulne was then recorded after which a 
meal of milk, eggs and syrup was given to the animals. 
In one series this meal was put into the stomach by tube, 
and in the other series was ingested normally. In both 

# From the Pcpartmcnl of Surgery. Northwestern University Medical 
School, Chicago, Illinois. 

Submitted October 28, 1930. 


instances the peristalsis of the fislulac were studied after 
feeding. 

3. While the activity of the fistula was being recorded 
the clogs were injected subcutaneously with the drugs to 
be evaluated in order to determine their effect upon colon 
motility. 

•1. Inflammatory changes were made in the fistulne by 
irrigation with mustard oil in an olive oil vehicle. When 
this was done three times weekly for three to four weeks 
a pronounced inflammatory colitis resulted. The type of 
motility of such an inflamed bowel was studied during the 
activity as well as the regression of the pnthologic pro- 
cesses. In addition the effect of atropine sulphate gr. 
1/G0 upon such an irritated colon was also investigated. 

RESULTS 

l. Normal Colon Studies. A — In the colon adjacent 
to the cecum. 425 minutes of recording revealed active 
peristalsis for 3(50 minutes. The average duration of 
a period of peristalsis was 25 minutes, followed by an 
inactive interval of 5 minutes. The contractions were 
quite rhythmic, having a rate of 2-3 per minute and 
an altitude of 18 mm. water. The waves, (Fig. 1-A 
and B) were peaked, ascending and descending 
sharply, 

B — In the ascending colon 420 minutes of recording 
showed peristalsis for 300 minutes. The duration of 
the active periods averaged 22 minutes and the in- 
active interval 10 minutes. Two varieties of contrac- 
tions were observed here. The first, type 1, (Fig. 
1-C) were rapid, 2-3 per minute, while their amplitude 
was small, 4-fi mm. of water. The waves were very 
regular and rounded. The type 2 contractions (Fig. 
1-D) were slower, 1 per minute, with an amplitude of 
12 mm. water. These contractions were not as regular 
as the first type and the crest of the waves were flat- 
ter, indicating a sustained contraction. 
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C — In the transverse colon 375 minutes of recording 
demonstrated peristalsis for 265 minutes. The dura- 
tion of peristaltic activity' averaged 18 minutes and 
the rest interval 9 minutes. Two types of contractions 
were also observed in this region. In the first, type 3, 
(Fig. 1-E) the rate was slow, 1 per minute, and the 
amplitude very large, measuring 20 mm. water. The 
waves were rhythmic, and although the crests were 
fiat, ascent and descent was abrupt. The type 4 wave 
(Fig. 1-F) was more of a tonus change with irregular, 
small waves superimposed on the main one. The height 
of this contraction at its peak was 26 mm. water. 

D — Gastro-colic reflex — Meals given by stomach 
tube neither initiated nor augmented peristalsis in 
the Thiry fistulae of the cecal area, ascending colon, 
or transverse colon. When, however, the same type 
of meals were given by mouth, a marked increase in 
the rate of peristalsis was seen in the colon adjacent 
to the cecum within 2 minutes, and longer, sustained 
contractions were initiated in the transverse colon. 

II. Effect of Drugs. Results had to be cautiously 
evaluated and well controlled because spontaneous 
periods of initiation and inhibition of peristalsis oc- 
curred. Atropine sulphate gr. 1/60, caused complete 
protracted inhibition of all peristaltic activity in from 
9 to 15 minutes (Fig. 2-A) . This drug had the same 
effect when given after pilocarpine. Neither initia- 
tion, augmentation, nor inhibition of peristalsis was 
observed when the following drugs were used: epine- 
phrine 0.3 c.c., insulin 3 units, histamine 1 mg., pilo- 
carpine 6 mg., pituitrin (surgical and obstetrical) 
0.5 c.c., morphine sulphate gr. %, 1-histidine mono- 
hydrochloride (Larostidin) 3 c.c., and phosphate salt 
of 3-dietliylaniino-2 2-dimethylpropanol tropic acid 
ester, (Svntropan) 0.02 gm. 

III. Colon Motility and Mechanical Small Bmvel 
Ileus. Eight weeks post-operatively one of the colon 
Thiry fistula animals was listless and losing weight. 
Recordings of motility in the fistula at this time 
demonstrated that the contractions had increased in 
amplitude from 12 mm. to 44 mm., and the rate de- 
creased from 2.7 to 1.6 per minute, (contrast A and 
B, Fig. 3). The abnormal contractions persisted until 


the animal died one month later, when post-mortem 
examination revealed a mechanical (adhesive band) 
obstruction of the ileum, with gangrene, perforation 
and peritonitis. 

IV. Experimental Colitis. The acute chemical 
colitis in a colon Thiry fistula secondary to mustard 
oil irritation caused an immediate and markedly cle- 
vated contraction which persisted for about 2 minutes 
(Fig. 4-A) . Tracings taken after 4 weeks of mustard 
oil irrigations demonstrated a persistent, increased 
tonus with contractions whose rate and amplitude 
were much diminished (Fig. 4-B). Atropine sulphate 
gr. 1/60 injected into such an animal caused complete 
cessation of peristalsis and a marked decrease of tonus 
within 20 minutes (Fig. 2-B). Three weeks after 
mustard oil irrigations were stopped a tracing of the 
convalescent colon fistula showed a increase in the 
rate and amplitude of the contractions, but decrease 
of tonus (Fig. 4-C). Two weeks later a tracing 
demonstrated almost complete recovery (Fig. 4-D). 

DISCUSSION 

Bargen and Larsen (3) and Plant and Miller (8), 
using balloons in dog colon fistulae reported, respec- 
tively, contraction rates of 8 to 10 and 7 to 14 per 
minute. Three types of contractions were described 
by Templeton and Lawson (9) . These were rapid con- 
tractions appearing as a simple curve, slower contrac- 
tions surmounted by the first type, and tone changes 
surmounted by both of the preceding. Welch and 
Plant (10), reported that the muscular activity, of 
the dog’s colon was very irregular, consisting chiefly 
of marked variations of tonus, with or without super- 
imposed contractions. Our tracings (Fig. 1) demon- 
strate marked rhythm and rates of peristalsis varying 
from 1 to 3 per minute, whereas tonus waves sur- 
mounted by smaller waves were infrequently seen and 
then only in the transverse colon. 

Our studies indicate that the motility of the colon 
decreases in an analward direction, confirming at 
least part of Alvarez’s theory (2) of intestinal gradi- 
ents. In the vicinity of the cecum the greatest activity 
was observed, the contractions all being rhythmic, 
peaked and frequent. The tandem balloon studies of 
Templeton and Lawson (9) reveal that the early part 
of the period of activity in the proximal colon was 
accompanied by a delay of contractions analward, 
while the latter part of the period showing contrac- 
tions delayed oralward and Increased analward. If 
the dog’s colon is physiologically a distal colon, and 
this is the opinion of many investigators, differentia- 
tion of propulsive and nonpropulsive activity becomes 
a minor consideration because the' organ should have 
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no need for nonpropulsive movements. Our results 
show greatest activity nearer the cecum and diminu- 
tion of activity analward, suggesting that the dog’s 
colon is not a simple distal colon. There is a similarity 
to the herbivorous animal wherein the area near the 
cecum shows the greatest activity. This might very 
well indicate a churning or nonpropulsive activity in 
the cecal region with the remainder of the organ 
having as its role, coordinated peristalsis for driving 
bowel contents toward the anus. 

We agree with Welch and Plant (10), in calling the 
gastrocolic reflex a misnomer. It is really a feeding 
or appetite reflex. In our studies it produced an in- 
crease in the rate of motility near the cecum, but in 
the remainder of the colon only a prolongation of the 
individual contractions. This again suggests that the 
dog's colon does have differentiation of activity in its 
various components and therefore is not simply a 
distal colon. We did not experiment with the terminal 
colon which Templeton and Lawson (9), and Parpen 
and Larson (3) found almost devoid of activity. 

The power of atropine to depress colon motility, 
even after pilocarpine administration is in accord with 
the work of Katsch (7), and Ilirz (5). This marked 
inhibitory effect of atropine on the experimentally in- 
flamed fistulae indicates the rationale of its use in 
humans. We cannot explain why histamine had no 
effect on the motility of the Thiry fistulae nor why 
pilocarpine, pituitrin, morphine sulphate, 1-histidine 
monohvdrochloride (Larostidin) or phosphate salt of 
3-diethylamino-2 2-dimethylpropanol tropic acid ester 
(Syntropnn) gave no demonstrable results. Our nega- 
tive experimental findings explain the futility of ex- 
pecting good clinical results when using these drugs 
for symptomatic relief. 

Alvarez (1) noticed that the injection of turpentine 
into the ilioceca! area caused a diarrhea and rapidly 
emptying colon. He stated that irritation at any point 
in the bowel tends to slow the progress of material 
moving away from it. This theory (Alvarez’s Law) 
would explain the increased colon motility accompany- 
ing small bowel ileus. We are inclined to believe that 
the mechanism is probably an intrinsic bowel reflex 
rather than a central one. 

Alvarez 12) has reported that inflammation of in- 
testinal strips doubled the normal contraction rate. 
The colon fistulae studied by us did not show this 
effect. Our graphic demonstration of motility during 
the production and involution of colitis indicated that 
an acute irritation simply produced a marked, sus- 
tained contraction which relaxed in a few minutes. 
The chronically inflamed colon was persistently spastic 
with increased tonus and irregular contractions of 
small amplitude and insignificant rate change. This 
finding simulated that of chronic colitis of man, 
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where the sigmoid is felt to bo persistently hard and 
spastic. Perhaps in man also the contractions are of 
small amplitude and nrhythmic and therefore ineffec- 
tual for bowel content propulsion. The tracings showed 
that the involution of the colitis was characterized by 
decreased tonus, and waves of increasing amplitude 
and regularity. 

SUMMARY 

1. The motor activity of the dog’s colon is char- 
acterized by rhythmic peristaltic waves, the rate of 
which vary from 1 to 4 per minute, decreasing in an 
analward direction. Near the cecum, the contractions 
are abrupt and of short duration, whereas analward 
they arc less frequent and much more prolonged. Evi- 
dence points to differentiation of motility in various 
parts of the dog’s colon, with a marked similarity to- 
the activity of the colon of herbivorous animals. 

2. There is no gastro-colic reflex. There is a feed- 
ing or appetite reflex to the colon which causes an in- 
crease in the rate of contractions near the cecum and 
marked prolongation of peristaltic waves distally. 

3. Atropine sulphate will completely inhibit the 
activity of a normal or inflamed colon. Histamine, 
pilocarpine, insulin, pituitrin, morphine, Lavostidin 
and Syntropan were found by us to be without demon- 
strable effect on the motility of the colon. 

4. In one animal mechanical ileus in the small 
bowel caused a marked increase in the motility of the 
large bowel. 

5. A chemical irritation of the colon caused a 
spastic contraction which relaxed after a few minutes. 
Peristalsis in a chronically inflamed colon is character- 
ized by increased tonus and irregular, feeble contrac- 
tions. With healing of the inflamed colon abnormal 
peristalsis slowly disappeared and function again be- 
came normal. 
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A S is well known, the Mann-Williamson operation 
of surgical duodenal drainage produces peptic 
ulcer in almost 100% of dogs (1). Weiss and Aron 
(2), in 1933, reported that histidine injected daily 
prevented this development of ulcer. They performed 
the Mann-Williamson operation on five dogs. Two, 
used as controls, developed ulcer. Three were given 
daily injections of histidine-tryptophan starting im- 
mediately after the operation. These three animals 
were sacrificed five, six, and ten weeks, respectively, 
postoperatively. No ulcers were found in any of these 
three animals. As a result of further experimenta- 
tion (not on Mann-Williamson dogs) they concluded 
that histidine alone had a protective value against 
ulcers. Postulating that histidine prevented ulcer, 
they began treating ulcer patients by injections of 
this substance intramuscularly. There have appeared, 
since their report, approximately 100 clinical papers 
(3) generally favorable to the effect of histidine upon 
the treatment of peptic ulcer in man. The more im- 
portant ones were summarized by Kirby Martin (4), 
and by Sandweiss (5). 

Recently Flood and Mullins (6) repeated Weiss and 
Aron’s work (which up to this time had been the sole 
experimental basis for this extensive clinical litera- 
ture) . They used 17 dogs : five were kept as controls 
and the remaining 12 were injected with daily doses 
of varying amounts of histidine (Larostidin. Dosage: 
4.8 to 10.9 mg. of histidine per kiIogram_body weight) . 
The five controls developed ulcer in from 51 to 104 
days, four of them with perforation, one a shallow 
ulcer. Of the 12 dogs receiving histidine, five died 
without evidence of ulcer in from 40 to 82 days. Six 
showed ulcers, either large, perforated, or multiple, 
dying in from 51 to 94 days. The remaining animal 
died of intestinal obstruction on the 5Gth day, and 
showed a small superficial erosion of the first portion 
of the jejunum. Thus 45% of the animals receiving 
histidine failed to develop ulcers. 

We have recently also repeated these experiments. . 
Our method was as follows: 

EXPERIMENTAL 

The standard Mann-Williamson operation was done. 
The pylorus was sectioned and the distal end was 
inverted. The jejunum was divided about 10 cm. be- 
yond the ligament of Treitz. Anastomosis between the 
stomach and the distal end of the jejunum was then 
done, generally end to side, though occasionally end to 
end. The lower anastomosis between the proximal jejunum 
and terminal ileum was always end to side, and about 
20 to 30 cm. from the ileo-cecal valve. Fine silk was 
used throughout, with no clamps. The dogs were starved 

■wFrom the Laboratory of Experimental Surgery, llnrper ^ Hospital. 
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24-48 hours before operation. Ether anaesthesia was used. 
They were given water as tolerated for four days post- 
operatively (plus saline subcutaneously as needed, 3-4 
days) and then placed on a diet consisting of finely chop- 
ped hamburger, bread and milk, The reason for this was 
to allow no roughage. 

Histidine (Larostidin) injections were given twice daily, 
in the same amount (1 c.c.) to each animal.* The injec- 
tions were started either before or within a few days after 


Table I 

Histidine treated dogs 


Dog 

P.O. 

Duration 
of life 
(days) 

Histidine 
started 
(days of ' 
OR) 

Results 

1 

29 

' 

4 days P.O. 

Small ulcer with low 
grade inflammatory re- 
action at base. 

2 

10 

2 days P.O. 

Crescent shaped ulcer with 
inflammatory changes. 

3 

195 

5 days P.O. 

Perforated ulcer. 

4 

55. 

1 day be- 
bore OR 

Perforatecf ulcer. 

5 

43 

day of OR 

Perforated ulcer. 

6 

19 

day of OR 

Death from Distemper. 
However, there was 
marked localized jejuni* 
tis with edema and dub- 
bing of villi and inflam- 
matory infiltration of 
wall. , Early ulcer. 

7 

45 

5 days P.O. 

Perforated ulcer. 

8 , 

121 

2 days P.O. 

Small superficial ulcer. 

9 

83 

3 days P.O. 

Perforated ulcer. 

10 

277 

1 day P.O. 

Perforated ulcer. 

11 

33 

2 days P.O. 

Death from intussuscep- 
tion. No ulcer. 

12 

101 

day of OR 

Perforated ulcer. 

13 

16 

day of OR 

Perforated uicer. 

14 

68 

1 day P.O. 

Profuse hemorrhage — 
small punched out ulcer. 


the operation, as indicated on the table. Fourteen dogs 
received histidine. Twelve received none, and were used 
as controls. 

RESULTS 

Of twelve controls, all died with ulcers. 

Of fourteen dogs, receiving histidine, eight died of 
peritonitis following perforation of jejunal ulcers. 


*T«‘o c.c. of Larostidin doily, representing SO rnpm. of histidine nas 
given per day to each dog. The average weight of the on 
was 7-1 G Kilo. (15-35 lbs.) and this dosage was therefore approxi- 
mately. 2 to 3 times the dose per Kgm. body weight suggest 
used in the treatment of patients with peptic mcer. „ r ,, 

Larostidin was furnished through the courtesy of Hoffmann* 
Roche Co. 
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Dor No. 12 died 101 days post-operatively. 2 c.c. of 
histidine monohydroehloride (Larostidin) were injected 
daily beginning with the day of operation to the day of 
death. Perforated ulcer. 

Another had profuse hemorrhage from a small deep 
ulcer. Another, dying on the 121st day, showed a 
superficial ulcer. With one exception, these 10 animals 
lived more than 40 days after the operation. Tivo dogs 
died 10 and 30 days post-operatively and showed small 
ulcers with low grade inflammatory reaction at bases. 
One died 19 days post-operatively . showing marked 
localized jejunitis with edema and clubbing of villi 
and inflammatory infiltration of wall considered as an 
early ulcer. Only one died (on the 33rd day) without 
ulcer formation. Autopsy revealed intussusception as 
the cause of death. We believe that this dog would 
also have developed an ulcer had intussusception not 
developed, and death ensued. 

Thus, 13 or 93% of histidine treated animals showed 
ulcer formation. If they lived longer than one month, 
they had typical chronic perforating ulcers. If they 
died within the first month, they showed small ulcers 
with inflammatory reaction at bases (two) or localized 
jejunitis (one). One dog died 16 days post-operatively 
from a perforated ulcer. All of these lesions were 
just distal to the line of union between stomach and 
jejunum. They did not involve the line of anastomosis 
and never began more than one cm. distant from this 
line, and they showed little tendency to fibrosis and 
repair. There was no gross or microscopic difference 
between the ulcers in control and treated animals. 

It should be noted (Fig. 1) that, whereas all of 
the twelve control dogs that died of ulcer, died within 
16 weeks, post-operatively, only ten of our thirteen 
histidine treated dogs died with ulcer within the same 
period of time. The remaining three histidine treated 
■dogs that died with ulcer, died later than the maxi- 


mum survival of the control dogs. (One died 17 weeks, 
post-operatively; one, 28 weeks post-operatively and 
the third, 39 weeks after the operation). It may there- 
fore be said that although histidine neither prevented 
ulcer formation nor healed the ulcers after they had 
formed, three histidine treated dogs lived longer than 
the control dogs, although they all subsequently died 
with ulcer. In our opinion there is no significant dif- 
ference between the curves of treated dogs and con- 
trols — which we believe would be the opinion of those 
who have had extensive experience in Mann-William- 
son dogs. 

EXPERIMENTAL WORK OTHER THAN 

ORIGINAL WEISS-ARON EXPERIMENT 

Fontes and Bauer (8) repeated the experimental work 
of Weiss and Aron but instead of daily intramuscular in- 
jections of histidine gave histidine orally in doses of from 
0.26 to 0.5 gm. daily to 100 dogs. They report that 30% 
of their dogs did not develop ulcer. These authors, how- 
ever, question histidine as being the sole factor in the 
non-appearance of experimental ulcer. 

Recently Stalker (12) of the Mayo Foundation has tried 
the protective effect of various substances on experimental 
ulcers in dogs, produced by cineophen. All control animals 
developed a chronic ulcer within 30 days. The dogs treated 



Dog No. 13 died 16 days post-operatively. 2 c.c. of 
histidine monohydrochloride (Larostidin) were injected 
daily beginning with the day of operation to the day of 
death. Perforated ulcer. 
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by standard diet alkaline regime developed no chronic 
ulcer. Those on milk developed only a superficial ulcer. 
Mucin protected 50% from the development of a chronic 
ulcer. “Every dog treated with Larostidin developed a 
chronic ulcer.” 

Volini and McLaughlin (9) produced gastric ulcers in 
rats by repeated injections of histamine dihydroehloride 
as well as by the use of repeated histamine enemata. They 
report that these experimental ulcers did not occur when 
the animals were protected by previous injections of histi- 
dine monhydrochloride. However, Matzner and Windwer 
(10) were unable to prevent with histidine injections, ex- 
perimental gastric ulcers in rats produced by their pepsin- 
hydrochloric acid method (11). On the contrary, by in- 
jecting histidine daily into otherwise normal rats, using 
no ulcer producing agent, 50% developed ulcer. They sug- 
gest that histidine may be converted into histamine by 
simple decarboxylation and thus produce ulcer (histamine 
is a well known ulcer producing agent). 

THE HISTIDINE DEFICIENCY THEORY OF 
PEPTIC ULCER 

Weiss and Aron assumed that peptic ulcer was the re- 
sult of a deficiency or absence of the amino acid, histidine. 

61 art in (4) points out that histidine is a constitutent 
of most of the simple proteins and may be obtained from 
a great variety of foodstuffs, most important of which are 
beef, eggs, fish and milk. He says: “there is no convincing 
evidence from feeding experiments that a deficiency of 
this substance (histidine) can be produced in animals.” 
6Iitchell and Hamilton (7) state that the presence of 
histidine in foodstuffs is so universal that the exclusion 
of histidine-producing foods would make a diet incomplete 
in other indispensable dietary factors. 

Flood and 6Iullins (6) in repeating the experimental 
work of Weiss and Aron investigated a variety of factors 
in blood chemistry, local chemistry and pathology, follow- 
ing surgical duodenal drainage, to see whether there was 
any difference between controls and histidine treated 
animals. They found marked decrease in serum protein 
and bicarbonate with an accompanying rise in serum 
chloride following surgical duodenal drainage. Blood 
amino nitrogen shows wide fluctuations and some tendency 
to decrease. There is no tendency to an increase in gastric 
HC1 concentration following operation. There is, in fact, 
late subacidity. All animals showed progressive secondary 
anemia. All of these changes were exactly parallel in 
both control and treated series. In addition, the local 
amino nitrogen content of the jejunal and antral portions 
of the stomach were determined, since it had been claimed 
that histidine might exercise a protective effect against 
jejunal ulcer by some mechanism involving local increase 
in tissue amino nitrogen. There was no significant dif- 
ference between the two groups. 


Flood and hlullins further report that pathologically 
there was no evidence of gastritis. There were frequent 
submucosal hemorrhages in the small intestine and colon 
and “at times the villi of the upper jejunum appeared 
shrunken and the surface of the intestine has lost its 
normal velvity appearance.” There was no evidence of 
fibrosis in the wall of the jejunum beyond a short distance 
beyond the bed of the ulcer. These changes were identical 
in both groups, except that “atrophy of the jejunal mucosa 
was less marked in some of the dogs receiving histidine 
than in the controls.” Thus, although 45% of the animals 
treated with histidine failed to develop ulcer, no sub- 
stantiation of the amino acid deficiency theory of histidine 
action was obtained. 

The difference between our results and those of 
Flood and Mullins may possibly be explained by the 
fact that in their experiments, the duodenum was 
divided at a point about one cm. beyond the pylorus. 
In the original Mann-Williamson operation as well as 
in our experimental work, the section was made 
directly at the pylorus. The possible protective 
mechanism of the duodenal mucosa was thus entirely 
eliminated. Ivy and Fauley (13) reported that in 
three of a series of 11 Blann-Williamson dogs, no 
ulcers were found when the duodenum was sectioned 
leaving a small stump attached to the pylorus. The 
small stump of the duodenum which Flood and Mullins 
left attached to the stomach may account for the 45% 
protection against ulcer in their dogs. 

It appears that there is no experimental evidence 
that a deficiency or absence of histidine is the cause 
of peptic ulcer. Recent clinical reports substantiate 
the above experimental work. Kirby Alartin (4) 
states that when symptom-free intervals result "the 
clinical improvement succeeding histidine-hydrochlor- 
ide therapy in acute peptic ulcer appears to be symp- 
tomatic and transient.” Sandweiss (14) states that 


Table II 
Control dogs 


Dog 

P.O. Duration 
of life (days) 

Results 

15 

31 

Perforated ulcer. 

1G 

113 

Perforated ulcer. 

17 

51 

Perforated ulcer. 

18 

66 

Three ulcers. 

19 

38 

Circular ulcer 1 cm. extending 
into muscularis. 

20 

13 

Perforated ulcer. 

21 

40 

Large ulcer. 

22 

9B 

Perforated ulcer. 

23 

74 

Perforated ulcer. 

24 

99 

Perforated ulcer. 

25 

113 

Perforated ulcer. 

26 

13 

Perforated ulcer. 


results obtained with injections of distilled water 
compare favorably with those of histidine, reporting 
that in a series of 22 patients treated with daily in- 
jections of distilled water, 13 became symptom free. 
Flood and Mullins (15) report similar good results m 




Hoelzel and Da Costa — Experimental Production of Polyposis 


23 


8 of 12 patients treated with daily injections of saline. 

SUMMARY 

We are unable to corroborate the original experi- 
mental work of Weiss and Aron, that histidine has a 
protective value against peptic ulcer produced in dogs 
by the Exalto-Mann-Williamson operation. Of four- 
teen dogs receiving daily injections of histidine, fol- 
lowing surgical duodenal drainage, (2 c.c. Larostidin 
daily which contains 80 mgm. of histidine) 13 or 93% 


showed ulcer formation. Of 12 controls, all developed 
ulcers. 

The histidine deficiency theory of peptic ulcer is 
discussed. There is no evidence that a deficiency or 
absence of histidine is the cause of peptic ulcer. 

Note: The authors are indebted to Dr. A. C. Ivy for his valuable ad- 
vice in this work; also to Dr. Plinn F. Morse, Pathologist, Harper 
Hospital, Detroit, Michigan, for the gross and microscopic exami- 
nations of the specimens obtained at autopsy. Mr.' I. Silver assisted 
in this work. 
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Experimental Production of Polyposis of the Colon in Rats" 

By 

FREDERICK HOELZEL 
and 

ESTHER Da COSTA, M.S. 

CHICAGO, ILLINOIS 


I N attempting to produce duodenal ulcers in rats by 
dietary means, we tried feeding a mixture of 200 
(parts by weight) pulverized cellulose, 43 casein, 43 
corn starch, 5 dry yeast powder, 5 alfalfa meal and 4 
salt mixture. This diet was intended to supply a large 
amount of roughage, a relatively high proportion of 
protein and practically no fat. Sixteen days after 
eight rats were placed on this diet one rat (Rat 740) 
died. Upon autopsy, numerous ulcers were found in 
the prostomacli. The main stomach was slightly 
eroded. The duodenum was normal. A few lesions 
were found in the small intestine and cecum, and in- 
flammed areas, small papilli and larger sessile polyps 
were found in the colon (Fig. 1). The largest polyp 
(Fig. 2) snugly filled a sharp and relatively deep de- 
pression in the side of a compact fecal pellet, which 
consisted mainly of pulverized cellulose. The polyp 
served to anchor the pellet firmly and the combination 
apparently formed an intestinal obstruction which led 
to the death of the animal. The feces showed that 
this rat had eaten some of the above diet but the 
ulceration of the prostomach and a decline in weight 
from 306 gm. at the beginning to 169 gm. at death 

*From the Department of Physiology, University of Chicago. 
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indicated that this rat practically starved to death (1) . 

Before Rat 740 was autopsied, we autopsied 716 
other rats. These rats were fed a wide variety of 
diets which were primarily used to produce lesions in 
the upper part of the digestive tract (1). However, 
we found small papilli (one or more) in the colon of 
17 of these rats and the polypoid nature of these 
papilli became clear when the colon of Rat 740 was 
observed. The colonic papilli occurred as follows 
among the 716 rats: Eight cases among 88 rats fed 
diets including a slightly fibrous type of cellulose 
flour; 6 cases among 40 rats fed diets including 
ground bran; 1 case among 123 rats fed diets with 
coarse bran ; 1 among 14 rats fed diets with sawdust ; 
1 among 6 rats fed a diet without roughage but defi- 
cient in vitamin B, and none among 445 rats that were 
either starved, fed diets without roughage or diets in- 
cluding vegetables, agar, India gum or mineral oil. 
This distribution of polypoid lesions made it evident 
that the polyposis in Rat 740 was mainly due to the 
pulverized cellulose included in the diet and it also 
suggested that pulverized inert materials in general 
might cause polyposis. Besides this, our data sug- 
gested that the relatively high protein content of the 
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diet fed to Rat 740 was another factor in the produc- 
tion of severe polyposis in that case. 

In order v to study the mechanism of polyp produc- 
tion more closely, 281 additional rats were fed diets 
including from 5 to over 95% inert materials, such 
as kaolin, pulverized cellulose, barium' sulphate, talcum 
powder and flaked cellulose (ground artificial straw). 
The protein content of these diets varied from 18 to 
over 80% (of the total nutritive ingredients) and cod 
liver oil was often used in place of the alfalfa meal 
which was used in the diet fed to Rat 740. The diets 
were fed for periods ranging from 2 days to over 6 
months. In addition to this, some of the diets were 
fed to 36 mice for comparison with the results ob- 
tained on rats. 

The autopsies of the 281 rats showed that polyposis 
of the colon occurred as follows: In 36 (37%) of 96 
rats fed kaolin; in 40 (33%) of 122 rats fed powdered 
cellulose; in 9 (31%) of 29 rats fed barium sulphate; 
in 1 of 3 rats fed talcum powder; in 3 of 7 rats fed 
granular cellulose (cellophane ground in a hammer 
mill) ; in 1 rat that was previously fed barium sul- 
phate among 10 rats fed flaked cellulose (artificial 
straw cut up in a meat chopper) ; and in 2 rats among 



Fig. I. Showing inflammed areas, small papilli and 
larger polyps in colon of rat fed a diet including 67% 
pulverized cellulose — 16 days. 


13 fed kaolin plus sand. Nine rats of the kaolin plus 
sand group died as a result of the irritating effects of 
the sand. Talcum powder caused diarrhea in some 
rats. Seven of the younger rats on barium sulphate 
also developed diarrhea and showed toxic symptoms 
Bismuth subnitrate could not even be used as an inert' 
material because it proved to be highly toxic to the 
rats; it was evidently acted on by the acid in the - 
stomach. 

The degree of polyposis ranged from a single small 
papilla to two or more larger sessile polyps (Fig. 3) 
and one case of a pedunculated polyp (Fig. 4). The 
pedunculated polyp was found in the rectum of a rat 
(Rat 810) that was fed for 29 days with diets con- 
sisting of 50 (parts by weight) casein, 30 corn starch, 
5 corn oil, 5 cod liver oil, 6 dry yeast powder, 4 salt 
mixture and either 200 kaolin or 80 kaolin, 80 barium 
sulphate and 40 pulverized cellulose. In some rats, 
polypoid lesions were found in the terminal ileum 
and/or cecum (Fig. 3) . Polyps also developed in some 
rats that were not yet weaned; These rats licked or 
sucked up a dry mixture containing kaolin that was 
sprinkled in the nests for this purpose. The youngest 
rat with colonic polyposis (marked) was 14 days old 
and was exposed to kaolin only 48 hours. The greatest 
degrees of polyposis occurred when the diets contained 
from 60 to 75% pulverized inert material (from 150 to 
300 parts inert material to 100 parts nutritive in- 
gredients) but some polyposis was observed in rats 
fed as little as 8% pulverized inert material. A pro- 
tein content of from 30 to 50% of the nutritive in- 
gredients in the diet also seemed to be best for polyp 
production. 

The pulverized inert materials were found to have 
a striking effect upon the form of the feces and this 
suggested their role in the development of polyps. 
Figure 5 shows fecal pellets passed by rats fed various 
inert materials. As indicated, the pellets produced by 
feeding pulverized materials often contained sharp de- 
pressions, pits or gas-pockets while flake-like materials 
(as well as fibrous materials, vegetables and agar) 
usually gave rise to fecal pellets without such pits or 
with 1 only shallow depressions. The pits or depres- 
sions in the pellets frequently contained blood and pel- 
lets with blood-stained pits were passed at some time 
or other by about 90% of the rats fed pulverized inert 
materials. In fact, the only exceptions seemed to be 
rats with a diseased cecum and/or an irritable colon 
in which abnormally large amounts of mucus were 
secreted. Pellets with blood-stained pits were passed 
as early as four hours after, some hungry rats were 
placed on a diet including kaolin. Sometimes as many 
as six small pits in a single pellet would contain blood 
but many pits contained no blood. 

Observations were made, after laparotomy, on the 
colon of some rats with pitted fecal pellets in situ and 
this showed that bleeding into pits was due to suction 
of the colon into the pits and small deep pits caused 
suction more often than large shallow pits. The first 
impression usually was that the colon was perforated 
at such sites but closer examination always proved 
that the colon was only sharply drawn into the pits. 
The pits that did not become blood-stained were gener- 
ally well filled out with gas and did not cause any 
suction on, or distortion of, the colon. It therefore 
seems that all of the pits represent gas-pockets or sites 
in which gas was trapped while the pellets were m 
process of becoming permanently formed, dehydrated 
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Fig. 2. Section of one of the sessile polyps shown in 
Fif. L 


or "set” — like plaster of Paris. When the gas either 
escaped, was pushed out of the pits or was adsorbed 
by the dehydrating pulverized material, the wall of 
the intestine was drawn in and inflammation and 
bleeding occurred. It was observed that the empty or 
suction-creatine pits generally left inflammed streaks 
in the colon which marked their course of passage. 
Sometimes, more hiphly inflammed spots appeared 
along these streaks and indicated where such pits 
(pellets containing them) halted for longer periods. 
Mucosal bleeding was thus often occasioned without 
the development of polyps. The blood evidently helped 
to fill out the pits, reduced the suction and released 
the mucosa. Polyps were apparently formed when pro- 
longed or intense suction led to more marked mucosal 
distortion and submucosal bleeding. Submucosal ac- 
cumulations of blood evidently helped to keep the 
mucosa raised like a blood blister. Variations in sus- 
ceptibility to mucosal distortion and submucosal bleed- 
ing may also explain why some rats seemed to develop 
polyps more easily than others. The pedunculated 
polyp was very likely the result of repeated peristaltic 
traction on a well formed sessile polyp. The larger 
polyps tended to cause intestinal obstruction. Small 
polyps or papilli and inflammed areas or streaks ap- 
parently healed rapidly and many rats were found to 
have rough or leathery sites in the colon which were 
probably sites of repeated bleeding and/or polyposis. 

Our observations on mice were carried only far 
enough to satisfy us that the results were similar to, 
but, in our short experiments, less striking than the 



Fig. 3. Showing colonic and eecnl polyposis in rats fed 
diets including (A) I57C r barium sulphate — 18 days, (B) 
7577 kaolin — 15 days and (C) 75fo barium sulphate — 5 
dnys. 

results obtained on rats. A few tests were made on 
guinea-pigs and rabbits but the diets which were tried 
caused diarrhea after being used a few days. How- 
ever, the senior author of the present paper also tried 
various inert materials and felt that the results ob- 
tained on rats at least explained why pulverized ma- 
terials in general proved to be highly unsatisfactory 
when used alone as a source of bulk in the diet. 

Long, KoJmerand Swalm, who already repeated some 
of our rat feeding experiments (2), intimated that we 
believed that pulverized inert materials cause poly- 
posis by inducing intestinal stasis but this does not 
quite represent our view. Pulverized inert materials 
indeed tend to cause more or less constipation, even in 
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Fig. 5. Types of fecal pellets passed by rats fed diets 
including from 50 to 809c inert material, in the form of 
(A) kaolin, (B) kaolin plus India gum, (C) barium sul- 
phate, (D) pulverized cellulose, (E) powdered cellulose 
acetate and (F) flaked cellulose. 

rats, by giving rise to relatively hard fecal pellets. 
The difficult}'' of passing such pellets was often indi- 
cated by the fact that well formed pellets (without 
pits) were often blood-stained at the posterior end — 
the end passing last. The bleeding was evidently occa- 
sioned by the great effort required to pass such pellets. 
However, the type of stasis which we believe was often 
an important factor in the development of polyposis 
in our rats was a more acute stasis which was mainly 
due to a decreased food intake. For instance, a few 
days after Rat 740 was placed on the polyp-producing 
diet (May 31, 1931) the weather suddenly became ex- 
tremely hot. As a result, Rat 740 and many other rats 
ate practically nothing for a day or two. An acute 
stasis of pellets with accidentally suitable pits evi- 
dently then occurred in Rat 740 and the process lead- 
ing to polyp formation was able to operate without 
interruption until some degree of intestinal obstruc- 
tion was produced. 

Later, we tried to repeat the conditions that seemed 
to cause the marked development of polyps in Rat 740 
by transfering other rats from cool surroundings to 
an electrically heated room, after starting them on a 
diet including pulverized inert material. We believe 


that we thus obtained far better results than we could 
have obtained by depending upon favorable changes in 
the weather but in most cases the results were not 
striking. We now believe' that we failed to get better 
results because the humidity of our hot room was not 
controlled and was often low and the artificial heat 
did not interfere as much with the food intake as the 
sultry weather which followed the cooler weather of 
spring. Besides this, we used younger rats in most of 
our later work and younger rats eat more continu- 
ously. We also tried to produce intestinal stasis by 
restricting the food intake periodically but this made 
the animals restless and did not serve the purpose as 
well as sultry weather. In addition to this, we fed 
some rats pulverized materials with diets deficient in 
vitamin B, in the hope that this would produce the de- 
sired stasis, but again the results were unsatisfactory. 
The stasis due tp vitamin B deficiency did not seem to 
be a sufficiently acute type.' Nevertheless, we believe 
that the single case of polyposis which we observed 
among our early autopsies in a rat that had not been 
fed pulverized inert material was partly due to stasis 
caused by a vitamin B deficiency. Incidentally, this 
case shows that polyposis can occur without the use 
of any form of inert material and our opinion is that 
pulverized materials simply serve to greatly increase 
the incidence of intestinal stasis and of fecal condi- 
tions which cause intestinal bleeding and/or polyposis 
under more common conditions. - 

SUMMARY 

Various degrees of polyposis of the colon were pro- 
duced in 86 (34%) of a group of 250 rats fed diets 
including pulverized inert materials (kaolin, barium 
sulphate, talcum powder and pulverized cellulose). 
Bleeding .of the colon occurred in about 90% of the 
250 rats. 

Intestinal stasis together with fecal conditions pro- 
ducing suction or traction upon the intestinal wall are 
believed to lead to the development of polyposis. 
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Clinical Disorders with Associated Hepatic and Renal Manifestations, with 
Especial Reference to the So-Called “Hepatorenal Syndrome 
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NEW YORK. NEW YORK 


I T has long been recognized that reciprocal physiolo- 
gical relationships exist between the functions of 
the liver and the kidney. Their clinical importance, 
however, has not been fully appreciated. It can he 
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acknowledged that infections and intoxications may 
simultaneously injure the liver and kidney, and also 
that renal disease or dysfunction may expose latent 
liver disease. Recently, a type of renal failure has 
been linked with trauma to the liver or surgical opera- 
tions on the biliary tract (28, 32-36, 54) . Uremia was 
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Table I 

Urinary output and chemical findings in the blood in Case 2 


Day of Illness 

4 

5 

G 

7 

8 

10 

12 

13 

16 

10 

24 

32 

Urinary output c.c. 

0 

0 

SO 

30 

30 

1210 

13S5 

2425 

025 

1330 

S10 

— 

Urea nitrogen mpm./lOO c.c. 


23 


39 

85 

146 

ISO 

1ST 

SI 

G4 

25 

■ 12 

Amino acid N. zngm./lOD c-c. 






0.0 


8.2 





Plasma chloride mcrm/100 c.c. 


515 



570 


500 





550 

Icterus index 





15 








Van den Berfrh bilirubinemia 


Pr. 



del. 





nefr. 



mym./lOO c.c. 


ros. 



pos. 





0.2 


* 



4.5 



0.7 








CO- vol. per cent 








43 




47 

Cholesterol, total ester fraction. 


800 



290 




234 

100 



tnjtm./lOO c.c. 


75 



72 




0 

45 



Sugar mgm./lOO c.c 


140 



100 

145 


ICO 

. 1S5 





Fever between 100.2 a F. and 101.6 9 F. lip to Sth day. Normal thereafter until 24th day when parotitis developed. 


Attributed to renal lesions claimed to be due to the 
action of specific (28, 33-30 or non-specific (13, 2) 
nephrotoxic agents liberated from necrotic or infected 
liver tissue. 

The clinical label, “hepatorenal syndrome,” has been 
receiving increasing and indiscriminate usage, rn che 
one hand, to designate all types of disorders in which 
both organs are involved, and on the other hand, to 
indicate a special type of case, on the false premise 
that a specific clinical entity exists. 

A comprehensive study of clinical and experimental 
material in the literature and of cases observed by us 
has helped clarify the matter. A basis for the classi- 
fication of the types of cases which have associated 
disorders of the liver and kidney was evolved. 

CLASSIFICATION 

The basis for classification depends on etiology and 
also on the temporal relationship between involvement 
of the liver and kidney. 

I. Systemic Disorders Involving Liver and Kid- 
neys. 

A. Infections — Spirochetal Jaundice (Weil’s 
Disease) . 

B. Intoxications — Apiol; Chloroform; Thy- 
rotoxicosis; Cantharides (48); “Dioxan” 
(5); Pregnancy; Blackwater Fever; 
Transfusion Anuria with Liver Necrosis 
( 12 ). 

C. Localization of Systemic Diseases of the 
Liver and Kidneys 

1. Erythroblastosis. 

2. Generalized Arteritis (see Fig. 1), 
‘Periarteritis Nodosa. 

3. Diseases of the Hematopoietic 
System. 

II. Primary Liver Disease with Renal Manifesta- 
tions. 

A. Liver Degeneration with Anuria, Oliguria 
and Azotemia. 

B. Traumatic Necrosis of the Liver with 
Secondary Necrotizing Nephrosis. 

C. Biliary Tract Diseases with Anui'ia. 

1. Without Surgical Procedure. 

2. Following Surgical Procedure. 

D. Latent Liver Disease Exposed by Altera- 
tions in Renal Function. 


E. Neoplasms of the Liver and Bile Passages 
with Anuria. 

F. Hydatid Disease of the Liver with Second- 
ary Necrotizing Nephrosis. 

G. General Infections with Jaundice, Anuria, 
and Azotemia. 

III. A. Primary Renal Disease Complicated by 

Hepatic Disease 

B. Diseases of the i ; ver and Kidney Caused 
Mechanically. Obstructive Jaundice Due 
to Enlarged Kidney. 

IV. Metabolic. 

A. G 1 y c o genic Hepatonephromegnlv (von 
Gierke’s Disease) (29). 

B. Cvstinuria and Jaundice. 

C. Addison’s Disease with Azotemia and 
Jaundice (30). 

An attempt was made to elucidate the circumstances 
responsible for the appearance of renal manifesta- 
tions, i.e. oliguria, anuria, azotemia, renal lesions, in 
the group of cases designated as belonging to the 
hepatorenal syndrome. The following phases of the 
matter were considered: 

1. 'X'De role played by surgical procedure, anesthe- 
sia, and jaundice. 

2. The significance of anatomical and functional 
changes in the kidney. 

3. The importance of the function of the liver in 
the regulation of water and mineral balance. 

4. The relationship of this group of cases to other 
clinical disorders with analogous renal manifestations 
but without hepatic and biliary tract disease. 

5. . The existence of a specific relationship between 
the liver injury or infection and renal lesions or mani- 
festations: The question of a specific form of in- 
toxication ? 


THE ROLE OF SURGICAL PROCEDURE, ANES- 
THESIA AND JAUNDICE IN THE PRODUCTION 
OF THE RENAL MANIFESTATIONS 


The possible role of surgical intervention in precipi- 
tating the events which lead to renal disturbances was 
suggested by the picture of renal failure which occurs 
not uncommonly following procedures on the biliary’ 
tract and then not due to shock, vomiting or dehvdra- 
tion. This picture occurs cnly rarelr following other 
types of operations. A direct relationship between the 
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procedure and the ensuing events was accepted by 
surgeons. At first, the anesthesia and its effect on 
liver function was incriminated. However, cases occur- 
red when spinal anesthesia was employed. Errors in 
operative technic, such as accidental ligation of an 
anomalous hepatic artery branch were also suspected 
but necropsy findings in fatal cases did not substan- 
tiate the suspicion. Sudden decompression of the 
biliary tract in cases of biliary obstruction were 
blamed for hepatic and renal failure. However, the 
entire picture has occurred in cases of gall stones 
without jaundice. 

Cases have come under our observation and others 
have been reported in the literature indicating that 
surgical and adjunct procedures are unnecessary in 
the production of the renal manifestations. These 
may be considered under the following categories: 

1. Acute and subacute 'atrophy of the liver with 
jaundice, anuria and azotemia. 

2. Biliary tract disease, usually with cholangitis. 

3. Malignancy of the liver or biliary tract with 
anuria and azotemia. 

4. General infections and intoxications with jaun- 
dice, anuria and azotemia. 

CASE REPORTS 

Group 1. Liver Atrophy. Case No. 1. No. 376003, E. 

S. — Subacute Yellow Atrophy of the Liver with Anuria 
and Uremia. Biopsy of Kidney. Necrotizing Nephrosis. 

A Negro, aged 28 years, with a history of lues, de- 
veloped a dull pain in his lower back, chilliness, fulness in 
the epigastric region, fever, nausea, vomiting and diar- 
rhea. Jaundice was first noted in the hospital, when he 
was admitted to the service of Dr. B. S. Oppenheimer. 
Edema of the eyelids persisted throughout the illness. The 
systolic blood pressure rose to 160 millimeters of mercury. 
The urinary output rapidly diminished (30 c.c. in 24 
hours). The urine contained albumin, leucocytes, and 
erythrocytes. The blood Wassermann reaction was 4 plus. 
Blood analyses showed a rise in urea nitrogen to 143 milli- 
grams per 100 cubic centimeters; plasma chlorides 490, 
410 and 465 milligrams (hypochloremia) ; carbon dioxide 
combining power 47 volumes per cent, creatinin 9 to 20 
milligrams, and proteins 7.2 per cent. The blood volume 
was slightly reduced to Cl cubic centimeters per kilogram. 
The blood icterus was 150 and bilirubin 8 milligrams per 
100 cubic centimeters. 

Intravenous glucose therapy and decapsulation of the 
kidneys did not produce a decrease in azotemia. The 
patient lapsed into semi-stupor and died in a convulsion. 

The necropsy revealed subacute liver atrophy. The renal 
findings confirmed the histological findings reported by Dr. 
Paul Klemperer on biopsy material (Fig. 2A and B). 
Severe tubular degeneration with regeneration and acute 
inflammation of the stroma secondary to the tubular 
damage was noted. Leucocytes and casts were present in 
the lumen of the tubules. Most glomerular tufts were in- 
tact save for degeneration of the outer capsular epithe- 
lium. The general picture was that of a degenerative 
nephrosis secondary to the liver degeneration. Careful 
chemical analysis eliminated potassium chlorate and 
mercury poisoning. The biopsy findings indicated that 
the renal findings wore not the result of postmortem 
change. 

Group 2. Biliary tract disease. Case No. 2. No. 
320978, C. U. — Acute and Chronic Cholecystitis, Choleli- 
thiasis,' Chronic Cholangitis with Jaundice, Anuria, 
Azotemia. 

A female, aged 53 years, was admitted with a history 
of pain in the right hypochondrium, nausea, vomiting, 
anorexia, pruritus, and constipation for a period of three 
days. Twenty-four hours after admission she ceased void- 


ing urine and became slightly icteric. A huge tor,,! 
mass was felt in the right hypochondrium and •considered 
to be a swollen liver. The stool contained bile The 
contained no bilirubin. The patient was anuric for 7 ° 
hours, then began to void an ounce of dilute urine dailv 
The blood urea nitrogen mounted from 23 milligrams i»r 
100 cubic centimeters steadily to 187 milligrams desnite 
establishment of diuresis of 2425 cubic centimeters on the 
thirteenth day. On admission, the blood bilirubin was 4 5 
milligrams per 100 cubic centimeters. In three days this 
dropped to a latent jaundice with an icterus index of 15 
The bromsulphalein test showed a normal result. Tyrosine 
was not demonstrated in the urine by the tyrosinase 
method (42). The urinary output and chemical findings 
in the blood are tabulated in Table I. 


After 24 days of high carbohydrate diet and fluid intake 
the azotemia disappeared. The size of the liver receded to 
normal after the first week in the hospital. During con- 
valescence, the patient developed a suppurative parotitis 
with staphylococcemia. This proved fatal despite surgical 
drainage. These circumstances afforded the opportunity 
of making observations on a subject who had just re- 
covered from a combination of events ordinarily described 
as the “hepatorenal syndrome.” 

The cause of death revealed by necropsy was a staphy- 
lococcic endocarditis complicating the parotitis. An acute 
and chronic cholecystitis, gall stones, and chronic cholan- 
gitis was found. The gall bladder was huge, filled with 
stones, and markedly thickened. The sudden change in 
size of the liver during life could not be explained by the 
pathological findings. There was no microscopic evidence 
in the liver and kidney to account for the clinical picture. 
Apart from some minor changes in the nuclei of some of 
the live:' cells, the liver appeared to be normal. 


DISCUSSION 

The outstanding features in this case were the ade- 
quate fluid intake by mouth throughout the course of 
events, the absence of surgical intervention, initial 
slight hypochloremia and normal blood chlorides there- 
after, and the progressive increase in azotemia de- 
spite diuresis and adequate fluid intake by mouth. A 
Volhard concentration test indicated isosthenuria with 
specific gravity fixed at 1.008 and 1.010. 

The elevation of amino-acids in the blood may indi- 
cate that the liver function was seriously impaired, at 
least temporarily, even though pigment excretion was 
only slightly disturbed or may be interpreted as evi- 
dence of extensive generalized tissue breakdown. The 
absence of tyrosine in the urine argues against liver 
autolysis (42). The absence of liver, necrosis or evi- 
dence of recent repair or regeneration at necropsy is 
further support for this point of view. The traces of 
cholesterol ester in the blood in the early part of the 
disease points, however, to liver damage (20). 

The chronic cholangitis may be the most significant 
pathological feature in the liver. This has repeatedly 
been found in the cases in which renal failure followed 
cholecystectomy. Such cases have been reported by 
Hoesch, Devay, Fuentes and Rubino, Merklen, Bicait 
and Adnot, and others. 

Group S. Cases with neoplasm of the liver or biliary 
passages developing anuria and azotemia have been ctec 
by Frepichs, Gilbert, Chabrol and Benard, Koch, Hess, 
Schutz, Helwig and Kuhn. 

Group h. Cases of apiol poisoning with azotemia and 
jaundice have been reported in the French .literature. 
Cases with general infections due to gram-positive cocci, 
i.e. pneumococci, streptococci, and staphylococci, wit 
hepatic insufficiency and anuria have been record 
(Quenu and Joltrain, two cases, 1909; Widal and Abrami, 
one case, 1908; Rousel and de Lavergne, five cases, 3.1 ■ 
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lonephritis with necrotizing arteritis of the liver and pan- 
creas and jaundice. (Clinical Pathological Conference Case 
Report, «T. Mount Sinai Hospital, 2:28G, 193G). 

Savy and Thiers, one case, 1929; Lederer, one case, 1930). 
Hammerschlag recently reported a case of enterococcus 
sepsis with fever, coma, jaundice, and azotemia (150 mg. 
per 100 c.c. blood) with recovery. 

THE ROLE OF ANATOMICAL AND FUNCTIONAL 
CHANGES IN THE KIDNEY IN THE DEVELOP- 
MENT OF THE RENAL MANIFESTATIONS 

Anatomical Changes. Renal lesions have been re- 
ported in connection with long standing icterus, 
chronic liver disease without jaundice, and in circum- 
stances where acute infections in the biliary tract or 
trauma to the liver substance occur. The pathological 
findings as a rule do not correspond to the severity of 
the clinical picture. 

The renal lesions dependent on jaundice have ade- 
quately been described as a ‘‘bile nephrosis” by Moe- 
bius, Fahr and Wilbur. The integrity of the glomer- 
ulus under this circumstance has been emphasized. 

Renal lesions have been described in acute yellow 
atrophy of the liver by Frerichs, Minkowski, Kraus, 
Verse, Hauser. More recently, Mayer, and also Koch, 
have made extensive observations. The picture has 
been characterized as a nephro-dystrophy with fatty 
changes in the tubules, mainly the convoluted tubules. 
Rarely, the picture assumes the appearance of a necro- 
tizing nephrosis (Our Case No. 1; Bompiani). 

The renal lesions in 12 cases of acute and subacute 
atrophy of the liver were studied by us. The altera- 
tions were almost exclusively confined to the tubular 
structures, chiefly the convoluted portions. They con- 
sisted of varying degrees of degeneration (granular, 
hydropic, vacuolar, and fatty) admixed with different 
degrees of postmortem change. Nuclei were frequently 
pale-staining, or absent. There were occasionally bile 
stained casts in the tubules and rarely bile pigment in 
the epithelium. Although the extent of degeneration 
was severe in a few cases, in none was there leucocytic 
infiltrations, hemorrhage or edema. The glomeruli 
were generally normal. No correlation could be estab- 
lished between the presence of azotemia and the 
severity of the renal lesions. Severe degenerative 
lesions were present in the absence of azotemia. On 
the other hand, a case with azotemia (urea nitrogen 
40 mg. per 100 c.c.) showed no significant renal tubule 


change. A necrotizing nephrosis was present but once 
(Case 1). 

Hewitt (37) analyzed 10 cases with necrosis of the 
renal epithelium in infections and intoxications and 
found that five also had lesions of the liver resembling 
those found in acute yellow atrophy. Hehvig and Orr, 
and Furtwaengler reported a high-grade necrotizing 
nephrosis in tramuatic necrosis of the liver. Mild 
glomerular and also interstitial changes were also 
noted. In cases dying of uremia following operations 
on the biliary tract, tubular changes have been re- 
ported in the kidney (Clairmont and Haberer, Fitz- 
Ilugh, Steinthal). A marked nephrosis has been re- 
ported by Sehutz, Hehvig and Kuhn. Fuentes and 
Rubino suggested the name, hepatonephrosis, to de- 
scribe the renal picture in this group of cases. 

The renal changes must be differentiated in the 
presence of jaundice as to whether they are due to 
the cytotoxic effects of excreted bile salts, the so-called 
bile nephrosis, or nephrotic changes due to other toxic 
factors. What relationship the renal lesions bear to 
the clinical renal manifestations is a matter which has 
not as yet been settled in other forms of renal disease. 
However, a lack of correlation between the severity of 
the renal anatomical disturbance and the clinical mani- 
festations is definite. In traumatic liver necrosis, a 
direct relationship between the intensity of the liver 
injury and the kidney damage appears to exist. 

Renal Function. The reciprocal functioning of the 
liver for the kidney and vice versa in physiological 
crises affecting either organ has been demonstrated 
repeatedly by the phenolsulphonthalein excretion test. 
If one path of excretion becomes blocked, the other' 
compensates and excretes the dye. 

The specific gravity of the urine is usually normal 
in the presence of disease of the liver and gall bladder 
with or without jaundice. The concentrating power 
of the kidney is maintained, usually even in patients 
with oliguria and azotemia. Meczner (46) combined 
Volhard and galactose tolerance tests in 19 patients 
with liver disease. The specific gravity of the urine 
remained normal despite impairment in liver function 
and oliguria. 

Occasionally, isosthenuria is present. In our Case 
No. 2 there was persistent isosthenuria despite diure- 



Fig. 2A. Photomicrographs. Biopsy of Kidney. Sub- 
acute Yellow Atrophy of Liver with Anuria (Case 1). 
Severe Tubular Degeneration with Regeneration. Acute 
Inflammation of the Stroma. 
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sis and relief from jaundice. A renal morphological 
basis was not demonstrable at necropsy. Koch ob- 
served isosthenuria in two cases of carcinoma of the 
liver with oliguria. In Weil’s disease he found 
isosthenuria commonly, although urea clearance was 
normal. In acute yellow atrophy of the liver, however, 
he and also Hess found no deviation from the normal 
in the specific gravity of the urine. This has also been 
our experience. The renal functional disturbances 
when they occur appear not to be directly related to 
anatomical changes in the kidney. 

THE REGULATION OF WATER AND ION 
EQUILIBRIUM BY THE LIVER 
WATER ECONOMY 

Numerous claims have been made that the liver is 
responsible in great measure for the water balance in 
the organism (2, 3, 4) . The liver may act as a reser- 
voir for water (49). By regulation of the minerals 
and chemical reaction of the blood the liver may assist 
in water transport. Furthermore, hormonal proper- 
ties accredited to liver tissue may influence diuresis 
(49). The liver is concerned with the synthesis of 
blood proteins. Deficiency of blood proteins leads to 
colloid osmotic pressure changes which may cause 
water to leave the blood. Water tolerance tests in 
liver disease indicate a tendency to water retention 
(2, 3, 9, 10, 46). 

Mineral Metabolism. It has been asserted that the 
liver regulates the ionic equilibrium of the body. A 
direct action of specific ions on liver cells has been 
claimed (3). 

Beckmann (8j has made extensive observations on 
the influence of various ions injected into the portal 
vein. The passage of the respective ions through the 
liver effected changes in the water concentration of 
the blood. With experimental bile duct obstruction 
the influence of individual mineral elements was re- 
tained, whereas with liver damage the specific effect 
was lost and water entered the blood directly. The 
intact liver is necessary for this ionic equilibrium. 
Beckmann further studied the effect of injury of 
various components of liver tissue, i.e. biliary tract, 
parenchyma, reticulo-endothelial system, upon mineral 
metabolism. Only in parenchymal damage did he ob- 
serve water metabolism disturbance, evidenced by pro- 


longed and increased escape of water from the li v*- 
into the blood. ‘ 

Disturbances in blood and urinary chlorides have 
been noted. Chloride retention has been claimed in 
cirrhosis of the liver and liver atrophy (40). Kahn 
and Barsky reported an increase in sodium and 
chloride in the chemical analysis of the liver in a case 
of acute yellow atrophy. 

Sodium retention has been demonstrated in catar- 
rhal jaundice (56). A disturbance in the inorganic 
salts of the blood and tissues in hepatic disease has 
been reported (55). 

Considering the intimate roles that the liver plays 
in the transport of water and storage and distribution 
of certain ions it may be conceived that disturbances 
in these functions may lead to a retention of fluids 
and ions in the tissues. Renal manifestations may thus 
arise entirely on an extrarenal basis through prerenal 
deviation of fluids, i.e. the. water is not available for 
excretion by the kidney. 

COMMENT 

Disorders occur with combined disease or functional 
disturbance in the liver, biliary tract and the kidney; 
It is clinically important to recognize whether both 
these organs are- affected by the same etiological agent 
or whether either organ had previously been diseased 
by a chronic process. These distinctions form the 
basis for classification. 

The label “hepatorenal syndrome” has been applied 
to cases of liver or gall bladder disease complicated by 
renal failure. , First recognized by . the surgeon, pro- 
cedures on the biliary tract were linked with the en- 
suing renal events. Anesthesia, accidental ligation of 
an anomalous vessel, traumatic necrosis of the liver, 
infection in the gall bladder bed, or decompression of 
the biliary tract in obstructive jaundice were some of 
the factors incriminated. Experimental investigation 
was directed along these channels. 

Renal lesions, essentially nephrotic in character 
have been produced experimentally and described clini- 
cally. They have been ascribed to specific nephro- 
toxins liberated from necrotic liver tissue, to vaso- 
spastic substances derived from the same source 
effecting spasms of the venal vessels with ischemia and 
necrosis of the renal epithelium, and also to non- 
specific toxic effects upon renal epithelium in its 
physiological activity in eliminating toxic substances 
from the body, mainly through the convoluted tubules 
(36, 13). ' 

From our own experiences and from a review of 
many cases in the literature it is evident that the 
renal changes are not constant and appear to bear no 
constant relationship to the severity of- the clinical 
picture. A functional change is demonstrable in some 
cases as evidenced by isosthenuria. 

Similar renal changes and renal functional disor- 
ganization have also been noted in ileus, intestinal in- 
toxication of infants, and diabetic acidosis. These 
conditions may also be characterized by renal failure. 
In these conditions, the renal anatomical lesions are 
interpreted to play only secondary roles. The primary 
factor is accepted to be extra-renal. 

Unfortunately, the analogy between these conditions 
and those belonging to the so-called "hepatorenal 
syndrome” has been ignored, mainly because chrono- 
logically a surgical procedure may have preceded the 
renal failure. However, we have observed that the 
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classical features may occur in cases without trauma, 
operation, anesthesia, or decompression of an ob- 
structed biliary tract. Jaundice and its concomitant 
features need not participate. 

Renal failure has occurred where vomiting- was 
minimal, where no hypochloremia existed and where 
the fluid intake has been adequate as in our second 
case. 

In ileus, diabetic acidosis, and intestinal intoxica- 
tion of infants, a definite intoxication exists. Loss of 
water, chlorides, base, and a disturbance in acid-base 
equilibrium have been demonstrated. In the present 
group of cases, chemical findings in the blood, aside 
from azotemia and creatinin retention, have as yet 
indicated no special type of change. 

Profound disturbances in water and mineral meta- 
bolism may occur with liver damage. Water, sodium, 
and chloride, appear to be retained, especially in liver 
tissue. Knowledge of the complete electrolyte pattern 
of blood and tissues awaits investigation of the dis- 
tribution of extracellular and intracellular water and 
minerals. It is our belief that the results of such 
studies will adequately explain the mechanism of the 
pre-renal deviation of fluids in the cases belonging to 
the so-called hepatorenal syndrome. An infection or 
intoxication, probably, disturbs the function of the 
liver in regulation of water and minerals, initially. 
The renal lesions are caused by this same factor, 
primarily, or possibly by the chemical changes brought 
about by the prerenal deviation of fluids. 

There is no evidence for the existence of a specific 
relationship between the disturbance in the liver and 
the renal manifestations. The use of the term, “hepa- 
torenal syndrome” should therefore be discouraged. 

SUMMARY 

Clinical disorders in which infection or intoxication 
involves the liver and kidney in the same pathological 


process have been distinguished from those in -which 
liver damage or biliary tract infection antedates renal 
manifestations. A point has been made of recognizing 
the significance of acute disease of either the liver or 
kidney when it supervenes upon chronic disease of 
the other organ. 

The renal manifestations which may occur in the 
course of degenerative disease of the liver, biliary 
tract infections, malignancy of the liver and bile pas- 
sages, trauma to the liver or following surgical pro- 
cedures upon the biliary tract are ascribed by us to 
abnormal extra-renal conditions due to hepatic dys- 
function. The liver functions concerned with the regu- 
lation of water and mineral balance are maf kedly dis- 
turbed. Anuria and azotemia, under these :onditions, 
result from pre-renal deviation of fluids. M ater is not 
available for renal excretion. Surgical procedures, 
jaundice, shock, decompression of an obstructed biliary 
tract and vomiting are not essential factors in pro- 
ducing the renal manifestations in this group of cases. 

The nephrotic lesions which have been found in 
some of these cases, occur inconstantly and do not de- 
termine the clinical renal manifestations. They are 
rather an indication of a profound intoxication or 
they may be caused by disturbed extra-renal condi- 
tions. 

Analogous renal manifestations occur in other 
clinical disorders, i.e. diabetic acidosis, ileus, and in- 
testinal intoxications of infants, and are associated 
with known chemical changes in the blood and tissues. 
No specific relationship between liver damage or in- 
fection in the biliary tract and the renal manifesta- 
tions has been demonstrated. The underlying chemical 
nature of this intoxication and its effects is unknown. 
The use of the clinical label, “hepatorenal syndrome” 
is to be avoided. 
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I N an earlier paper we have described a technic for 
and the results of subtotal gastrectomy (s.g.) for 
duodenal and gastric ulcer (1). In the five years fol- 
lowing this publication a number of patients have been 
studied in detail in the Department of Gastro-Intes- 
tinal Physiology, founded since then. The present 
paper deals with the size of the postoperative stomach, 
emptying time (E.T.), hunger contractions (H.C.), 
direct observations of the mucosa by gastroscopy, 
secretion and blood findings, and clinical end results 
of patients following subtotal gastric resection. For 
obvious reasons not all of the tests could be performed 
on every patient and at the same date. An attempt 
is made to interpret subjective symptoms with the 
changes in gastric physiology. Forty-four ulcer 
patients were selected at random from the gastroin- 
testinal clinic of Michael Reese Hospital; all were 
white, 3G males and 8 females. The age fat time of 
operation) varied from 21 to 54 with an average of 
39 years. Nine of the patients had been operated on 
previously at other institutions, a gastro-enterostomy 
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The complete tables of this paper can be obtained from Dr. H. 
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or pyloroplasty having been performed. The final diag- 
nosis of the 44 cases were — 30 duodenal ulcer (D.U.), 

5 gastric ulcer (G.U.), 3 gastric and duodenal ulcer, 

6 gastrojejunal ulcer (G.J.U.). One patient diagnosed 
with gastric ulcer also had a gastro-enterostomy and 
ulcer of the stomach occurred just above the stoma 
(No. 32) . One patient with a gastrojejunal ulcer also 
had a recurrence of his duodenal ulcer (No. 36). 

RESULTS 

1. Emptying Time and Size of Stomach. Method: 
Using a milk barium mixture the emptying time was 
determined by fluoroscopy before and after operation. 
In some cases repeated examinations were done. The 
normal average emptying time by our method is from 
3)4 to 4)4 hours in the intact stomach. An estimation 
of the size of the stump was made from the N-rny film 
in the post-operative examination. The average period 
of time after operation was 3 years (2 weeks to 14 
years). It is evident that the E.T. was diminished 
very considerably in most patients; in some of them 
emptying times as short as 15 and 20 minutes » ie 
recorded, whereas before operation the values were 
270 and 330 minutes respectively (Nos. 13 anil 28). 
In other instances subtotal gastrectomy produced little 
or no change in E.T., as seen in No. 5 (GO and 3 
minutes, G.E.), in No. 10 (270 and 240+ minutes , 
and in No. 18 (240+++ and 240+ + + minutes, G.E.). 
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Fig. 1 

Fast emptying of the resected stomach may persist for 
many years (No. 13, E.T. 15 minutes, six years after 
operation, also Nos. 1, 21, 23, 28 and 35). In the 
course of time. In some patients the E.T. changes 
while in others it remains remarkably constant. More- 
over, some patients showed a decreasing emptying 
time, whereas others showed the reverse. In this con- 
nection it ought to he mentioned that in some patients 
the size of the stump of the remaining stomach in- 
creases as time progresses tNos. 9, 10, 17, 3-1, 3G and 
•12). This is similar to what occurs in dogs after wide 
resection of their stomachs, and it may influence E.T. 

It may also explain why patients immediately after 
operation can eat only small meals, hut are able to in- 
crease the size of the meals as time goes on. In a few 
cases the size of the stump diminishes gradually (Nos. 

1 and 4). It is puzzling, that such short E.T. as 15-30 
minutes did not produce clinical symptoms except pos- 
sibly in one case (No. 13). Distention of the duo- 
denum produces pain and nausea. U may either lie 
that the liquid barium meal is not an adequate func- 
tional test, or that in these patients no backflow into 
the proximal loop of the gastro-enterostomy occurs. 

Dr. Ii. Schindler*, believes that gastrectomies are fol- 
lowed by good results clinically, if they function like 
the pyloric sphincter, and in two of our patients he 
observed such action and demonstrated it to some of 
us, (Nos. 5 and G). The E.T. in these two instances 
were 80 and GO minutes respectively, which is con- 
sidered as normal in a subtotal gastric resection. In 
these two patients a normal mucosa of the stomach 
was reported and the clinical end result was considered 
to be satisfactory. 

A comparison between E.T. and postoperative re- 
sults fails to reveal consistent relationship between 
satisfactory clinical results and longer or shorter E.T. 

The E.T. in the patients called clinically satisfactory 
varied between 20 and 4 240 minutes with an average 
of 92 minutes (29 cases). One patient with occasional 
epigastric distress (No. 9) had an E.T. of 95 minutes, 
and the unsatisfactory patients ( Nos. 13, 3G, 38 and 

* No tv Cftstttwcopist of MJchae! Reese Hospital. 


39) had E.T.’s of 15, 105, 60 and 75 minutes respec- 
tively. 

Comparison between size of the stump of the 
stomach and E.T. reveals a possible relationship. Five 
patients with 1/5-1/4 of the stomach left, had an 
average E.T. of 72 minutes, 20 patients with 1/3 of 
the stomach left, had an average E.T. of 91 minutes 
and 4 patients with 1 '2-2/3 of the stomach left, had 
an average E.T. of 80 minutes. A comparison between 
the size of the stump of the postoperative stomach and 
clinical end results fails to produce evidence of re- 
lationship. Patients with satisfactory clinical results 
(24 cases) had an average stump of 34G- ( 25G -Gfi'/,) ; 
unsatisfactory clinical results had an average stump 
of 31G> (25 r : -23(7, 4 patients) : and one patient with 
occasional epigastric distress had a stump of 50*7 (i.e. 
half the size of the original stomach). 

TYPE OF HUNGER CONTRACTIONS 

Methods: Gastric motility in the fasting state (12-14 
hours p.c.) was studied and recorded by the balloon-mano- 
meter method described by Carlson (2). The tests lasted 
from 2 to 4-12 hours. In the following discussion Type 
I denotes tonus waves, Type II denotes hunger contrac- 
tions and Type III denotes hunger contractions of tetanic 
type. The regularity of periodic recurrence of rest and 
activity and the number and height of hunger contractions 
was considered also. Figure 1, representing the periods 
of hunger and rest of the stomach of a normal student, 
illustrates the normal occurrence of Type I, II and III. 

Thirty-one motility tests were performed on 23 
patients at an average interval of one year between 
operation and test (2 weeks to 4 years and 4 months). 
In three patients studies were made before and after 
operation, in two before operation, only, and in 18 
after operation only. In those in whom the tests were 
repeated at varying intervals after operation, identical 
results were obtained. Thus, repeated motility tests 
were performed in patient No. 2, 11 months, 11 1/2 
months, and 12 1/2 months after operation. In patient 
No. 3, 11 and 16 months, and in patient No. 34, 1 1/2 
months and 1 year after operation. 
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RESULTS 

In the motility tests there was no normal variation 
between periods of hunger motility and rest, as ex- 
emplified in Figure 1. In 2 patients (Nos. 32 and 34) 
practically only tonus waves were recorded, while in 
the rest of the tests continuous motility was observed 
with very short and irregular periods of rest inter- 
vening. By irregular we refer to deviations from the 
typical course of a period of hunger contractions, as 
described by Carlson (2) and as partly exemplified in 
Figure 1. 

Figure 2 shows one such test done six months after 
operation on patient No. 28. In this, as well as in 
some other cases, the contractions appeared to be more 
of the intestinal than of the gastric type. We are 
certain, however, that the balloon was in the stomach. 
In the three patients observed before and after sub- 
total gastric resection practically the same type of 
motility was found in both instances. In only one 
patient was tetanus observed (No. 4). 

The patients registered (electric signal) Type II 
and III contractions as hunger pangs although they 
did not signal at every such contraction. No signifi- 
cant change in the frequency of hunger pangs was 
noted in the three persons before and after operation. 

In 18 patients (not tabulated) of whom we thought 
that subtotal gastrectomy would be performed sooner 
or later, motility tests were recorded. All of them 
had an established diagnosis of duodenal ulcer. Seven- 
teen were male, 1 female. Normal periodicity was 
observed in only two persons; atonia obtained in two 
tests ; in one of these severe epigastric pain developed. 
Irregular periodicity occurred in six tests. In 8 tests 
constant activity prevailed. Type III contractions were 
not observed in this series. 

Figure 3 represents a tracing from one of the ulcer 
patients with continuous gastric motility. 

GASTROSCOPIC FINDINGS 

Seventeen patients were gastroscoped by Dr. R. 
Schindler. The gastroscopic visualization of gastro- 
jejunal ulcer was verified by X-ray examination and 
by the clinical history in one instance (No. 36). A 
normal mucosa was reported in four patients, while 
in remaining patients gastritis or erosions were ob- 
served. In two instances a pylorus-like functioning of 
the gastrojejunal stoma was reported. 

GASTRIC ANALYSIS 

Methods: Histamine tests were done as described by us 
in a previous paper (3), 0.35 mg. of histamine acid phos- 
phate being injected subcutaneously. In the case of post- 
operative tests the stomach contents were aspirated 
through a Levin tube with constant suction, and each 
small sample tested separately for free acid, as also de- 
scribed previously (4). The latter method is important 
in cases, of subtotal gastric resection, because it detects 
free acid, where other methods frequently fail. The Ewald 
meal employed was identical in character and technic with 
that described by Vanzant, Alvarez, Eusterman, Dunn and 
Berkson (5). In three tests alcohol was used as secre- 
l.ngogue, 100 c.c. of a 7% solution being employed. Forty- 
six histamine and 20 Ewald tests were made. On a 
number of patients more than one test was performed, 
but only the last one made (i.e. longest period since opera- 
tion) is being reported. In a number of patients Ewald 
tests were made before operation and Histamine tests 
after operation. 

Results: It is not surprising that after subtotal 



Fig. 2 

gastrectomy large residual contents of the fasting 
stomach would be absent (Nos. 29 and 31), and that 
little residue is found in all cases. The degree of 
acidity of the fasting secretion (basal) of the stomach 
is of importance, since we find it high in a great 
number of cases with duodenal ulcer. It probably is 
due to the high nocturnal acid secretion in duodenal 
ulcer patients as described by Sippy, Rehfuss and 
Hawk, Wlnkelstein,- Palmer and others (6). In the 
case of the partly resected stomach, the free acidity 
of its residual contents either diminishes considerably 
or drops to zero. This occurred in 11 cases while ;n 
Nos. 16, 28, 29 and 36 the free acidity was either 
higher than before operation, or not appreciably dimi- 
nished. Following a stimulus (histamine in most 
tests) , the acid secretion was higher in 2 patients than 
before operation (No. 18 and 36) in 4 patients no 
significant change took place, the acid secretion re- 
maining high (Nos. 2, 3, 4, 16), in 7 there was a con- 
siderable reduction in free acidity (of 50% and more), 
and in 18 patients no free acidity was found. This 
means that of 31 patients observed, 25 showed either 
greatly reduced or no free acid secretion to a secre- 
tory stimulus after subtotal gastrectomy. Repeated 
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tests of stomach secretion following histamine were 
performed on 10 patients, with intervals of from 1 to 
48 months after operation. Constant suction and frac- 
tional testing of small samples were done in every 
case (4). In nine out of 10 patients free acid disap- 
peared after operation. In one patient the acidity 
stayed high (No, 4), and in 2 patients a moderate de- 
gree of free acidity returned 2 years and 1 year after 
operation (Nos. 2 and 44). In another patient the 
acidity of the residual contents of the stomach (see 
above) was increased considerably 8 mont, s after 
operation, while the response to histamine remained 
low. This is important, because residual acidity prob- 
ably is closely related to night secretion, which has 
been reported to be high in patients with duodenal 
ulcer (see above). It is of interest therefore, that 
high acidity of residual contents returned 8 months 
after operation, and that considerable free acidity fol- 
lowing histamine stimulation was found 1 and 2 years 
after operation. 

BLOOD PICTURE 

In the following discussion blood findings are con- 
sidered satisfactory when the red blood count was 
above 4,000,000 and hemoglobin above 70%; below 
these marks the patient is designated anemic. Of 28 
patients observed before, and later than 6 months 
after operation, 6 had distinct anemia after operation. 
(Nos. 15, 18, 28, 30, SI and 41). Three showed no 
considerable change of their red cell count and hemo- 


globin, 12 had definite improvement of one or both, 
and in 9 a decrease of red cell count and hemoglobin 
or both took place, but no anemia occurred. It is diffi- 
cult to evaluate these findings, because we are not 
certain whether all of the patients conscientiously took 
the iron compounds given to them. No case of per- 
nicious anemia was found. No eosinophilia occurred 
in this group as one might expect if the theory of 
vagotonia and resultant frequent eosinophilia were 
true. In a number of patients the monocyte count 
seemed somewhat high and in a number of patients 
the lymphocyte count changed after operation, in most 
cases showing an increase. But these changes seem 
to be too small to invite speculation. 

CLINICAL END RESULTS 
As “Clinical end results” the opinion of the Inter- 
nist is presented, with due consideration of the opinion 
of the patients. In the majority of the cases the 
opinions of physician and patient are in accord, but in 
a few, in which distinct psychoneurotic traits were 
apparent, and in which complaints of the patient 
seemed to be without reasonable basis only the opinion 
of the physician is given. “Satisfactory” means no 
complaints and ability to work; “unsatisfactory” de- 
notes complaints and inability to work; occasional 
epigastric distress (in No. 9) denotes unquestionable 
improvement from a previous state of more or less 
constant epigastric distress; yet the treating Inter- 
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nist is not quite satisfied with the condition of the 
patient; due to dietary indiscretion or alcoholism, 
occasional gastric distress of slight nature some- 
times appears. 

Forty-four patients have been followed closely 
enough to be included in the following discussion. Of 
these, 37 present satisfactory end results (group A), 
2 have occasional epigastric distress (group B) and 5 
are classed as unsatisfactory (Group C), of this latter 
group only one is diagnosed as gastrojejunal ulcer 
(No. 36). What findings have group A, B, and C, in 
common ? 

(1) Body weight: In 22 patients gains are re- 
corded after operation. Increase in body weight occur- 
red only in persons classed as “satisfactory clinical 
end results.” In 6 patients distinct loss of weight 
occurred (below 2 kg.). Three of these are classed as 
satisfactory (one of them being psychoneurotic), one 
as occasional epigastric distress, and 3 as unsatisfac- 
tory, one of them being diagnosed as gastrojejunal 
ulcer. 

~(2) Emptying Time of Stomach: Thirty-five ob- 
servations on clinical end results and emptying time 
are recorded. Of these 7 had a short E.T. of 15-30 
minutes, while the rest of the 28.had an E.T. from 30 
to +240 minutes. The group with short E.T. contains 
5 satisfactory end results and 2 unsatisfactory end re- 
sults. The group with longer E.T. contains 24 satis- 
factory and 3 unsatisfactory end results, and one 
patient with occasional epigastric distress. 

(3) Hunger Motility of the Stomach: Hunger 
motility' of the stomach was irregular in all of the 19 
patients studied. Of these 18 presented "satisfactory 
clinical end results” and one “unsatisfactory clinical 
end results.” 

(4) Size of Postoperative Stomach: Of 29 ob- 
servations 20 showed 1/3 (a) , i.e. the approximate size 
of stomach soon after operation. Five showed 1/4 to 
1/5 (b), i.e. a decrease of size of stomach after opera- 
tion, and 4 showed 1/2 (c) to 2/3, i.e. increased size 
of stomach after operation. Group (a) contained 17 
cases of satisfactory and 3 cases of unsatisfactory end 
results. Group (b) had 4 satisfactory and one unsatis- 
factory end results; the unsatisfactory case had the 
smallest stomach observed in the group (1/5, No. 38). 
Of Group (c), 3 cases are satisfactory end results and 
one has occasional epigastric distress. 

(5) Gastroscopy : Of the 17 cases included in this 
group, four appeared normal and 13 presented path- 
ologic appearance. All of the normal cases are grouped 
as satisfactory end results. Of the second group 10 
are satisfactory end results, one patient has occasional 
epigastric distress and 2 are considered unsatisfactory 
end results. 

.(6) Gastric Analysis: Of 37 patients end results 
are classified as satisfactory in 31 and in 4 as unsatis- 
. factory, while 2 had occasional epigastric distress. 
The group of 31 satisfactory end results contains 8 
patients with moderate amounts of free acid after 
stimulation, 3 patients with high acid response and 20 
with low response or anacidity. The second group 
(unsatisfactory end results) contains one patient with 
a high acid response (G.J.U.) and 3 with low acid or 
anacidity. One patient of the group with occasional 
epigastric distress has anacidity, the other a moderate 
degree of acidity. 

(7) Blond: Of 30 patients 24 blood findings are 


classified as satisfactory (a) and 6 as anemia (b) 
Group (a) contains 19 satisfactory and 4 unsatisfac- 
tory clinical end results, and one patient with occa- 
sional epigastric distress. All six patients of group 
(b) (anemia) are classed as satisfactory' clinical end 

results. 

DISCUSSION AND CONCLUSIONS 

It appears that gain or loss of body weight follows 
the clinical end results. Only one patient classified as 
a satisfactory end result lost considerably in weight 
but this patient is a psychoneurotic (No. 8). All the 
remaining “satisfactory end results,” had small losses 
of weight, remained stationary' or gained weight. One 
patient with occasional epigastric pain lost 2.5 kg, 
(No. 9), one with gastrojejunal ulcer lost 3.8 kg. (No. 
36) while the “unsatisfactory end results” lost 7 and 
4 kg. (Nos. 13 and 43 respectively). Therefore it 
seems indicated to follow body weights of such 
patients as indicator of clinical improvement. 

In analysing the emptying time of the postoperative 
stomach it appears that slower emptying time offers 
better clinical end results than rapid emptying time. 

No correlation can be found between hunger mo- 
tility and clinical end results. It is concluded tenta- 
tively that although in practically all cases with 
irregular hunger motility satisfactory clinical end re- 
sults were found, yet a functional irregularity present 
before operation remains. No correlation between 
clinical end results, and size of gastric stump could be 
detected. The difficulty of estimating gastric size by- 
X-ray makes the size of the stump a questionable value 
in determining end results of subtotal gastrectomy. 

. No correlation can be seen between gastroscopic 
findings and clinical end results, even after grouping 
the gastric findings into moderate and severe path- 
ology of the gastric mucosa (Nos. 1, 8 and 42). One 
case of G.J.U. apparently was diagnosed as such. 

Analysis of gastric secretion shows that no corre- 
lation exists in this clinical group between high or 
low free acidity and clinical end results. In the group 
with satisfactory clinical end results the greatest inci- 
dence of high acid response was found. The patient 
with gastrojejunal ulcer had a high free acid in the 
unstimulated and stimulated stomach, but the other 
unsatisfactory end results, including -the patient with 
occasional epigastric distress have moderate or low 
acid response or anacidity. 

Studies of the red blood count and hemoglobin show 
a negative correlation with clinical end results. 
Normal blood findings occurred in the unsatisfactory 
clinical end results, and all 6 cases of anemia appeared 
as satisfactory clinical end results. 

Von Haberer’s clinic (7) reports as a striking 
feature after gastric resections the absence of motor 
disturbance and of abnormal roentgenological signs on 
the one hand and the frequent subjective complaints on 
the other, and a fairly rapid emptying, but no dump- 
ing. The same was reported in more detail recent!.' 
(8). Ravdin and his co-workers using different te.-.t 
meals conclude that the mechanism by which the post- 
operative stomach empties itself is similar to the 
normal stomach with the pylorus intact, and that it 
does not depend on the size of the stoma (17). Wilen- 
sky and Crohn (9) report that following partial gas- 
trectomy in only a minority of cases does the stomach 
return to an almost normal state of functional activity 
(balloon method). The same was reported by Rogers 
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(10), but he did not find regular hunger pangs asso- 
ciated with hunger contractions in his patient. Shapiro 
and Berg (11) and Fauley, Strauss and Ivy (12) re- 
port the effects of subtotal gastrectomy on dogs; acid 
secretion gradually returned to its original level. Wal- 
ters (13) reports that relative achlorhydria does not 
occur in all cases of subtotal gastric resection in man. 
We have to consider, however, the gastric pathology 
before operation, as well as the occurrence of gastritis 
after operation, which will modify the gastric acid 
response to a stimulus. Therefore it would be desir- 
able to gastroscope a group of patients a number of 
times before and after subtotal gastrectomy. Lewison 
and Ginsberg (14) in a previous paper observed per- 
manent achlorhydria in the majority of their cases, 
but Klein (15) found a higher incidence of acid secre- 
tion in a similar group of patients. In a recent paper 
Milanes (16) reports hypermotility and a great inci- 
dence of histamine refractory achlorhydria after sub- 
total gastric resection. It is not possible to review the 
entire literatui'e, but the above quotations and our 
own findings give evidence of the many contradic- 
tions in most of the functional problems involved in 
subtotal gastrectomy. In addition one must bear in 
mind not only the different methods of resection, but 
also the variations in each of them, not only modifica- 
tions, but also slight and perhaps unconscious varia- 


tions from case to case in the hands of the same skilled 
operator. Individual conditions and postoperative 
changes (like adhesions) probably make the outcome 
of each case somewhat different. To the great number 
of physical factors must also be added the various 
psychic ones and the importance of the sociological 
background (including nutrition) of the individual 
patients. The frequent subjective complaints, in our 
experience are present during the first six months 
after operation. In those patients who have definite 
social or economical conflicts either antedating or fol- 
lowing the operation the subjective complaints con- 
tinue for a long period and do not disappear. Perhaps 
they only disappear after proper social adjustment 
and medical therapy. 

SUMMARY 

In a group of 44 patients the body weight, emptying 
time, size, motility and secretion of the stomach, its 
mucosa by gastroscopy, and the erythrocyte and dif- 
ferential count and hemoglobin was studied. The 
body weight seemed to be a fairly good indicator of 
postoperative results after subtotal gastric resection. 
The results of all functional tests and observations 
performed varied too much to be considered as re- 
liable indicators of clinical end results. 
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The Pathogenicity of Four Strains of Endamoeba 
Histolytica from Chicago 


By 

HENRY E. MELENEY, M.D. 
and 

WILLIAM W. FRYE, Ph.D. 
NASHVILLE. TENNESSEE 


March 14, 1934, we received from the Depa 
V ment of Health of Chicago, Illinois, four stra 
of Endamoeba histolytica which had been obtair 
from perso ns in that city. Previous to this time 
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had been studying the pathogenicity of various strains 
of E. histolytica for kittens (1). Five strains from 
Tennessee had been studied and it had been found that 
two of these, obtained from a community in the hill 
region of Middle Tennessee, produced a lower inci- 
dence of infection than the other three strains ob- 
tained from a community in the bottom-land of West 
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Tennessee. In the hill community 38 per cent of the 
inhabitants had been found' to harbor E. histolytica, 
but there was no evidence of occurrence of acute 
amoebic dysentery, whereas in the bottom-land com- 
munity only 19 per cent of the inhabitants had been 


Table 1 

Pathogenic indices of four strains of E. histolytica 
from Tennessee repeatedly tested in kittens 


Average 
number of 
days since 
isolation of 
culture 

Number 

of 

kittens 

inoculated 

Kittens 

in 

Number 

developing 

Section 

Per cent 

Pathogenic 

index 

Strain A-l (Hill Country) j 

220 

38 

12 

31.6 

0.58 

600 

20 

4 

20.0 

0.54 

957 

21 

8 

38.0 

0.57 

1023 

24 

7 

29.2 

0.53 

1053 

20 

6 

30.0 

0.58 

1329 

25 

8 

32.0 

0.50 

1774 

20 

5 

25.0 

0.57 


Strain 

A-2 (Hilt Country) 


222 

19 

15 

79.0 

0.49 

COO 

20 

5 

25.0 

0.69 

958 

22 

7 

31.8 

0.65 

1082 

21 ’ 

8 - 

38.1 

0,68 

1328 

23 

7 

30.4 

0,67 

Strain B-l (Bottom-land) 

180 

20 

12 

60.0 

I.OC 

602 

20 

11 

55.0 

1.01 


25 

16 

64.0 

1.09 

103G 

24 

20 

83.3 

1.25 

1047 

20 

13 

65.0 

1.28 

1279 

24 

12 

50.0 

1.05 

1745 

29 

20 

69.0 

1.19 


Strain 

B-2 (Bottom-land) 


msm 

20 

13 

G5.0 

1.16 


11 

5 

45.0 

1.35 


20 

12 

GO.O 

1.31 

8 ^ 

20 

11 

55.0 

1.32 


found to harbor E. histolytica, but twenty-five cases 
of acute amoebic dysentery had occurred during the 
past two and a half years. 

In the performance of the above experiments we 
kept all strains of the amoebae in culture on similar 
media consisting of an egg-Ringer base overlaid with 
horse serum-Ringer (1-6) with the addition of sterile 
rice flour. Kittens were inoculated by direct injection 
into the ileum following laparotomy, and twenty or 
more kittens, usually weighing between 200 and 600 
grams, were inoculated in each experiment. The 
pathogenic activity of each strain of amoebae was de- 
termined by classifying the colons of successfully in- 


fected kittens at autopsy into nine. classes according 
to the extent and severity of the lesions. • Since time 
was an important element in the development of 
lesions, the number of days each kitten survived after 
inoculation was recorded and the, 1 'pathology produced 
per day” was calculated by dividing the number of 
the class to which each colon was assigned by the 
number of days of survival after inoculation. The 
average of these quotients for a series of twenty or 
more kittens was designated the "pathogenic index” 
of the strain of E. histolytica employed (2). IVe have 
tested four of the Tennessee strains at intervals over 
a period of nearly five years and have found that each 
strain has maintained a fairly constant pathogenic 
index. The two strains from the hill region have con- 
stantly given a low pathogenic index, whereas the two 
strains from the bottom-land have constantly given a 
high pathogenic index. The results of these experi- 
ments are presented in Table 1. 

It is the purpose of this paper to record similar ex- 
periments performed with the four strains of E. 
histolytica received from Chicago. These strains are 
designated C-l, C-2, C-3 and C-4. They were isolated 
from the following cases : 

Strain C-l : J. P., white male, age 26, engineer in 
a manufacturing plant in which a survey for E. his- 
tolytica was made because of water contamination. He 
had had no symptoms referable to amoebiasis. Cysts 
of E. histolytica were found in the stools and the 
organism was recovered in culture. 

Strain C-2 ; M. B., white female, age 23, maid em- 
ployed in the hotel which was the chief source of the 
epidemic of amoebic dysentery in 1933. There was no 
history of symptoms referable to amoebiasis. Cysts 


Table 2 

Pathogenic indices of four strains of E. histolytica 
from Chicago, each tested tioice in kittens 


Average 
number of 
days since 
isolation of 
cultures 

Number 

Kittens developing 
infection 


kittens 

inoculated 

Number 

Per cent 

Pathogenic 

index 

Strain C-l | 

121 

24 

17 

70.9 

1.54 

532 

21 

16 

76.2 

■ 

Strain C-2 1 

134 

21 

15 

71.3 


544 

20 

18 

90.0 

l 


82 

22 

> 7 

77.3 

1.46 

473 

20 


75.0 

1.44 

Strain C-4 

10S 

22 

19 

66.3 

1.70 

525 

20 

17 

85.0 

1.67 


of E. histolytica were found in the stools and the 
organism was recovered in culture. 

Strain C-3: L. L., white male, age 54, waiter em- 
ployed during July, 1933, at the hotel which was the 
chief source of the epidemic of amoebic dysentery. 
Early in July he developed a bloody diarrhea and was 
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Fig. 1. Acute Necrotizing Arteritis With Thrombosis in 
the Liver. Illustration from a case of subacute glomeru- 
lonephritis with necrotizing arteritis of the liver aiul pan- 
creas and jaundice. (Clinical Pathological Conference Case 
Report, J. Mount Sinai Hospital, 2:286, 1936). 

Savv and Thiers, one case. 1929; I.ederer, one case, 1930). 
Hainmerschlag recently reported a case of enterococcus 
sepsis with fever, coma, jaundice, and azotemia (150 mg. 
per 100 c.c. blood) with recovery. 

THE ROLE OF ANATOMICAL AND FUNCTIONAL 
CHANGES IN THE KIDNEY IN TIIE DEVELOP- 
MENT OF THE RENAL MANIFESTATIONS 

Anatomical Channels. Renal lesions have been re- 
ported in connection with long standing icterus, 
chronic liver disease without jaundice, anti in circum- 
stances where acute infections in the biliary tract or 
trauma to the liver substance occur. The pathological 
findings as a rule do not correspond to the severity of 
the clinical picture. 

The renal lesions dependent on jaundice have ade- 
quately been described as a “bile nephrosis” by Moe- 
bius, Fahr and Wilbur. The integrity of the glomer- 
ulus under this circumstance has been emphasized. 

Renal lesions have been described in acute yellow- 
atrophy of the liver by Freriehs, Minkowski. Kraus, 
Verse, Hauser. More recently, Mayer, and also Koch, 
have made extensive observations. The picture has 
been characterized as a nephro-dystrophy with tatty- 
changes in the tubules, mainly the convoluted tubules. 
Rarely, the picture assumes the appearance of a neero- 
■ tizing nephrosis (Our Case No. I; Bompiani). 

The renal lesions in 12 cases of acute and subacute 
atrophy of the liver were studied by us. The altera- 
tions were almost exclusively confined to the tubular 
structures, chiefly the convoluted portions. They con- 
sisted of varying degrees of degeneration (granular, 
hydropic, vacuolar, and fatty) admixed with different 
degrees of postmortem change. Nuclei were frequently 
pale-staining, or absent. There were occasionally bile 
stained casts in the tubules and rarely bile pigment in 
the epithelium. Although the extent of degeneration 
was severe in a few cases, in none was there leucocytic 
infiltrations, hemorrhage or edema. The glomeruli 
were generally normal. No correlation could be estab- 
lished between the presence of azotemia and the 
severity of the renal lesions. Severe degenerative 
lesions wex-e present in the absence of azotemia. On 
the other hand, a case with azotemia (urea nitrogen 
40 mg. per 100 c.c.) showed no significant renal tubule 


change. A necrotizing nephrosis was present but once 
(Case 1). 

Hewitt (37) analyzed 10 cases with necrosis of the 
renal epithelium in infections and intoxications and 
found that five also had lesions of the liver resembling 
those found in acute yellow atrophy. Helwig and Orr, 
and Furtwaengler reported a high-grade necrotizing 
nephrosis in tramuatic necrosis of the liver. Mild 
glomerular and also interstitial changes were also 
noted. In cases dying of uremia following operations 
on the biliary tract, tubular changes have been re- 
ported in the kidney (Clairmont and Haberer, Fitz- 
Hugh. Steinthal). A marked nephrosis has been re- 
ported by Sehutz, Helwig and Kuhn. Fuentes and 
Rubino suggested the name, hepatonephrosis, to de- 
scribe the renal picture in this group of cases. 

The renal changes must be differentiated in the 
presence of jaundice as to whether they- are due to 
the cytotoxic eifects of excreted bile salts, the so-called 
bile nephrosis, or nephrotic changes due to other toxic 
factors. What relationship the renal lesions bear to 
the clinical renal manifestations is a matter which has 
not as yet been settled in other forms of renal disease. 
However, a lack of correlation between the severity of 
the renal anatomical disturbance and the clinical mani- 
festations is definite. In traumatic liver necrosis, a 
direct relationship between the intensity of the liver 
injury and the kidney damage appears to exist. 

Renal Function. The reciprocal functioning of the 
liver for the kidney and viee versa in physiological 
crises affecting either organ has been demonstrated 
repeatedly by the phenolsulphonthalein excretion test. 
If one path of excretion becomes blocked, the other 
compensates and excretes the dye. 

The specific gravity of the urine is usually normal 
in the presence of disease of the liver and gall bladder 
with or without jaundice. The concentrating power 
of the kidney is maintained, usually even in patients 
with oliguria and azotemia. Meczner (46) combined 
Volhard and galactose tolerance tests in 19 patients 
with liver disease. The specific gravity of the urine 
remained normal despite impairment in liver function 
and oliguria. 

Occasionally, isosthenuria is present. In our Case 
No. 2 there was persistent isosthenuria despite diure- 




Fig. 2A. Photomicrographs. Biopsy of Kidney. Sub- 
acute Yellow Atrophy of Liver with Anuria (Case 1). 
Severe Tubular Degeneration with Regeneration. Acute 
Inflammation of the Stroma. 
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The Relationship Between Oral and Gastric Bacterial Flora* 

By 

MARION HOOD, Ph.D. 
and 

LLOYD ARNOLD, M.D. 

CHICAGO, ILLINOIS 


T HE relationship between the bacterial flora of the 
oral and gastric regions has received little atten- 
tion, although considerable work has been done upon 
the flora in each locality. The correlation or inter- 
dependence of the two types of microbic population 
seems to have been given but scant consideration. 

Various observers have attempted to show that cer- 
tain retrogressive or degenerative oral lesions, such 
as pyorrhea, seeded the stomach and upper levels of 
the intestinal tract with pyogenic bacteria, derived 
from the mouth. Hurst, (1924) (1927) (1933) has 
called attention for many years to the importance of 
pyogenic foci in the mouth, throat and nose upon 
gastric and duodenal bacterial flora. 

- The present work classifies the organisms cultured 
from the mouth and stomach and determines the re- 
lation which these bear to each other. Effort has been 
made to discover the effect of continuous entrance of 
the exogenous flora and to study the protective mech- 
anism by which the body defends itself against this 
entrance. 

GENERAL TECHNIC' 

All experiments were performed on patients in the 
medical wards of the Research and Educational Hospital 
of the University of Illinois, College of Medicine. Although 
none of these persons could be considered entirely normal 
from a health standpoint, those exhibiting any particular 
dysfunction of the gnstro-intestinal tract or suffering from 
primary anemias were not used. Cultures were made on 
plain agar from material aspirated from the stomach, if 
only the possibility of growth was to be determined. For 
classification, blood agar and Endo plates, as well as 
sugars for biochemical reactions were also used. No 
anaerobic cultures were made. For culturing the stomach 
contents one standard platinum loop of material was 
placed on the surface of solid media and distributed with 
a sterile glass spreader which was then carried to a second 

*From the Research Laboratories of the Illinois Department of I’oblie 
Health and the Department of Bacteriology and Tuhlic Health, nnd 
the Department of Medicine. University of Illinois. Collette of 
Medicine. 
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similar plate. To obtain cultures from the mouth, sterile 
swabs were rubbed across the back of the tongue, than 
passed twice across a sterile agar plate. With a second 
sterile applicator the material was spread over the sur- 
face. This swab was then carried to the second plate. By 
this procedure sufficient dilution was usually obtained to 
procure well isolated colonies. 

Hydrogen ion concentration was the method used for de- 
termining the acidity of the various substances. The colori- 
metric method was employed using standard buffers made 
according to the specifications of Clark (1928). All buf- 
fers were standardized by a Leeds Novthrup potentio- 
meter. The hydrogen ion concentration gives the effective 
acid concentration which is the most important factor 
limiting bacterial growth. When control tests showed that 
the hydrogen ion concentration of the stomach contents 
was too acid to make probable the growth of organisms, 
varying amounts of buffered alkali made according to 
Clark (1928) were added. It was difficult to nlkalinko 
the stomach. There are several possible explanations for 
this fact. The alkali may have passed directly through 
the stomach into the duodenum or it may have stimulated 
increased acid secretion according to Boldyreff’s (1914) 
principle of the self-regulation of the acidity of gastric 
contents. The alkali was sometimes given in milk in an 
effort to stabilize the acid-base balance ns described by 
Arnold and Brody (192G). 

EXPERIMENTAL PROCEDURES 

Experiment I: The Relation Between the Oral and 
Gastric Bacterial Flora. Twenty-five fasting stomachs 
were aspirated by means of Relifuss tubes. Cultures wore 
made from this material and at the same time from the 
mouths to determine whether or not the micro-organisms 
cultured from the oral cavities were similar to those found 
in the stomach contents as reported by Bartle nnd Harkins 
(1925) and Kopeloff (1922). 

In a series of sixteen cases a preliminary procedure was 
carried out to determine whether there was variation in 
the flora in different parts of the mouth. Cultures were 
taken from the lips, the tip of the tongue, the hack of the 
tongue, the gums, and from the saliva. As was also found 
by Arnold and Stuart (1935) there was some variation in 
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classical features may occur in cases without trauma, 
operation, anesthesia, or decompression of an ob- 
structed biliary tract. Jaundice and its concomitant 
features need not participate. 

Renal failure has occurred where vomiting was 
minimal, where no hypochloremia existed and where 
the fluid intake has been adequate as in our second 
case. 

In ileus, diabetic acidosis, and intestinal intoxica- 
tion of infants, a definite intoxication exists. Loss of 
water, chlorides, base, and a disturbance in acid-base 
equilibrium have been demonstrated. In the present 
group of cases, chemical findings in the blood, aside 
from azotemia and creatinin retention, have as yet 
indicated no special type of change. 

Profound disturbances in water and mineral meta- 
bolism may occur with liver damage. Water, sodium, 
and chloride, appear to be retained, especially in liver 
tissue. Knowledge of the complete electrolyte pattern 
of blood and tissues awaits investigation of the dis- 
tribution of extracellular and intracellular water and 
minerals. It is our belief that the results of such 
studies will adequately explain the mechanism of the 
pre-renal deviation of fluids in the cases belonging to 
the so-called hepatorenal syndrome. An infection or 
intoxication, probably, disturbs the function of the 
liver in regulation of water and minerals, initially. 
The renal lesions are caused by this same factor, 
primarily, or possibly by the chemical changes brought 
about by the prerc-nal deviation of fluids. 

There is no evidence for the existence of a specific 
relationship between the disturbance in the liver and 
the renal manifestations. The use of the term, "hepa- 
torenal syndrome” should therefore be discouraged. 

SUMMARY 

Clinical disorders in which infection or intoxication 
involves the liver and kidney in the same pathological 


process have been distinguished from those in which 
liver damage or biliary tract infection antedates renal 
manifestations. A point has been made of recognizing 
the significance of acute disease of either the liver or 
kidney when it supervenes upon chronic disease of 
the other organ. 

The renal manifestations which may occur in the 
course of degenerative disease of the liver, biliary 
tract infections, malignancy of the liver and bile pas- 
sages, trauma to the liver or following surgical pro- 
cedures upon the biliary tract are ascribed by us to 
abnormal extra-renal conditions due to hepatic dys- 
function. The liver functions concerned with the regu- 
lation of water and mineral balance are mai kedly dis- 
turbed. Anuria and azotemia, under these -onditions, 
result from pre-renal deviation of fluids. Water is not 
available for renal excretion. Surgical procedures, 
jaundice, shock, decompression of an obstructed biliary 
tract and vomiting are not essential factors in pro- 
ducing the renal manifestations in this group of cases. 

The nephrotic lesions which have been found in 
some of these cases, occur inconstantly and do not de- 
termine the clinical renal manifestations. They are 
rather an indication of a profound intoxication or 
they may he caused by disturbed extra-renal condi- 
tions. 

Analogous renal manifestations occur in other 
clinical disorders, i.e. diabetic acidosis, ileus, and in- 
testinal intoxications of infants, and are associated 
with known chemical changes in the blood and tissues. 
No specific relationship between liver damage or in- 
fection in the biliary tract and the renal manifesta- 
tions has been demonstrated. The underlying chemical 
nature of this intoxication and its effects is unknown. 
The use of the clinical label, “hepatorenal syndrome” 
is to be avoided. 
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latter both before and after the deflection of the 
saliva from the stomach. This was done in the hope 
that the comparison of these results might determine 
whether or not the swallowed saliva exerted a notice- 


c.c. and the estimated number of culturable bacteria 
for this twenty-four hour amount varied from 2 w 
000 to 79,120,800. The following table gives the sum- 
mary of the results. ' 


The number of micro-organisms in the saliva secreted during twenty-four hours 


Case 

Patient 

I ■ 

No. 4 4976 

II 

No. 45351 

III 

No. 45C00 

iv 

No 45G77 

V 

No. 45103 

Amount of saliva in two hours 

70 c.c. 

1C3 c.c. 

22 c.c. 

■ 

40 c.c. 

190 c.c. 

Amount of saliva in twenty-four 






hours 

840 c.c. 

I95C c.c. 

264 c.c. 

4S0 c.c. 

-20 c.c. 

Number of colonies per c.c. 

C240 

10,000 

209,700 

14,400 

•IS, 000 

Number culturable bacteria per 






twenty-four hours 

5.241, COO 

35,208,000 

79,120,800 

2,592,000 

41,040,000 


‘Calculated on basis of two hour observed period. 


able influence on the hydrogen ion concentration and 
the bacterial population of the gastric contents. Al- 
though the tests were made at ten minute intervals 
over a two horn - period no significant change could be 
noted in any case, either in the hydrogen ion concen- 
tration of the gastric contents or in the number of 
colonies in the cultures from the three sources. ■ The 
results are shown in Graph III. Bell and MacAdam 
(1924) reported no change in the acidity of the 
stomach when the saliva was withheld. Kopeloff 
(1922) concluded from his work that the continued 
swallowing of saliva is the chief factor which deter- 
mines the bacterial content of the stomach. 

Experiment V: The Number of Organisms in the 
Saliva During Twenty-Four Hours. 

Although the preceding series of cases showed no 
diminution in the number of colonies cultured from 
the gastric contents when the saliva was removed, it 
seemed advisable to culture the collected saliva and 
estimate the approximate number of organisms per 
cubic centimeter. The total amount removed during 
the two hour period was well mixed and dilutions were 
made from 1 :2 up to 1 :64. From a pipette which de- 
livered fifteen drops per cubic centimeter, one drop of 
each of the dilutions was plated out on plain agar 
plates. The colonies from the culture showing best 
dilution were counted and the number of organisms 
per cubic centimeter computed. The amount of saliva 
per twenty-four hours calculated on the basis of the 
two hour observed period varied from 264 c.c. to 2280 



■. All tests were made between eight and ten a.m. be- 
fore the patients had eaten breakfast. This may ac- 
count for the fact that in general both the amount of 
saliva and the number of bacteria per cubic centi- 
meter were less in this group of experiments than had 
been reported by other workers. 

Crowley and Richet (1935), using different technic 
found a much higher bacterial count per cubic centi- 
meter of saliva. Their experiment was directed toward 
producing growth of the maximum number of organ- 
isms, while in the present case the interest lay in com- 
paring the growth findings from the saliva with those 
obtained from the gastric contents, therefore similar 
technic was used for both; 

Hawk and Bergeim (1931) stated that the amount 
of saliva secreted by an adult is from 1000 to 1500 
c.c. per twenty-four hours. Zaus and Fosdick (1934) 
reported that the basal flow of saliva averaged 0.5 c.c. 
per minute or 720 c.c. per twenty-four hours. During 
stimulation the amount increased to 2.5 c.c. per minute 
or 3600 c.c. per twenty-four hours. According to the 
counts made by Feirer and Leonard (1931) approxi- 
mately 2,788,000 organisms could be grown on plain 
agar from 1 c.c. of fluid used as a mouth wash. They 
noted that there is a marked increase in organisms 
during the day even when no food is taken. 

DISCUSSION 

Cultures from the mouth and stomach show a strik- 
ing similarity in bacterial flora. This must mean that 
the oral flora is present in the stomach either as a 
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tests of stomach secretion following histamine were 
performed on 10 patients, with intervals of from 1 to 
48 months after operation. Constant suction and frac- 
tional testing of small samples were done in every 
case (4), In nine out of 10 patients free acid disap- 
peared after operation. In one patient the acidity 
stayed high (No, 4), and in 2 patients a moderate de- 
gree of free acidity returned 2 years and 1 year after 
operation (Nos. 2 and 44). In another patient the 
acidity of the residual contents ot the stomach (see 
above) was increased considerably 8 monti s attei 
operation, while the response to histamine remained 
low. This is important, because residual acidity prob- 
ably is closely related to night secretion, which has 
been reported to be high in patients with duodenal 
ulcer (see above). It is of interest therefore, that 
high acidity of residual contents returned 8 months 
after operation, and that considerable free acidity fol- 
lowing histamine stimulation was found 1 and 2 yeais 
after operation. 

BLOOD PICTURE 

In the following discussion blood findings aie con- 
sidered satisfactory when the red blood count was 
above 4,000,000 and hemoglobin above 70%; below 
these marks the patient is designated anemic. Of 28 
patients observed before, and later than 0 months 
after operation, 0 had distinct anemia after opeiation. 
(Nos. 15, 18, 28, 30,' 31 and 41). Three showed no 
iderable change of their red cell coupt and hemo- 


globin, 12 had definite improvement of one or both, 
and in 9 a decrease of red cell count and hemoglobin 
or both took place, but no anemia occurred. It is diffi- 
cult to evaluate these findings, because we are not 
certain whether all of the patients conscientiously took 
the iron compounds given to them. No case of per- 
nicious anemia was found. No eosinophilia occurred 
in this group as one might expect if the theory of 
vagotonia and resultant frequent eosinophilia were 
true. In a number of patients the monocyte count 
seemed somewhat high and in a number of patients 
the lymphocyte count changed after operation, in most 
cases showing an increase. But these changes seem 
to be too small to invite speculation. 

CLINICAL END RESULTS 
As “Clinical end results” the opinion of the Inter- 
nist is presented, with due consideration of the opinion 
of the patients. In the majority of the cases the 
opinions of physician and patient are in accord, but in 
a few, in which distinct psychoneurotic traits were 
apparent, and in which complaints of the patient 
seemed to be without reasonable basis only the opinion 
of the physician is given. “Satisfactory” means no 
complaints and ability to work; “unsatisfactory” de- 
notes complaints and inability to work; occasional 
epigastric distress (in No. 9) denotes unquestionable 
improvement from a previous state of more or less 
constant epigastric distress; yet the treating Inter- 


Atresia of the Pylorus 


By 

RICHARD J. BENNETT, Jr., M.D., M.S * 

EDMONTON, ALBERTA. CANADA 


J T has been computed from statistics that atresia in 
any portion of the gastro-intestinal tract occurs 
about once in every ten thousand births (1). Such 
anomalies, according to DeLee, occur frequently in 
cases of hydramnios. The case of atresia which I am 
reporting is one in which there was a definite gap in 
the continuity of the lumen of the pylorus. 

CASE REPORT 

History. A female baby, weighing seven pounds and 
three ounces was delivered after a twenty-four hour labor. 
Three hundred ounces of amniotic fluid were measured. 
The child took its feedings well but always vomited within 
an bom The stools during the first four days after de- 
livery consisted of a small amount of meconium. 

Examination. There was marked distention of the ab- 
domen. No pyloric tumor could be palpated. A rectal ex- 
amination revealed no abnormalities. The child, having 
lost twenty-four ounces in weight, was examined under 
the fluormcope. The stomach nearly filled the entire ab- 
domen. Barium was introduced into the stomach by means 
of a catheter and examination fluoroscopically gave 



Fig. 1. Pyloroduodenal junction showing atresia of 
pylorus. Hematox.vlin-eosin stain; x6. 


further evidence of a markedly dilated stomach. Ap- 
parently no gas or barium passed into tbe duodenum. A 
barium enema revealed no abnormalities. A diagnosis was 
made of hypertrophic pyloric stenosis. 

Treatment. The usual anti-spasmodic medical measures 
having been of no avail, it was deemed advisable to relieve 
tbe condition by surgical means. Using local Vb CT novo- 
cain, a 3 cm. upper right rectus incision was made through 

♦Attendinp Surpcon. Itoynl Alexandra Hospital. 
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the abdominal wall. The stomach was four times normal 
size with a definite l\i cm. tumor at the pylorus beyond 
which there was a marked reduction in the diameter of 
the small intestine. The large bowel was not entirely col- 
lapsed. It was thought best to do a Rammstedt type ot 
pyloroplasty. A 1 cm. longitudinal incision was made over 
the central portion of the pyloric tumor the incision being 
carried through the serous and muscular layers until tbe 
mucosa bulged well. A small piece of gastrohepatic omen- 
turn was sutured to the inferior border of the pylorus so 
that the bulging mucous membrane was covered. The 
operation being finished, 30 c.c. of warm normal saline 
solution were poured into the abdominal cavity and (he 
abdomen was closed without drainage. 

Following operation, fluids given by mouth were not re- 
tained. The general condition at this time was critical 
and the baby expired thirty-six hours after operation. 

Autopsy. There were no significant findings except 
those present in the gastro-intestinal tract. The esopha- 
gus xvas dilated to' a diameter of I cm. Examination of 
the abdomen revealed an enormously dilated stomach with 
an enlarged and firm pylorus. Incision of the RammstcJt 
type of operation was present on the anterior aspect ot 
the pylorus and was found to be satisfactory. A probe 
could not be passed from tlie pylorus to the stomach or 
vice versa. The small intestine was collapsed. The cecum 
was enlarged and contained some barium. The large 
bowel showed nothing of note. 

microscopic. Serial longitudinal sections studied micro- 
scopically revealed a 1 mm. lack of continuity in the lumen 
of the pylorus, 5Vz mm. proximal to the pyloroduodenal 
junction. There was no evidence of epithelial-lined lumen 
joining proximal and distal pylorus. 


DISCUSSION 

For congenital atresia of the pylorus and the first 
portion of the duodenum, I would suggest that a long 
pliable wire within a catheter be passed down the 
esophagus into the stomach with the abdomen open. 
Once in the stomach, the pliable wire could be pushed 
a short distance beyond , the catheter and placed 
against the offending septum. The proximal end of 
the wire would then be fitted into the usual handle 
the electro-surgical unit, the power being turned on 
and off as desired. The catheter protected wire could 
be manipulated through the stomach wall by means o 
the right hand and the left hand could palpate t c 
anomalous part to estimate when a suitable sized open 
ing had been completed. In a very* short operating 
time, an intra-intestinal method of producing gasffo 
intestinal continuity could thus be performed avoiding 
peritonitis which is so often fatal in the newborn. 
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ally as Editor of the American Journal of Digestive Dis- 
eases and Nutrition. His untimely passing leaves a void 
that will be difficult to fill. 

Frank C. Yeomans, New York City. 

It was with deepest regret that I learned of the death 
of Doctor Smithies. I know' none of us can replace the 
tremendous energizing stimulus and intelligence he ex- 
erted over the activities of the medical profession, especi- 
ally our gastro-enterological group and the Journal. 

A. H. Aaron, Buffalo, N. Y. 

I was shocked to learn of the untimely death of Doctor 
Smithies. I have known him for years as a courageous 
and indomitable fighter for those principles he regarded- 
as right. Although never anxious for indiscriminate 
friendships, Frank Smithies had an unusual capacity for 
personal loyalty. , 

Curtice Rosser, Dallas, Texas. 

Genial, brilliant and forceful Frank Smithies has been 
one of the outstanding figures in American gastro-enter- 
ology for the past two or three decades. He, perhaps, has 
done more to advance the scientific study of gastro-en- 
terology than any of our confreres. His contributions to 
the literature on gastro-enterology have been valuable and 
stimulating to others of us engaged in the study and treat- 
ment of abdominal diseases. Perhaps the crowning piece 
of constructive work in Frank Smithies’ career was his 
cooperation in the upbuilding of a high class journal de- 
voted entirely to digestive diseases and nutrition. This 
publication will be continued and will receive the hearty 
support of every man interested in internal diseases. 

Seale Harris, Birmingham, Alabama. 

I was shocked to hear the news of the death of Doctor 
Smithies. He was one of the most dynamic and energetic 
men of my acquaintance. His passing is a loss of the 
first magnitude to the cause of scientific gastro-enterology 
in America. All of us who knew him marvelled at the 
amount of productive work he has been able to turn out . 
year after year. He was always a courageous leader, a 
sincere critic and an accomplished clinician. His editorial 
work on the American Journal of Digestive Diseases and 
Nutrition was his last major accomplishment and it will 
continue to be a monument to his memory and an evidence 
of his ability. 

H. L. Bockus, Philadelphia, Pa. 

I was closely associated with Doctor Smithies in gastro- 
enterologic work here in the Mayo Clinic a number of 
years ago. He always impressed me with his great native 
ability, industry, enthusiasm and studiousness. In addi- 
tion to his scientific qualifications and achievements, his 
interests were wide. He was a model husband and a 
devoted father, and his genial personality endeared him 
to his friends. He was a prolific writer and his achieve- 
ments in the field of science were enviable. These ac- 
complishments, in addition to the fact that he was one 
of the founders of the American College of Physicians, 
and Editor of the American Journal of Digestive Diseases 
and Nutrition, which he also helped to found, should as- 
sure him a permanent place in American Medicine. 

Geo. B. Eusterma n, Rochester, Minn. 

I was indeed shocked and grieved to hear of the death 
of Doctor Smithies. My contact with him dated back to 
1917 when I was at the University of Illinois, College of 
Medicine. There, both as a student and a member of the 
faculty, I came in rather intimate contact with Dr. Smith- 
ies. In our class, at least, he was considered one of the 
finest teachers of medicine we had and we all looked for- 
ward to his classes and particularly to his clinics. He 
always treated his students as colleagues and I never saw 
him show anything but the kindest interest in their wel- 
fare. His lectures were beautifully organized and he made 
a profound impression on his students. To those of us 


who knew' him personally his loss is great, and we will re- 
member him with affection. 

T. B. Magath, Rochester, Minn. 

The entire medical profession, and particularly those of 
us who have known him intimately and followed his work 
in recent years, grieves at the sudden and untimely death 
of Dr. Frank Smithies. He represents one of the figures 
making for real progress in medicine. His boundless 
energy and wealth of ideas stimulated many of his co- 
workers, professional friends and enemies, to continued 
improvement of methods used in professional practice 
and new' fact finding. Frank Smithies had a personality 
which stimulated all who came in contact with it. He was 
instrumental in starting many medical advances which 
■will Jive as monuments. Perhaps some of the most out- 
standing were his activity in the inaugurating of the 
American College of Physicians and his editorial activi- 
ties for the American Journal of Digestive Diseases and 
Nutrition. We shall all suffer by his departure. 

J. A. Bargen, Rochester, Minn. 

I have been closely connected with the founding and 
subsequent development of the American College of Physi- 
cians as Regent, Governor and Secretary-General, and 
during a good part of that extended period I was in con- 
stant contact with Dr. Smithies. Those of us who had the 
good fortune to be in touch with College affairs at that 
time know' full well that it was he, almost single handed, 
w'ho saved it from disaster and set it upon the road to a 
highly successful and useful career. 

Dr. Smithies for several years devoted more of his time, 
each day, to College affairs than to his private practice. 
More than this he spent for the College generously of his 
own money, at a time v'hen the finances were in a pre- 
carious state. Of these personal expenditures he kept no 
account and for them he was never reimbursed. 

Second only to his immediate family w>as the American 
College of Physicians, his chief concern in his daily life. 
The American College of Physicians ow'es Frank Smithies 
an everlasting debt of gratitude. 

Wm. Gerry Morgan, Washington, D. C. 

I have learned with profound sorrow of the death of 
Dr. Frank Smithies, an indefatigable worker, an out- 
standing clinician, a discriminating specialist, a voracious 
reader, a prolific -writer, an efficient editor, a loyal friend, 
w'ho will be sorely missed in the various fields of activities 
by the many with whom he came in contact. His death 
represents a severe loss to the profession which he 
adorned. 

Irvin Abell, Louisville, Ivy. 

While I knew that Dr. Smithies had not been well for 
some time, I wms terribly shocked to hear of his sudden 
passing away. Needless to say, 1 do not have to tell you 
what a tremendous loss our Association suffers and how 
grieved his very many friends both in the Association and 
at large will be on learning of his death. He was cer- 
tainly a splendid fellow and always very frank. I had 
become very fond of him and admired him more ar.d more 
for his tireless energy and enthusiasm under the load of 
the physical handicap that he bore so well. 

Russell S. Boles, Philadelphia, Pa. 

I was indeed shocked to learn of Dr. Smithies’ death, 
because the last time I saw him he was so perfectly well, 
and it seems impossible that he is dead. The Journal of 
Digestive Diseases and Nutrition will undoubtedly suffer 
a great deal by his loss. I have known Dr. Smithies for 
the past twenty years, first learning to know him while I 
W'as an extern at the Augustana Hospital in Chicago. I 
have never known a man who deserves more credit to 
have accomplished the things he has in spite of his in- 
firmity. He was strictly honest, thoroughly reliable, and 
a great friend of the young man. Even as a young extern 
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Dr. Frank Smithies passed away Tuesday morning, 
February 0, 1037, following a cerebral hemorrhage. 

Ho was born in Elltmd, England, December 21, 18R0, 
and came (o the United States when a very young child 
and had his elementary school education in Philadelphia 
and Ohieatp>. He was a graduate of the Calumet High 
School of Chicago and studied medicine at the University 
of Michigan from which school he was graduated in 1001. 
Following this he went abroad and studied at the Univer- 
sity of Rerlin and Guy's Hospital, London. 

After returnintr to this country ho taught at the Rush 
Medical Col] ope. 1901-05, and then at the University of 
Michipan. 1200-10. He then went to Mayo Clinie, Roches- 
ter. Minn., where he worked in the Department of Gnstro- 
entcrolopy from 1911-14. After this lie returned to Chi- 
capo where he practiced Diagnostic Medicine with especial 
reference to Diseases of the Dipestivc System. From 1915- 
25 he was professor of medicine at the University of Illi- 
nois. He was Attondinp Physician, Henrotin Hospital 
since 1021; Chief of Clinic in Dipestivc Diseases, Munici- 
pal Tuberculosis Sanitarium, Chicnpo. 1027-20; Consult- 
inp Physician of the C, M. and 5t- P. R. R. 

He made many contributions to the medical literature. 
His papers numbered well over one hundred, inrludinp his 
book on Cancer of the Stomach, published in 1010. He 
was Editor-in-chief of the American .lournnl of Dipestivc 
D Lenses ami Nutrition and Associate E<iitor of the Amer- 
ican Journal of Syphilis fSt. Louis), Annals of Internal 
Medicine (Lancaster), and American Journal of Tropical 
Medicine (Baltimore). 

He was past president of the followinp societies; Amer- 
ican Collepe of Physicians, 1927-2R; American Gastro- 
Enterolopieal Association. 1929-30; American Society of 
Tropical Medicine, 1931-32; American Therapeutic So- 
ciety, 1932-35. 

Ilis hobbies were readme and fishing. Ho collected 
many rare books and wn« particularly interested in books 
on arctic explorations, of which he had an unusually larpe 
collection. 

In 1917 he was made a fellow of the American Collepe 
of Physicians, and elected a member of the council of the 
Collepe, and later created one of the four Mrmtcr«. 

Dr. Smithies did not seel: honors, they came to him in 
recopnition of his scientific attainments. He had been for 
many years a very active member of the American Gastro- 
Enterolopical Association brinpinp to its meetings many 
excellent papers always prosentinp clear cut, unequivocal 
statements which amplified and illuminated the subject. 
He was n past president of this association. 

He understood so well people and motives, which, with 
his dynamic personality, aided him preatlv in the practice 
of medicine and medical orpanization. His dilipencc and 
vision were a preat influence in eslnblishinp the American 
Collepe of Physicians on a permanent foundation. 

Our Editor-in-chief, Frank Smithies, now bclonps to the 
past, and as time poos on we will more truly know his 
distinctly journalistic qualities and his masterful knnwl- 
edpe of gastm-enterology. The latter was encyclopedic in 
scope and pave to our journal at once a preemminenee in 
its sphere. 

Clement R. Jones, Pittsburph, Pa. 

In the death of Dr. Frank Smithies, the medical profes- 
sion has suffered an unusual loss. As teacher and writer 
his ability was outstanding. His tcachinp of pastro-enter- 
olopy was characterized by n vigorous and original ap- 
proach to old problems, by clear, masterful thinking, and 
by lucid expression. These native qualities were mnde still 
more effective by a colorful personality. As a speaker 


before various national and state medical societies, his 
services were ever in demand, deeply appreciated, and 
cheerfully given. A keen, critical sense was one of his 
outstanding attainments; and he exerted a most stimula- 
ting influence upon younger medical men. As Co-Founder 
and Editor-in-chief of the American Journal of Digestive 
Diseases and Nutrition, he has made a lasting contribu- 
tion. Truly, he was one of the outstanding medical figures 
of this generation. 

John G. Mnlcer, Detroit, Michigan. 

In the death of Frank Smithies the medical profession 
as a whole, and especially those devoted to intensive study 
of digestive problems, have lost a wise adviser and an 
acknowledged lender. His contributions hnve been many 
ami varied in the field of diseases of the stomach and in- 
testine, white his indomitable courage and indefatigable 
energy unquestionably have been of inestimable value to 
his many students, medical friends and patients. His loss 
is a very real one and will be deeply felt by everyone who 
has come in contact with him personally or who has been 
helped by lfis work and character. 

Thomas R. Brown, Baltimore, Md. 

The untimely demise of Frank Smithies robs science of 
a scholar of international stature, deprives mankind of a 
noted benefactor, mid afflicts bis friends with an irrepar- 
able loss. 

It was a privilege lo have studied under him at the 
University of Michigan, and a still greater privilege to 
have been an intimate friend for over thirty years. Friend- 
ship for Frank Smithies had a deep-seated foundation of 
admiration for bis intellectual achievements. The list of 
his literary contributions to medical science, beginning in 
1901. has been extensive. He was a leading authority on 
pastro-intostinal diseases, and his share in the nllovintion 
of human misery shall never be accurately gauged. His 
tremendous intellectual activity, simultaneous with the 
exacting duties of a large practice, was the more astound- 
ing in that for many years he has been severely handi- 
capped by infirmity and constant sulTerinp. Even while 
ill, he was ever busy, carrying on many times on nothing 
hut sheer courage. As a friend he was gold thrice refined. 
His loyalty, thoughtfulness, devotedness, tenderness were 
the flowerings of a fine spirit. A tribute of love and ad- 
miration to Frank Smithies is inadequate without mention 
of thr lovely wife who for twenty-eight years helped and 
inspired him. To her and his lovely children we bring our 
sympathy and affection. May the esteem and love paid 
(heir husband and father by countless friends and patients 
help to solnre their grief and soften the pain of his ab- 
sence. Dr. Frank Smithies will live as long ns friendship 
and gratitude blossom on this earth. 

Thomas M. Joyce, Portland, Oregon. 

In all my relations with him I was deeply impressed 
with his sincerity, his intellectual integrity and sound, 
well balanced judgement. Though chiefly concerned in the 
cultivation and development of his specialty — Gnstro-en- 
torology — lie had a broad, panoramic view of medicine as 
attested by his early contributions and researches on goitre 
ami in other fields. His enthusiasm and inexhaustible 
energy gave him a great capacity for productive labora- 
tory and clinical research which found literary expression 
in the constant stream of publications that issued from 
his fertile pen, and in the numerous addresses and lectures 
which he delivered ns a teacher and authority in his 
special field, much in demand all over the country. His 
bibliography will suffice to attest to his scholarship, to his 
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industry and to his devotion to the specialty which he so 
materially advanced and helped to elevate by his example 
and spirited leadership. 

Rudolph Matas, New Orleans, La. 

Medical science has met with a great loss in the passing 
away of Dr. Smithies and we who knew him personally 
are filled with sorrow. 

Chevalier Jackson, Philadelphia, Pa. 

The sudden death of Frank Smithies proved a tremen- 
dous shock to his French Colleagues, for we did not know 
of his illness, so unfailing had been his literary and 
scientific activities during the past months. Devotion of 
mind and heart to scientific advancement, industry, intel- 
lectual probity, executive power, yearning for scientific 
truth; his efforts to promote a better entente cordmlc 
among physicians of all nations, and particularly between 
Americans and Frenchmen — these qualities and activities 
mark him out, in my opinion, as a truly great American 
physician. 

As a student in 1921, and during subsequent clinical 
tours of England, France and Germany, Smithies’ works 
on cancer, ulcer and nutrition are among the accepted 
things our masters quoted and desired us to translate. As 
secretary to Major-General Gouachon, and while on a tour 
of Hospital Investigation, I was thrown with Frank 
Smithies daily during a week or more in Chicago, and had 
the opportunity of gaining his ideas on medical inter- 
changes with Europe. These ideas proved of value when 
I returned to France. His work as American representa- 
tive of the “Association for Developing Medical Relations 
between American and French Physicians,” has already 
borne excellent fruit. He saw the desirability of a closer 
relationship between the English and French medical in- 
stitutions in Montreal. IVe in Quebec Province salute the 
Departed as a great man, who understood our problems 
and will always remember his brilliance, his sense of 
humor and his excellent judgment. 

Jean LeSage, Montreal, Canada. 

Frank Smithies possessed a dynamic personality; he 
could never be neutral; nor could he be indifferent; he 
carried his sovereignty beneath his own hat; his was a 
virile personality. It is interesting to note that his en- 
thusiasms were always of a constructive trend; his ambi- 
tion was to build; he spent his energy in constructive 
activities; he thrived in an atmosphere of flux, but always 
creative; he revealed in growth, whether orderly or 
riotous. Essentially an extrovert, yet he was of studious 
habit; an accomplished salesman, yet, withal of scientific 
bent; conscious of the power of propaganda, yet he 
worshipped in the Temple of Fact; a strange mixture of 
the pedantic and pragmatic. His most outstanding work, 
aside from making his mind a well-stocked granary, was 
the American College of Physicians. That organization 
is peculiarly the result of his labor; he kept it alive in 
spite of criticism and opposition that was, in essence, per- 
sonal; he nursed it as a fledgling through the period of 
the World War; while it did not remarkably grow numeri- 
cally under his guidance, it did acquire a hardihood that 
defied the ailments of childhood and permitted it to 
achieve maturity under the guidance of Stengel. As one 
who revolted under his leadership it affords an undisguised 
satisfaction to accord, thus, -to Frank Smithies the credit 
for making an organization place for internal medicine. 
A brave heart, an unflinching spirit, an able leader and a 
great physician is gone. He had little peace in life; may 
he have it in abundance in death. 

Virgil E. Simpson, Louisville, Ky. 

It is with a sense of personal loss as well as of a dis- 
tinct loss to Dr. Frank Smithies’ many and varied inter- 
ests in medicine that I learn of his death. 

I came to know Dr. Smithies through several avenues.. 
He was one of the profession’s indefatigable workers, a 


man of great energy and ambition, an organizer of w-y, 
interests, a leader in progressive and aggressive medicine 
a physician of forward vision and keen ability. His death 
will be felt beyond the immediate interests of our Journal 
His energy will not be commonly found among us. 

Kenneth M. Lynch, Charleston, S. C. ■ 

To me one of the most characteristic traits of Dr. 
Smithies was his intense, and still lovable, loyalty to those 
whom he looked upon as his friends. An absence of years 
made no difference with him. One picked up the thread 
of his relationship with Dr. Smithies where it had been 
interrupted as though it had never been severed at all, 
without any feeling on either’s part of change incident to 
time and absence. Such a trait is horn in a man; it can 
neither be developed nor submerged. And fortunate is he 
who possesses it, for it compels in return spontaneous 
loyalty on the part of others. -In so intense, so pioneering 
a life, as Dr. Smithies lived, it doubtless smoothed out 
many trials and adversities that necessarily came to him. 
In his passing he has left his imprint on American Medi- 
cine to a degree a few only have equaled. 

Noble Wiley Jones, Portland, Oregon. 

The passing of Frank Smithies has left a gaping void 
in American medicine. The loss that scores of patients of 
his have sustained is small by comparison to that which 
we have sustained. He was the inspirational genius of 
“our Journal.”- It was only through his dynamic leader- 
ship that the unity of effort was achieved. His was the 
gift of inspiring the individual to greater efforts and of 
molding groups of soloists into an harmonious ensemble. 

The Leader is gone but that indominatable spirit will 
always remain with us and we will fulfill our obligation 
to the great purposes of his life — and carry on. 

Martin G. Vorhaus, New York, N. Y. 

American Medicine has sustained a distinct loss in the 
passing of Frank Smithies. An enthusiastic, unbiased in- 
vestigator, a thorough, kindly teacher, a clinician of the 
first rank, his publications wore known and quoted 
througout the world of medicine, his methods of diagnosis 
and treatment were recommended in leading .text-books. 
As co-founder and Editor-in-chief of the American Journal 
of Digestive Diseases and Nutrition he made a monument 
for himself which, with the impetus given by his three 
years of indefatigable labor, should remain a permanent 
memorial. Organized medicine long since recognized the 
worth of this remarkable man and heaped upon him, in 
his all-too-brief career, honors which but few great men 
have attained in a much longer lifetime. He enjoyed a 
full life, worshiped by his family, loved by his many 
friends, and his passing leaves a void which will be diffi- 
cult to fill. v 

A. R. Andresen, Brooklyn, N. x- 

The name of Dr.' Frank Smithies was known vhoreicr 
scientific medicine was practiced. Dr. Smithies, through- 
out his lifetime, was a devout and indefatigable worker 
for medical progress. His deep interest in the 
intestinal phase of medicine has been responsible direct ) 
or indirectly for many advancements in this field of war- 
A measuring stick of the scope of Dr. Smithies’ interes s, 
his versatility, and his achievements may be seen in his 
work as Editor-in-chief of the American Journal of Dipes- 
tive Diseases and Nutrition. A personal friend, a frien 
of medicine, and an outstanding figure in the medical pro 
fession has been removed by the death of Dr. Smithies. 

Francis D. Murphy, Milwaukee, Viis- 

Dr. Frank Smithies always impressed me as an out- 
standing forceful personality in the medical world. is 
numerous and valuable contributions to the literature were 
lucid and logical and were supported by a wealth o 
clinical experience. He demonstrated his genius as a lea cr 
and organizer in several medical associations and especi 
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Life passes, we go, others come and fill the ranks. The 
filling of the ranks, however, is not a mere automatic, 
mechanical procedure. There are foot-prints left behind 
which are often inerasable and which point the way to the 
newcomers. It is these footprints which lead to a certain 
goal; this is ail that we can leave behind, footprints point- 
ing the way. In the case of Dr. Smithies, our beloved 
friend, there were left clear footprints indeed. His in- 
exhaustible energy, his jovial nature, his inspiration to 
others are the things which will always stand out in the 
minds of those of us who had the privilege to know him. 
Hay his foot-steps ever stand out and remind us to follow 
the way which he all through his energetic life has pointed 
out. 

Henry J. John, Cleveland, Ohio. 

The shock occasioned by Dr. Smithies sudden passing is 
too great for us to properly evaluate his contribution to 
medicine. 

As a young man, he said, “You fellows can play golf 
and have other hobbies, but mine is writing.” 

His mind was essentially creative in character. He sat 
at his desk and planned the organization of the American 
College of Physicians and carried it through almost single 
handed. Our Journal is in no small part a creation of his 
genius, and we link its success with his untiring energy 
and enthusiasm. It is a fitting monument to his memory. 

Horace W. Soper, St. Louis, Ho. 

In the death of Frank Smithies, Gastro-enterology has 
lost one of its valuable and enthusiastic disciples. He was 
a clinician who thoroughly understood the fundamental 
scienee of his arc. His letters and words of encourage- 
ment have stimulated numerous young investigators in the 
science of digestion. He worked unceasingly for the ad- 
vancement of his specialty in our country. He supported 
and originated many worthwhile efforts to promulgate the 
better fortunes of his chosen field, with the advancement 
of which his name is inextricably interwoven. To him the 
laurels of accomplishment are due and those who know 
his good works mourn his passing. 

A. C. Ivy, Chicago, 111. 


I knew our late lamented Dr. Frank Smithies for many 
years, and held him in affectionate regard. 

His alert mind and keen intellect were always felt and 


appreciated. He had an outstanding capacity for work 
and statistical classification. His writings were trenchant, 
and full of snap and vigor. 

As a man, he displayed a charming personality and a 
most entertaining contact. As a physician, he showed deep 
knowledge of human nature and of disease. His mind 
covered with celerity the many angles of clinical studies 
of the sick. He showed wisdom and resourcefulness in 
diagnosis and therapy. As a companion, he was witty, 
affable, and humorous. As a friend, he was affectionate, 
helpful and unselfish. 

He will be greatly missed by members of the medical 
profession, and his memory "will have a lasting place 
among them, 

Allen A. Jones, Buffalo, N. ^f. 


to his special interest in gastro-enterology, as a sub-divi- 
sion of internal medicine, Dr. Smithies climbed well up the 
ladder and would have gone even further had his Kismet 
allowed him larger opportunities to develop his natural 
skill in clinical research. 

I keenly recall my first impression of the man some 
twenty-five years ago when he rose as a floor diseussor of 
a symposium on some gastro-intestinal topic at a meeting 
- of The American Medical Association. The principal 
speakers were then men of national reputation and Smith- 
ies was relatively unknown. Always an able speaker on 
his feet, and on this occasion reinforced by data of several 
hundred eases of the topic under discussion, his remarks 
were direct and to the point and created disquietude on 
the part of the symposium principals in their efforts to 
suitable reply. On returning to his chair — next to mine — 
he handed me the ledger containing the data set down in 
his meticulously careful way — the data running into 
several hundred thousand items which he had abstracted 
and condensed to a ten minute time limit. This was my 
first impression of Frank Smithies and it gave a signifi- 
cant insight into the painstaking detail-collecting metier 
that was characteristic of him. 

He was literally an indefatigable worker and I believe 
an honest searcher after the medical truth. I imagine 
that this may explain his penchant as a “debunker.” 
Smithies had faults — who has not — that created misunder- 
standing and made his critics race to counter attack. In 
some respects he was intolerant of the views of others but 
tempered by a proper and wholesome intolerance of slop- 
pily done investigative work by which the investigator 
arrived at premature or unsound conclusions. 

Dr. Smithies’ personal contributions to medicine, and to 
gastro-intestinal medicine in particular were too numerous 
to mention — most of them were timely as regards topics 
of the period, some could be appraised as ahead of his day 
and a few were so brilliant in their conception that they 
may prove to be contributions of lasting value to medicine. 
Among the most interesting were his views regarding the 
etiology and the life history of peptic ulcer, a subject 
which was always one of his “pets.” 

As an organizer and executive leader he was most able. 
The record of his career as set out in the editorial by Dr. 
Clement R. Jones amply attests this ability. His leader- 
ship — together with others — in rescuing the American 
College of Physicians when it was sinking into merited 
oblivion and helping to build it up to its greatly improved 
present position and a secure future, will remain as a 
monument to his having lived. Likewise, his efforts re- 
garding the welfare and progress of the American Gastro- 
Enterological Association and particularly his Editorship 
of the American Journal of Digestive Diseases and Nutri- 
tion, under handicaps physically and economically that 
would have appalled a less courageous man, can be counted 
as real achievements. 

He was the kind of man who could look adversity in the 
face and keep on smiling and it can truly be said that he 
died with his boots on. Such men are not easily missed 
or their places readily filled. 

B. B. Vincent Lyon, Philadelphia, Pa. 


It has been my privilege to have known Frank Smithies 
for a quarter of a century, at first merely as a colleague 
and subsequently as a greatly esteemed friend. I find 
myself — like many others — mourning his death in a very 
personal sense. Smithies possessed a strong personality, 
a determined will and a tireless energy that was all the 
more remarkable because of physical handicaps. As is 
common to many strong characters Smithies made some 
enemies and his convictions sired many critics. I have 
come to realize, as the years have passed, that most of Ins 
critics were over-captious and some of his enemies were 
far lesser men— even as I— if they ultimately failed lo 
find the amazing good in the man they one time disliked. 

As a well rounded clinician and particularly m regard 


In the passing of Dr. Frank Smithies the profession 
has lost an unusually able clinician and the community is 
deprived of a man of many parts, a skilled administrator 
and organizer, and this Journal has lost the distinctive 
genius of a devoted Editor-in-Chief. 

Dr. Smithies will be missed by very many friends for 
he had a genius of attracting to himself loyal and devoted 
adherants to whatever, cause he was interested in. 

C. T. Martin, Montreal, Can. 

Doctor Frank Smithies was one of the pioneers in this 
country in developing an interest in tropical medicine and 
human parasitology. At a time when few practitioners 
of medicine were familiar with parasitic diseases, Doctor 
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I felt that I could always approach Dr. Smithies at any 
time for his counsel. His ability to study carefully and 
evaluate a particular case was surpassed by none, and in 
the treatment of a case he was always careful to see that 
the younger men with him got to examine a patient and 
profit by his experience. 

Alton Ochsner, New Orleans, La. 

It was with great surprise and sorrow that I noted the 
passing of Dr. Frank Smithies on February 9, 1937. I 
have been personally acquainted with Dr. Smithies for 
many years and always regarded him as one of my best 
friends. During this time, Dr. Smithies has been one of 
the foremost clinicians in the United States and con- 
tributed much to our knowledge of clinical medicine. It 
is with a sense of distinct personal loss that I am writing 
this, for, through all the years, our association was most 
pleasant. Aside from his professional standing and ability, 
Dr. Smithies’ kind heart endeared him to all of his as- 
sociates and friends. 

Charles F. Craig, New Orleans, La. 

Frank Smithies stood for energy, enterprise and hard 
work. At the meetings of the American Gastro-Enterolo- 
gical Association we looked to him for keen and critical 
discussion of any paper, and, at times, with his “satirical 
diatribes,” as Dr. Pilcher called them, and his profound 
knowledge of the subject, he tread heavily on the toes of 
some of the contributors. But he wanted the truth brought 
out and his criticisms were not personal. In the reorgani- 
zation of this Association he was an important instru- 
ment. During my presidency he was secretary, and though 
confined to the hospital with a long siege of illness, carried 
on the needed activities and arranged a program of a 
quality that up to that time had not been approached. His 
artistic sense showed in his hobby for old ship models. As 
Editor of the Journal he consulted all of us on the Edi- 
torial Board, and repeatedly sought advice and sugges- 
tions from one or the other. 

Walter A. Bastedo, Now York City. 

The passing of Doctor Frank Smithies is a tremendous 
loss to American medicine. The public has lost one of the 
leading physicians in this country, and the profession has 
lost a dynamic personality, a powerful leader and a great 
teacher. 

E. Perry McCullagh, Cleveland, Ohio. 

It is with a feeling of personal loss that I learn of the 
death of Dr. Frank Smithies. An acquaintance which 
began thirty years ago when Dr. Smithies and I were both 
■living in Ann Arbor has become more intimate within the 
last few years, since the organization of the American 
Journal of Digestive Diseases and Nutrition, and has en- 
abled me to see and admire the surprising energy which 
Dr. Smithies has put into all of his medical work. That 
others have been impressed by his ability and by this same 
driving energy is amply demonstrated in the honors which 
have come to him which have included the Presidency of 
the American Therapeutic Society, of The American So- 
ciety of Tropical Medicine, of The American College of 
Physicians, The American Gastro-enterologica] Associa- 
tion, assignments of honor as well as responsibility on the 
Scientific Assembly of the American Medical Association, 
and the Ribbon of the Legion of Honor of France. Gastro- 
enterology, and medicine as a whole, have lost a man of 
achievement. 

Warren T. Vaughan, Richmond, Virginia. 

America has indeed lost one of its distinguished physi- 
cians and experimental medicine one of its most enthusi- 
astic advocates. Dr. Smithies had many admirable quali- 
ties but in my estimation one of the most outstanding was 
his unfailing interest in and courtesy toward young men 
who showed promise of research ability. He was always 
interested in people who did things and as his whole life 


was one of accomplishment he indeed served as an inn,;,, 
tion to those who are trying to do worth while things. 

Edward J. Van Liere, -Morgantown, IV. Va 

Ever since my association with the American Journal of 
Digestive Diseases and Nutrition, I have been impressed 
by Dr. Smithies’ high sense of duty to his position as 
Editor. He was most energetic in fulfilling his duties as • 
Editor-in-chief and in my correspondence with him; his 
frankness and earnestness made a great impression. ’ 

Howard F. Root, Boston, Hass. 

It was with the ' utmost sorrow that I learned of the 
sudden death of Frank Smithies. From the time of i nv 
first acquaintance with him at the University of Michigan, 
his life, struggles and accomplishments have always been 
an incentive to more appreciation and effort on my part. 
We shall miss his judgment at our councils, his construe- 
tive criticisms, his cordiality and his virile will to 
progress. I wish there could be more like him to whom 
we might look for advice and stimulation in this chaotic 
world in which we live. 

James T. Pilcher, Brooklyn, N. V. 

In the death of Doctor Frank Smithies, American medi- 
cine has lost one of its outstanding personalities. Physi- 
cally handicapped but mentally alert, Doctor Smithies was 
a great organizer, a thoroughly trained internist, an ex- 
cellent writer and a true friend. I am sure that I voice 
the sentiments of all those interested in the advancement 
of knowledge pertaining to the gastro-intestinal tract 
when I say that we have lost a champion who will not be 
easily replaced. 

Porter P. Vinson, Richmond, Va. 

The standing and ability of Dr. Frank Smithies in the 
medical profession are widely known and appreciated and 
his death constitutes an almost irreparable loss not only 
to the clientele whom he served but also to those who have 
long profited by his written communications on medical 
topics. No others, however, ’ will feel his loss so keenly as 
his host of friends who knew and loved his personality. 
Something is gone out of their lives that will not soon be 
replaced. 

William Fitch Cheney, San Francisco. 

Frank Smithies has been one of the leading men in 
digestive diseases for more than a generation. He was 
a tireless worker, a great organizer, and ever since his 
early days at the Mayo Clinic has stimulated and carried 
on an immense amount of valuable clinical research. _ His 
genial personality, native talent, and immense experience 
won him a host of friends all over the country and made 
him a leading consultant in his special field. . This Journal 
owes its steady progress and leading position largely to 
his devotion and tireless efforts as Editor-in-chief. Hi? 
heroic attitude in the face of long disability and finally of 
serious illness has been an inspiration to us all. He will 
long be remembered not only for his scientific skill and 
vast clinical experience, but for his great courage and 
kindness of heart. 

Franklin W. White, Boston, Mass. 

Many years ago when I became a member of the Amer- 
ican Gastro-Enterological Association, I had the goo 
fortune to meet Dr. Frank Smithies. He impressed me as 
a man of high, intellectual attainments, deeply interest? 
in his work. While fearlessly critical he was always fair 
and just. Once you had obtained his support, he was un- 
failing in his interest and loyalty. We all know how de- 
voted he was to his work with the American Journo o 
Digestive Diseases and Nutrition. 

He will be sadly missed ; and will always remain in our 
memory as a distinguished figure among his colleagues. 

Jerome M. Lynch, New York, N. I- 
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reff upon the basis that the small intestine could not 
tolerate and would not accept an acid stronger than 
from 0.1 to 0.15% HCI. While, undoubtedly, regurgi- 
tation of duodenal contents plays probably the most 
important role in the neutralization mechanism, one 
cannot escape proper evaluation of the work of Shay, 
Katz and Schloss (10) who have shown that regurgi- 
tation from the duodenum is even greater when alkalis 
(1-1 H>% NaHCO,) are introduced into the stomach 
than when either weak or strong acids are used. We 
have frequently noticed that the greatest amount of 
regurgitation occurs in patients with achylia gastrica 
during a plain water meal. Furthermore, we have 
been unable to change the color of bromsulphthalein 
with the regurgitated duodenal contents, even in 
the presence of achylia gastrica, although this dye 
changes color at a pH of 7.2. Therefore, it is doubt- 
ful if the duodenal content is sufficiently alkaline to 
markedly lower gastric acidity even in the presence of 
considerable regurgitation. Reference to Figure 2, 
Graph II, reveals an increased neutralizing power in 
the presence of marked pyloric obstruction in both 
cases where duodenal regurgitation is inhibited. Mc- 
Cann (Am. Jour. Physiol, 89:483, 1929) utilizing the 
Mann-Williamson operation which shunts all duodenal 
contents into the terminal ileum and short circuits the 
gastric contents into the upper jejunum, found that 
the neutralizing power of the stomach remained the 
same before and after operation. Since Hill and co- 
workers (Am. Jour. Physiol, 106:381, 1933), using 
isolated pyloric pouches, have shown that the secreted 
mucus is neither sufficient in amount or alkalinity to 
account for the acid reduction, we must give consider- 
able attention to the possibility of resorption or dif- 
fusion of hydrogen ions through the stomach itself or 
that the stomach is actually capable of secreting an 
alkaline juice as advocated by Author. 

That dilution plays some part in the mechanism is 
indicated by adding a coloring matter (sodium salt of 
phenolsulphonphthaiein) to the acid test meal and de- 
tei'mining its concentration in the fractional speci- 


mens by means of a colorimeter. The strength of the 
acid in the meal and fractional samples was determ- 
ined by chemical analysis and not by titration. It was 
found that from 55 to 60 per cent of the reduction was 
due to dilution and 45 to 50 per cent due to neutraliza- 
tion. Both clinical and experimental recent reports 
tend to show that the emptying time of the stomach 
plays very little if any role. 

The work of Elman and McLeod and of Levy in con- 
nection with ulcer and pylorospasm has been con- 
firmed. Since the neutralizing power in the other dis- 
eases studied was within normal variations with the 
exception of liver and gall bladder disease, it would 
appear that its diagnostic value in ulcer is even 
greater and more specific than has been previously- 
emphasized. 

A modified technique has been introduced which is 
less difficult of application by the individual clinician 
who must refer his cases to a laboratory for analysis 
since by this technique both the secretory and neu- 
tralizing curves can be determined at a single sitting. 
Total volumes of the test solutions have been reduced 
which has eliminated discomfort and frequent vomit- 
ing both of which are aggravating factors to accuracy 
of the tests. 

CONCLUSIONS 

1. The clinical value of the neutralizing functional 
test of the stomach in ulcer and pyloric spasm as es- 
tablished by other investigators has been confirmed. 
It apparently is of little or no value in other gastro- 
intestinal and several general diseases investigated in 
this study except the possibility of liver and gall blad- 
der pathology. 

2. By modifying the technique of Elman and Levy 
both the neutralizing and secretory tests can be ac- 
curately performed at one appearance of the patient, 

3. Evidence is submitted suggesting that the re- 
gurgitation of duodenal juices, while undoubtedly the 
main factor, is not the only one in the mechanism of 
neutralization. 
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The Acidity Reduction Test Versus the Fractional Test Meal* 

By 

FRANK L. APPERLY, M.A., M.D., D.Sc. 

RICHMOND, VIRGINIA 

alone. The reasons for this will be discussed later. 

In 1914 Boldyreff (8) first showed that when acid is 
placed in a dog’s stomach the acidity is rapidly re- 
duced. (Fig. 1). This fact was not, so far as I am 
aware, applied to the investigation of the human 
stomach until 1923, when I showed that there was a 
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T HERE is now abundant evidence that the rate at 
which acid in the stomach is diluted and neutral- 
ized is a much clearer indication of gastric function 
in health and in dyspepsia than is the degree of acidity 

*From the Department of Pathology. Medical Called of Virginia. 
Richmond, Virginia. 
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Smithies called attention to their importance and applied 
modern methods of diagnosis and treatment in his practice. 
For many years he took an nctive interest in the American 
Society of Tropical Medicine and was elected president in 
1031. He also contributed generously to the support of 
the Society by special donations. As the finest type of 
gentleman and ns a genial, big-hearted friend Doctor 
Smithies will always have an honored place in the memory 
of his colleagues. 

Henry E. Meleney, Nashville, Tenn. 

The death of Dr. Frank Smithies has removed from 
American gastro-enterology one of the most inspired and 
inspiring figures. The presence of Doctor Smithies at a 
medicn! meeting was always an insurance that there would 
be a complete discussion of all correlated work, Doctor 
Smithies’ knowledge of medical literature being most ex- 
tensive, and also that no unsound doctrine would escape 
keen and complete analysis. 

He was wont to say that his physical handicap gnve him 
greater opportunity and desire to study, and this fact re- 
dounded to the advantage of all who had professional and 
social contact with him. 

The American Journal of Digestive Diseases and Nutri- 
tion, his long cherished dream, is now a most fitting 
memorial to him, and no greater future for the Journal 
can be desired than that the spirit of Doctor Smithies live 
on for many years in its pages. 

Sara M. Jordan, Boston, Mass. 

The great loss sustained in the sudden passing of Dr. 
Frank Smithies will be sorely felt both by clinicians, par- 
ticularly the gastro-enterologists, and by experimental in- 
vestigators. Dr. Smithies’ outlook on medicine was broad; 
he fully realized the important part which the funda- 
mental sciences play in the progress of medicine and he 
kept in permanent touch with them, ns witness the so- 
called "Smithies gastric ulcer diet,” based on physiological 
principles. He himself called this the "physiological rest 
method” (cf. Amcr. Jour. Med. Sci., 153, p. 547, 1917) and 
denounced the method of alkali therapy long before any 
experimental evidence was obtained that alkali stimulates 
gastric secretion. That Dr. Smithies was a "physiologi- 
cally minded’’ clinician was clear from the general edi- 
torial policy pursued by him as Editor-in-chief of the 
American Journal of Digestive Diseases and Nutrition. 
His aim was to combine within one journal all that was 
theoretically or practically important in the field of gastro- 
enterology. Once when submitting to him a purely phy- 
siological article, I expressed the doubt that perhaps such 
an article would be unsuitable for a medical publication. 
He replied as follows (on 3rd Dec., 1934) ; "I, personally, 
and everybody with whom I have talked, appreciate your 
sending original articles to this publication. I know that 
a lot of them could have been printed in other journals but 
then the practitioner probably would not have read them. 
As a sort of slogan for our publication we have adopted 
in our propaganda announcements the phrase ‘The Maga- 
zine Where Investigators And Practitioners Meet.’ This 
slogan expresses exactly what I had in mind when this 
Journal was started. . .” 

Therefore by the death of Dr. Smithies not only is the 
medical profession deprived of one of its most prominent 
members, but the theoretical sciences have lost a friend 
who appreciated their importance and recognized their 
true value in relation to practical medicine. 

B. P. Babkin, Montreal, Canada. 

I met Dr. Frank Smithies for the first time at the Mayo 
Clinic when attending the meeting of the American Col- 
lege of Physicians, in 1922. I took a great liking to this 
perfect gentleman who was then Secretary-General to the 
College, and I admired very much his courtesy. 

I wrote him on several occasions, since 1931 particularly', 
after a trip to Paris, with the purpose of organizing an- 


nual English clinical courses in the French Hospitals, 
which were to be given under the auspices of 1’ “Associa- 
tion pour le Dcveloppemcnt des Relations Medicales entre 
la France et les Pays Amis” (A.D.R.M.) founded by Pro- 
fessor Henry Hartmann, and president ever since by this 
well-known Parisian surgeon. 

On my return to Montreal I thought that Dr. Smithies 
was one of the many American physicians who could tell 
me whether such a similar organization would meet 
general approval in the United States. Dr. Smithies’ 
answer contained such appropriate advices on the matter 
that I sent copies of his letter to Professors H. Hartmann, 
E. Sergent, G. Roussy and some other of my friends mem- 
bers of l’A.D.R.M. in Paris. All eminent medical authori- 
ties of Paris and France got acquainted since with Dr. 
Frank Smithies whom the.v admired for his “Franc parler" 
and generous contribution towards the English clinical 
lectures in Paris. I personally know that Dr. Smithies 
has been constantly in correspondence with his French 
confreres up to his death. 

I had, about that time, founded in Montreal the Cana- 
dian section of 1'A.D.R.M. with the cooperation of Dean 
A. Primrose of Toronto University, C. F. Martin,- Dean cf 
McGill University, Louis do Lotbiniere-IIarwood, Dean of 
1’Universite de Montreal, A Rousseau, Dean of Laval Uni- 
versity', Quebec, and many other colleagues. The follow- 
ing year Dr. Smithies organized the American section of 
l’A.D.R.M. with the collaboration of Drs. James R. Arneill, 
Lewellys F. Barker, Harlow Brooks, George Crile, Maj. 
Gen. Hugh Cumming, A. U. Desjardins, George Dock, 
Reginald Fitz, Maj. Gen. M. W. Ireland, N. TV. Jones, 
W. McICim Marriott, Martin E. Rehfuss, William J. Mayo, 
J. II. Musser, Carl V. Weller and others. 

It was through the requests of Professors H. Hartmann, 
E. Sergent G. Roussy, E. Rist and other members of 
1’A.D.R.M. in Paris, jointly with the French Council in 
Chicago, that la Dcpublique. Franeaisc bestowed on Dr. 
Smithies the decoration of Chevalier do la Legion d’Hon- 
neur. I personally know that he heartly appreciated this 
delicate attention of his Parisian friends and that he was 
proud of the little red ribbon he constantly wore. 

I must say that it was in 1933 that I had the second 
opportunity to meet Dr. Frank Smithies when he came to 
Montreal to ettend the first Canadian session of the Amer- 
ican College of Physicians. I hope every Fellow of the 
College who was present still believes it was a particularly 
interesting meeting, because they had the opportunity to 
see in our City two medical schools: one of McGill Univer- 
sity and the other of 1’Universite de Montreal, having both 
their personality nnd traditions. McGill has always been 
known as a prototype of the English Universities, while 
l’Universite de Montreal takes its own inspiration in its 
French ascendants, the Universities of France. Montreal 
is a living example of the “good entente” existing between 
its citizens of French and English origins. Dr. Smithies 
nnd his colleagues were then interested in both medical 
schools and their respective teaching hospitals where they 
attended clinics during this memorable meeting of the 
College. 

. Dr. Smithies nnd many other Fellows were welcomed in 
the Hotel-Dicu, Notre Dame, Ste-Justine and other French 
speaking hospitals where they delivered special clinics. I 
remember how pleased Dr. Smithies was after meeting 
Prof. Pierre Masson, previously of Strasbourg University, 
France, in his laboratory where he had with him a long 
talk on the pathology of cancer of the stomach. Prof. 
Pierre Masson was also very much interested with Dr. 
Smithies’ remarks on pathology. 

It was through Dr. Smithies together with ' Dean C. F. 
Martin and Prof. J. C. Mcakins of McGill, that the Col- 
lege invited Prof. E. Rist, the well known specialist on 
•tuberculosis, of Paris, to attend this Canadian meeting 
of the College. I am sure all the members of the Amer- 
ican College of Physicians who were then in Montreal 
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remember the great success of Prof. Hist in his clinical 
lectures ut Notre-Dame Hospital and at the general meet- 
ings at the Windsor Hotel, specially on account of his 
clinical science and his perfect knowledge of the English 
language. 

It was my privilege on the same occasion, as President 
of the Canadian section of PA.D.H.M. to entertain at a 
luncheon, at Be Cercie Universitaire, in honor of llr. 
Frank Smithies, President of the American section of 
PA.D.H.M. . and Prof. K. Hist, member and delegate of 
PA.D.H.M. in Paris. Some of the most prominent mem- 
bers of the American College of Physicians and repre- 
sentatives of McGill and i’Universite <le Montreal, ns well 
as the French Consul in Montreal, and two Hon. Ministers 
of the Quebec Government were present. 

The medical profession of the United Stales has suf- 
fered a great loss hy the premature death of one of its 
most representative members. Dr, Smithies’ numerous 
admirers in Paris have. 1 am sure, learned with deep sor- 
row of the sudden departure of their grand American 
friend and colleague. 

Dr. Smithies’ close friends and collaborators will ap- 
preciate his numerous contributions tn medicine and his 
everlasting enthusiasm in the organization of the Amer- 
ican College of Physicians and his work on the * American 
Journal of Digestive Diseases and Nutrition" in which he 
was so kind to associate some of his French Canadian 
friends of Montreal. 

I am very proud to have been called upon to say » few 
words on this remarkable physician who will remain ns a 
living example of an indefatigable worker, an honest man 
and a most devoted friend. It is on the toml> stone of such 
men that one may engrave: “1UC JACF.T V1U PROP US." 

•T. E. Dulie, Chevalier de la 1/gioti d’Honneur, 

Montreal, Canada. 

After I came into this country two and one-lmlf years 
ago, 1 met Doctor Smithies on several occasions, none or 
these meetings lasting less than two hours, and 1 always 
left the room with a strange feeling of surprise and ad- 
miration. I felt his appreciation of “humanistic educa- 
tion’’ (I think this is an adequate translation of the 
German “Humanistische Itildung"), which evidently In- 
had had in largest extent. I felt his ability to follow and 
to appreciate new ideas, t have considered him ns one of 
the most perfect gentlemen I ever met. I nlwnys left him 
not only encouraged, hut enthusiastic, full o; confidence 
in the future of my own ideas, because ho seemed to share 
them. That he was able to show me this confidence, proves 
that he not only wan n gentleman hut that he also was 
full of that natural friendliness which makes the great 
physician, which is inborn ami can never he acquired. How 
will it be possible to replace him ms Editor-in-chief of 
the American Journal of Digestive Diseases am! Nutri- 
tion which was raiseil in two years to the leading periodi- 
cal of its kind in the international scientific world? His 


successor will have a hnvd task; hut we, his collaborators, 
should promise whoever he may he, to support him by all 
means to honor the memory and the work of unforgettable 
Hr. Frank Smithies. 

Rudolf Schindler, Chicago, Illinois. 

My intimate acquaintance with the late Frank Smithies 
began in the summer of Ifdlu, when I called at his otliee 
for an informal chat and discussion of matters gastro- 
enterological. 1 had known him professionally for u 
number of years and we bad a few medical eases in com- 
mon. I hnd always been impressed with the thoroughness 
of his clinical work. He hnd a flare for sizing up the 
psychological ns well ns the physical status of his patient. 
His patients were bound to him always by so strong a 
bond of confidence, that it was nearly impossible for an- 
other physician to fill his place even temporarily. He 
exacted and obtained from most of his patients a degree of 
regimentation, where it was necessary, such as I had 
never before seen or believed possible. He devoted a good 
deal of time to what ut first often seemed insignificant 
phases of the illness. He hnd n distinct clinical instinct 
for diagnosis and used X-ray and other laboratory aids 
ns mere secondary guides. His letters to physicians re- 
porting on referred cases were exhaustive, and his in- 
structions to patients were extremely detailed. 

I called on him in August, 1P33, to ask his opinion as 
to the advisability of starting a Journal in gastro-enter- 
oiogy and explained to him Hint this idea had been in my 
mind for a number of years. He gave me a quizzical, 

penetrating glance and asked, "why in h should you 

want lo do thnt?” I confessed that my motives were ns 
strong as they may have appeared ill-timed. The depres- 
sion was then obtrusively present. I assured him, how- 
ever, thnt I could interest publishers, and this fact obvi- 
ously surprised him. Immediately, he decided to take the 
matter seriously, and it was not more than two weeks 
hefoie he had assembled the Editorial Council, while I in 
the mean time made financial and printing arrangements. 

During the four years thnt have passed, we worked in 
close harmony. Dr. Smithies was self-sacrificing in his 
work. I.ast summer, while ill and unable to work, he 
maintained touch with my office at all times. He even 
assumed the work of a technical editor, believing that his 
own personal touch was essential to the undertaking. 

It is unanimously admitted today that Frank Smithies, 
ns Editor-in-chief of this Journal, did an excellent piece 
of pioneering work. lie did it thoroughly, with the vigor 
for which lie is famous and he did it cheerfully and con- 
sistently. If he had strong dislikes, he also possessed very 
unusual fidelity to his accepted friends. In his contacts, 
it may he said, that he left no one cold; for his person- 
ality was an unusual blending of prejudice and loyalty. 
Above all, he was one of those vnre men, whose unquench- 
able enthusiasm burned like a light, emphasizing its bril- 
liance hy its own untimely extinction. 

Reaumont S. Cornell. Fort Wayne, Inch 


ANNOUNCEMENT 

Soon after the death or Dr. Frank Smithies, Editor- 
in-Chitf of this Journal, a slightly different plan of 
editorial management was decided upon. Following 
the practice of a number of leading medical journals 
in America, the position of Editor-in-Chief was 
abolished and responsibility placed upon a group of 
men comprising an Editorial Hoard. The members so 
far appointed arc: Walter C. Alvarez, Rochester, 
Minnesota; Rurrill H. Crohn, New York, N. Y. ; Henry 
L. Bockus, Philadelphia, Pa., and Sara M. Jordan, 
Boston, Mass. The position of Supervising Editor is 
still retained by the writer. All manuscripts submit- 


ted for publication should lie mailed to Dr. Cornell at 
IP! East Llerrv Street, Fort Wayne, Indiana. They 
will he sent at once for review, suggestion, criticism, 
and acceptance or rejection to appropriate members 
of the Board and Council. A technical editor will be 
appointed for such revision of articles as is considered 
necessary. It is felt that this method of editorial 
management is appropriate for this particular journal. 
To readers we may give assurance of a steady inflow 
of excellent contributions from many sources. To 
authors, wo may state that we are still in the desir- 
able position of offering quick publication. Further- 
more, it is felt that suitable and adequate adjustment 
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has been made; and that the Journal, ably piloted by 
Frank Smithies through its early years, will continue 
to progress under the expert guidance of the Board 
and Council. 

Beaumont S. Cornell, Fort Wayne, Ind. 


Early in February, Dr. Henry J. John of Cleveland, 
Ohio, was given the Charles Eisenman Award of the 
Jewish Welfare Federation for his work in creating 
and maintaining Camp IIo-Mita-Koda for diabetic 
children. This work of Dr. John’s for youthful dia- 


betics has deservedly received wide recognition for a 
number of years. He has diverted the §750, which ac- 
companies the award, to the work of the Camp. 


NOTICE 

The Annual Meeting of the American Gastro-En- 
terologieal Association wilt be held at the Hotel Clar- 
idge, Atlantic City, N. J„ on Monday and Tuesday, 
June 7th and 8th, 1937. Please make hotel reserva- 
tions at once. 


Book Reviews 


Physiological Chemistry. By J. F. McClendon and 
C. J. V. Pettibone, sixth edition, C. V. Mosby Co., St. 
Louis, 1936, 451 pages, 34 illustrations. 

T HE first section of this text, amounting to 322 
pages, is devoted to exposition of the subject mat- 
ter of physiological chemistry; the remainder (Sec- 
tion II) contains instructions for laboratory exercises. 
This is the first revision since 1931, the book having 
been issued originally in 1917. Except for certain 
subjects, the exposition is elementary and in many re- 
spects incomplete. Although the liver is the center of 
many types of intermediary metabolism with which 
physiological chemistry is concerned and which is im- 
portant for the medical student and phjsician to know, 
the word “liver” is not mentioned in the index. 

In those days of rapidly expanding knowledge in 
the fields of physiology and biochemistry, the problem 
of selection of subject matter to be presented to 
medical students in these subjects is a serious one. In 
the case of this book it is believed that the authors 
err in presenting too little of the subject matter of 
biochemistry, in view of the fact that most students 
now admitted to medical schools have had courses in 
organic chemistry and quantitative analysis. They 
must know considerable biochemistry in order to un- 
derstand the metabolic disturbances that occur in so 
many diseases, and to interpret and understand the 
biochemical methods used to detect functional disturb- 
ances. 

The book has the merit of simplicity and lucidity. 
It will serve as a good introduction to the subject of 
biochemistry, or as a basis upon which to build a 
more complete and essential knowledge of the subject. 
It is of little value as a reference source. 

A. C. Ivy, Chicago. 


Knud Fahrr: Gastritis and Its Consequences. Ox- 
ford University Press, London, etc., 1935. 119 pages, 
4S illustrations. 

T HIS monograph, by Knud Faber, Professor of In- 
ternal Medicine in the University of Copenhagen, 
on gastritis most likely will become one of the classics 
of gastro-enterology. The author writes: “It is pos- 
sible that the exposition I have given in these lectures 
may be considered to have too much of the stamp of 
my own personal views, which are not shared by all.” 
This certainly is true, and exactly this quality of the 
small book increases its value immensely. Every page 
challenges the expert reader, every sentence could be 


discussed, nothing can be found of the smoothness of 
a usual textbook containing only ascertained facts. A 
tremendous experience becomes visible in every line, 
in fact, the experience of a whole human life. It must 
not be forgotten that since 1898 Knud Faber has been 
almost the only clinician to emphasize the existence, 
frequency and importance of gastritis. Very few 
workers sustained his opinion, and for 25 years he 
stood alone continuing his work and his fight. Only 
with the advent of routine gastroscopy in 1923 and 
with the work of German pathologists did the situa- 
tion change. It changed so completely that now gas- 
tritis is considered the most frequent gastric disease. 
Knud Faber’s final triumph is a complete one, but 
his book almost does not mention these events; the 
modesty of the aged author is remarkable. 

The book is composed of three parts corresponding 
with three lectures delivered at Guy’s Hospital Medical 
School in November, 1934. 

In the first part: ” Acute ami Chronic Gastritis" 
Faber emphasizes the frequency of stomach diseases. 
Among 120,000 members of the health insurance so- 
cieties of Denmark, 10%-13% had gastro-intestinal 
diseases, while only 1.3% had cardiac diseases. Be- 
cause most of the gastric diseases are not fatal they 
persist longer and may accompany a patient through 
a long life. After short historical considerations, 
Faber describes his famous formalin injection method 
for preserving the stomach after death. Immediately 
after death, 500 c.c.m. of formalin solution were in- 
jected into the abdomen, and an excellent fixation of 
the tissue was obtained. Nevertheless, the interpre- 
tation of the pictures of the gastric mucosa found 
microscopically was not easy because dilatation of the 
stomach and post mortem changes often gave the im- 
pression of more advanced atrophy than really ex- 
isted. Faber then describes the method of Konjetzny, 
Kalima, Puhl, who examined microscopically freshly 
resected specimens, but who naturally could examine 
only the antral part of the stomach. The sudden evolu- 
tion of gastroscopy in Germany is described and it is 
stated that those investigators (Schindler, Gutzeit, 
Henning) claimed that chronic gastritis has been 
shown to be extremely common. 

On one page the description of the normal histology 
of the stomach is given, chiefly derived from examina- 
tions in newborn children. This picture almost never 
is found in adults, yet Faber seems to be inclined to 
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call all differences from those in the stomach of the 
newborn, “gastritis.” 

An excellent description of acute gastritis is given. 
Beaumont’s famous report on the Canadian St. Martin 
is quoted extensively. Faber differentiates between 
“irritation gastritis” and “hematogenous gastritis.” 
The irritation gastritis, a very common disease, can 
apparently be completely cured, but generally leaves 
behind traces of inflammation. Renewed acute out- 
breaks finally lead to chronic gastritis. Faber has an 
extended experience on the “hcinatoircnom,” acute 
gastritis. Numerous observations made in cases of 
typhoid fever, diphtheria, influenza, pneumonia, etc., 
illustrated by photographs, are convincing. A thorough, 
description of the microscopic changes is given, but 
acute "irritation” gastritis does not lend itself readily 
to anatomical investigation, since it is not a fatal dis- 
ease. In chronic gastritis a combination of acute and 
chronic processes will be found. Two distinct forms 
are encountered, namely, “chronic erosive gastritis” 
and "diffuse pangastritis which tends toward atrophy.” 
It is important that Faber states that chronic erosive 
gastritis is best known from examination of resected 
parts of stomachs operated on because a chronic ulcer 
has been diagnosed, and that diffuse atrophic gastritis 
is best studied in post mortem specimens. The results 
obtained with the formalin method in the second form 
are convincing. The erosive gastritis usually is 
pyloric gastritis. The microscopic picture is of an 
acute character, the erosions usually not penetrating 
through the mucous membrane. However, also chronic 
changes are found. The mucosa in chronic diffuse 
pangastritis is smoothed out, the color is pale, no 
erosions are seen, microscopically there is no acute in- 
flammation, plasma ceils and lymphocytes predomi- 
nate, the surface epithelium is unaltered, but the gland 
epithelium is destroyed, at first in patches, later over 
an extensive area; the thickness of the mucosa may 
be reduced to a fraction of its normal depth; cysts 
often occur; regenerative processes are observed. This 
hyperplasia may lead to “(lastritis chronica polyposa." 
A curious metaplasia of the epithelium into a goblet- 
cell epithelium is frequent. 

The second part of Faber’s book is called: "Gastritis 
and Hyperacidity.” It contains, however, many ob- 
servations which have nothing to do with tire title. At 
first Faber emphasizes the importance of gastroscopic 
observations, admitting that he himself is not an ex- 
pert in gastroscopy, but stating that all gastroscopists 
unanimously have maintained that the most important 
result of gastroscopic investigation is the recognition 
of the enormous frequency of gastritis. He believes 
that these observations must be accepted because they 
agree so accurately with tire anatomical findings. 
Hyperacidity often is found in the initial stage of 
gastritis. At this point Faber starts a discussion on 
Hurst’s "ingenious hypothesis” on the presence of an 
inborn gastric "diathesis,” a discussion frequently re- 
appearing later. It becomes evident that Faber does 
not accept Hurst’s theory although ire admits that in 
the origin of a disease several factors may play some 
role. In this review the reasons given extensively by 
Faber shall he omitted. By comparing the anatomical 
picture with functional findings he makes the follow- 
ing important statements; “There are grounds fox- 
stating that no closer parallel between anatomical 
lesion and functional disturbances exists. Anacidity 


is cei-tainlv a natural consequence in ‘the severe 
atrophic forms, but, in the less advanced cases, we 
cannot estimate the degree of secretory disturbance 
from the anatomical pictux-e, nor even distinguish be- 
tween cases whex-e the secretion is diminished and 
those xvhex-e it is increased.” A return of the hydro- 
chloric acid secretion can be observed in all degrees 
of reduced secretion. 

In the following description of the “pyloric gas- 
tritis” Konjetznys findings are quoted. Cases are 
mentioned in which resection was canned where there 
had been a diagnosis of chronic ulcer, but in which 
only gastritis was found ; this form of gastritis, xvhich 
causes more or less typical symptoms of ulcei 4 , must 
be very common. A lengthy discussion of the clinical 
picture of this disease follows. Hemon-hage is a 
frequent symptom. Nearly all of these cases have 
periodic occult hemorrhage, many produce gross 
hemorrhage. The mechanism of pain, vomiting, stag- 
nation is discussed. It is important to differentiate 
between erosive gastritis and ulcer because of the dif- 
ferent px-ognosis. The symptomatology in the whole 
is vague, but, at all events, the great importance of 
gastritis as the cause of the clinical pictures of dys- 
pepsia must be regarded as established. Faber admits 
the theory of Konjetzny, that “the disease which leads 
to chronic ulcer in the first instance must be a gas- 
tritis.” 

The book's last chapter is that on “ Gastritis and 
Anacidity." Faber quotes Bloomfield who flatly re- 
fuses to accept the thought of gastritis as a cause of 
anacidity. but also is unable to acknowledge the ex- 
istence of constitutional achylia. Faber, however, be- 
lieves that the main argument in favor of gastritis is 
that when one microscopically examines the mucous 
membrane of the stomach after proper fixation, one 
always finds, in patients with chronic anacidity, a dif- 
fuse gastritis, tending to atrophy or to pangastritis. 
"Once one has seen the gi - eat inflammatory changes in 
the mucous membrane in a case of cbroxxic anacidity, 
one cannot help coupling them with the cessation of 
secretion.” “But it is not our view by any means that 
all anacidity is due to gasti-itis.” With this Faber 
arrives at a consideration, long expected by the reader, 
of the role of psychic influences on the gastric secre- 
tion. They are briefly but sufficiently discussed. Also 
toxins may cause anacidity without gastritic changes, 
as for example, in Grave’s disease. In beriberi and 
pellagra alimentary factoi-s may have a similar in- 
fluence. Anacidity in relation to the different age 
groups then is discussed, the statistics of Vanzant and 
Alvarez and of Bloomfield are quoted. In children the 
acid secretion is easily affected by acute diseases, and 
this probably is due to acute gastritis. Since chronic 
gastritis may be the ultimate l’esult it can occur at 
any age. The fact that anacidity so often does not pro- 
duce symptoms over a long period of time is compared 
with the periods devoid of symptoms with ulcers and 
with the initial stage of cancer. Often the inflamma- 
tion has become “quiescent.” However, it is in the 
nature of pangastritis that it is always advancing, 
tending toward the atrophic stage. Then Faber con- 
sidei-s the relation between chronic gastritis and per- 
nicious anemia and other forms of anemia. He comes 
to the conclusion that true pernicious anemia must be 
l-egarded as a disease of the pyloric organ with de- 
ficient secretion of Castle’s antianemic factor. In the 
same way, chronic gastritis is considered to be the 
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cause of combined cord degeneration. Finally Faber 
discusses the possibility of chronic gastritis being the 
primary factor in the development of gastric cancer. 
Observations are quoted which make the transition of 
chronic gastritis into gastric cancer likely. However, 
the author thinks that there must be a tissue predis- 
position for the formation of cancer. 

In conclusion, Faber states that gastritis is not only 
an extremely common disease, but a very important 
one. Apart from its own symptomatology, it bears 
within itself the possibility of chronic diarrhea, 
chronic ulcer, pernicious and simple anemia, and per- 
haps cancer. It is in the early stages that we have a 
prospect of stopping the development of gastritis, and 
thereby not only relieving the patients of the transient 
symptoms, but also preventing the further develop- 
ment of gastritis and its often fatal consequences. 

It already has been said that this small and inexpen- 
sive book contains the results of 40 years’ efforts — 
results obtained against the resistance of almost the 
entire scientific medical world. Would it be respectful 
and wise for the present reviewer to critisize in such 
an exceptional case? Certainly not as far as the many 
debatable questions arising on each page are con- 
cerned; but perhaps it is his duty, as a reviewer, to 
point to major objections, just because he considers 
this work as indispensable for the library of every 
physician who seriously is interested in internal dis- 
eases. Only two such objections can be brought for- 
ward : ( 1 ) The question of the normal histology of 
the stomach. We have recorded that the normal his- 
tology of the stomach is described on but one page, 
and is based almost entirely on microscopic examina- 
tions of the gastric mucosa of young children; there 
is not even an illustration of the normal antral mucosa. 
No adult stomach is supposed to be free from chronic 
gastritis. If this were so, evidently all consequences 
would lose much of their value. If the changes seen 
; microscopically in the stomachs of adults are consid- 
ered, three interpretations seem to be possible: fa) 
every adult, even the healthiest one, has chronic 
gastritis; evidently with this statement the term of 
chronic gastritis would lose again its clinical signifi- 
cance; ib) chronic gastritis does not exist; the re- 
spective microscopic changes are normal features: this 
is not credible; the microscopic pictures of complete 
atrophy cannot be considered otherwise than the con- 
sequences of a chronic disease; (c) some microscopic 
changes in the gastric mucosa of the adult as com- 
pared with the microscopic picture as seen in children 
arc characteristic for a “disease” in the clinical sense 
of the word, others are the “normal” reaction of the 
gastric mucosa toward the daily hot, cold, or irritant 
food, or they are the innocuous remainders of acute 
gastritis. This conception probably will be accepted, 
and therefore a new demand is made upon the gastro- 
enterologist. namely the necessity of drawing the line 
between "normal” and “pathological” and to adjust the 
microscopic with the clinical picture. This new work 
must he based chiefly on Faber’s research; probably 
it can he carried out only by comparison of clinical 
with gastroscopic and histologic pictures. (2) The 
second objection is less important in the principle. 
Are the specimens obtained at gastric resection useful 
material; are they beyond criticism as being repre- 
sentative? Does resection in ulcer stomachs some- 
times lead to artefacts? It is known that the severe 
antrum gastritis, as described by Konjetzny, has been 


considered as a regional peculiarity (Walters), but 
this explanation is not very satisfactory. When read- 
ing Faber's book, one gets the distinct impression that 
the author himself trusts more to his wonderful 
formalin injection method than in the microscopic 
pictures obtained at resection. In this important ques- 
tion only cooperation between the clinician-gastro- 
scopist and the anatomist will lead to a final solution. 

However, it certainly has become evident by this 
latest discussion of gastritis that Faber’s book marks 
a turning point in the history of this particular phase 
of gastro-enterology. 

Rudolf Schindler, Chicago. 


Synopsis of Ano-Rccial Disease. By Louis J. Hirsch- 
man, M.D., F.A.C.S. Published by C. V. Mosby Com- 
pany, St. Louis, Mo., 193G, 288 pages. Price ?3.50. 

I N the Preface, the Author states that “this volume 
has been prepared in order to bring before the 
medical student, as well as the general practitioner, a 
small condensed work on the diagnosis and treatment 
of the commoner diseases of the anus and rectum.” 
Persual of the book reveals that Dr. Hirschman not 
only well has attained his goal but, in addition, he has 
turned out what the reviewer believes really is a 
model compendium — a needed type of publication in 
these days of expensive and all-too-often, discourag- 
ingly wordy, major text-books in special fields of en- 
deavor. 

As we studied this book, the thought forced itself 
upon us that a useful and profitable opportunity pre- 
sented itself to the publisher who would issue a couple 
of dozen such monographs written by practical ex- 
perts and who had the facilities to enable him to sell 
them at the modest price asked for Dr. Hirschman’s 
work. But, each book must need be written, actually 
by a well-recognized authority and each book must be 
“organized" ns practically and efficiently as is this 
compendium. 

Of course, many of us “oldsters” recognize that in 
many aspects, real surgical proctology in the United 
States almost is symbolical with the name “Hirsch- 
man.” More than 30 years ago, lie was a pioneer in 
debunking the “touch and go” type of work which 
passed for “proctology” and in placing on a plane of 
diagnostic and surgical legitimacy, organic affections 
involving the anus, rectum and pelvic colon. The road 
was not smooth, largely because of the obstacles raised 
by general surgeons who denied — some die-hards still 
do! — that special surgical manoeuvres were demanded 
for successful management of ailments in the pre- 
scribed field. Only by years of teaching, preaching, 
skillfully opei'ating and doggedly sticking to his speci- 
alty, has Dr. Hirschman demonstrated his major 
premises. Today, due in great part to him, American 
proctology is a dignified and necessary specialty, with 
its own responsibilities, nomenclature, diagnostic cri- 
teria, efficient surgery, pathology and earnest, capable 
proponents. In three decades, our pi-ofession has seen 
proctology advance from semi-quackery, hap-hazard 
diagnostic methods — and even more hap-hazard and 
frequently destructive and crippling surgery — to a 
specialty without whose practice no clinic or hospital 
can claim first rank. To a scant dozen men — one of 
whom is Dr. Hirschman — is our profession indebted 
for such remarkable progress. 

The work which the Doctor now puts forth is not 
just an abstract of his long-recognized and standard, 
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exhaustive text-book. It is a new and complete publi- 
cation, systematically, and in orderly and reliable 
fashion, detailing in easily-read — and remembered — 
crisp language, the essentials for the accurate recogni- 
tion and management of crucially-located disease. As 
a result of many years of undergraduate teaching and 
operating in important institutions where well-man- 
ned laboratories were available to supplement clinical 
procedures. Dr. Hirscliman is uniquely capable of sift- 
ing fact from fancy and making worth-while each 
paragraph of his book. 

Although regarded as but a “compend,” the book is 
by no means just a “question-and-answers” publica- 
tion. Stript of excess verbiage, in 1G chapters, are 
discussed authoritatively anatomy, physiology, symp- 
tomatology, methods of special examination, anesthe- 
sia (for both office and hospital employment) and the 
majority of the functional and organic affections of 
anus and rectum which will be met in day’-by-day prac- 
tice. Differential diagnosis, pathology and therapy — 
medical and surgical — are featured. The entire sub- 
ject is emphasized and made clearer by as many as 
174 black and white illustrations and six colored 
plates. Many of the Author’s instruments, dressings, 
little “tricks” in technique, etc., are exhibited and in 
numerous instances, photographic reproductions Of 
the actual steps in, and the end-results of, operative 
procedures make the treatise particularly lucid and 
valuable. Certainly, we know of few professional 
directions in which the physician can invest throe and 
one-half dollars and have returned to him so great 
dividends. This book demonstrates amazingly what 
of material value can be given when Author and Pub- 
lisher work in harmony. 

Dr. Hirschman’s book is printed in particularly 
well-selected easily-read type, on sturdy paper which 
brings out values in the pictures, and is strongly and 


attractively bound. Nowhere does one get the impres- 
sion of a “cheap” book, even though the price is placed 
so low. There are convenient chapter synopses and a 
more than ordinarily complete index. 

Probably the reader of this review has secured the 
impression that the reviewer is well pleased with the 
work of Dr. Hirscliman and Publisher Mosby. Let us 
add that he is, and he feels confident that if the book 
is bought and is used regularly by physicians gener- 
ally, better work will be done, patients will be re- 
lieved of annoying ailments and, more than at present, 
will doctors share in the material rewards said to be 
available by the "prosperity” which trained econo- 
mists tell us now' is inundating the entire land 1 

Prank Smithies, Chicago. 


Marcelo Royer : Higado y pancreas. Buenos Aires, 
193G. 

OYER has written a very convenient and well 
illustrated booklet of 132 pages on the liver, bile 
ducts and pancreas. It is part of a “System of Semei- 
ology.” Most of the book is taken up with a discussion 
of the methods of examination of the liver and bile 
ducts. I fear that some of the descriptions of these 
technics are too short to be of service either to a 
student or to a practicing physician. There is a well 
illustrated section on the roentgen-ray diagnosis of 
gall stones. The only criticism I feel like offering in 
regard to the book is that the author should have had 
more space in which to go into details. lie did re- 
markably well with the space that he had, but there 
are many subjects which cannot be treated adequately 
in a few pages no matter how great the skill of the 
writer. 

Walter C. Alvarez, Rochester, Minn. 



Annual Abstracts of Proctologic Literature, 1935-1937 

By CHARLES E. POPE, M.D., Evanston, Illinois 


Pruritus 

ETIOLOGY AND DIAGNOSIS 

Hcrmancc and Bacon review all 
phases of pruritus ani in the Cyclo- 
pedia of Medicine. 

Zwciff believes rectal bleeding comes 
from ulcerous sphincteric proctitis re- 
sulting many times in anal pruritus 
and eczema. Uses subcutaneous injec- 
tions of plenocain. 

treatment 

Coltc reports a refractory case of 
anogenital pruritus cured by presaeral 
nerve resection and isophenolization of 
the hypogastric periarterial plexus. 

Dclhcrm and Fa in nil her advocate dia- 
thermy in the treatment of pruritus. 

Gonzales reports 3 cases of anovul- 
var pruritus cured by the use of ergo- 
tamine tartrate used to provoke a re- 
gional vasoconstriction, consequent ces- 
sation of vascular serous transudate 
and edema, and nerve irritation. 

Kctron and Ellis, cite cases and de- 


scribe the histologic changes in Krau- 
rosis vulae and white spot scleroderma 
believing that the leucoplncia may he a 
secondary inflammatory change super- 
imposed on a degenerative vulvar 
phenomenon. Of 9 cases mentioned 7 
were described from a view point of the 
vulvar pathology. No mention of pos- 
sible rectal source or relationship was 
made although the principal case was 
described as being of marked anal in- 
volvement. 

Macth advises the use of anucaine in 
the treatment of pruritus and fissure. 
Uses 10 c.c. in 5 e.c. anterior and pos- 
terior quadrant injections. 

Sulzberger and Wolf divide pruritus 
into idiopathic and secondary types. 
Advises autohemothernpy, ultra violet 
radiation and unfiltered X-ray sub- 
erythema doses. 

Upham reviews the work of others 
and uses 40% alcohol injections as well 


as Gabriels solution in the treatment 
of pruritus. 


Cottc, G. ami Gati*. J.: (Three Cases of Re- 
fractory Anogenital Pruritus Treated Surgi- 
cally). Gitnr collate. 3*1 !:G2i, Oct,, 3935, 
Delhcrm. L. and Fainsilber, Mme. : (Intra- 
rectal Applications of Diathermy). Rev. 
tVActinol.. 11:115, Mnrch-April, 1935. 

Gonzalez Podestn. J. C. and Tordera, A.: 
(Effect of Ergotamine Tartrate Salve (Gyner- 
cen) in Anovulvar Pruritus). Scmarta fifed,, 
•12:122, July 11 . 1935. 

Hcrmancc, O. W. and Bacon, H. E. : Pruritus 
_Ani, The Cyclopedia of Medicine, p. 1135. 
ICotron, L. IV. and Ellis, F. A.: Kraurosis 
Vulvac (Loucoplacia) and Scleroderma Cir- 
cumscriptc. A Comparative Histologic Study. 
S. G. O., 61 :635. Nov., 1935. 
fiftieth, David: The Injection Treatment of 
Pruritus Ani and Anal Fissure. Clin, fifed, 
and Surp., 42 :392, Aug., 1935. 

Sulzberger, M. B. and Wolf, J.: Pruritus and 
, Its Treatment. Med. Clin. North. Am., 19:971. 
1935. 

Upham, R.: Pruritus Ani. J. Am. Inst. 

Hoi ncop., 28:541, Sept.. 1935. 

Zwelfr. W. : (Diseases of the Rectum). TFtVn. 
Med. W’chnechr., 85:1133, Oct. 12, 1935. 


Stricture 

Bacon reviews all phases of rectal 
stricture in the Cyclopedia of Medicine. 
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dc Brito quotes a case of perforation 
following simple dilatation of the 
rectum. 

Kondoleon reports two eases of 
hyperplastic rectal stenosis cured by 
excision of the infiltrated perirectal tis- 
sue by coccyx removed and dissection 
down to the mucosa, followed by bougie 
dilatation. Temporary colostomy pre- 
ceded one of the cases. 

Lockhart'Mummcry and Davis de- 
scribe a new technique for fibrous stric- 
ture of the rectum in which a posterior 
proctotomy combined with lateral dis- 
section to permit mobilization of the 
rectum was done. The stricture was 
divided longitudinally and drained. 


Bncon, H. E.: Rectal Stricture. The Cyclo- 
pedia of Medicine, p. 111G. 
de Brito, J.: (Perforation of Rectum Due to 
Dilating Strictures). Rev. Med. Cir. do 
Brazil. 43:119, April, 1935. 

Kondoleon. E. : (Treatment of Inflammatory 
Hyperplastic Stenosis of the Rectum). Z<m- 
traihl. f. Chir., 1570, July 6. 1935. 
Lockhart-Mummery, J. P. and Uoyd Davis, O. 
V. : Operative Treatment of Fibrous Stric- 
ture of Rectum: Description of New Technic). 
Brit. J. Surp., 23:19, July, 1935. 


Tumors of Anus and Rectum 

(Also see Special Tumors of Colon, 
Inflammatory Lesions of Colon, Adeno- 
mas and Cancer). 

Adenomas — (See under separate 
heading) . 

Adenomyoma — (See Bowing under 
.Roentgenology and Radium Therapy). 

lipoma 

Weinstein reports what he states is 
the twelfth case of rectal lipoma. How- 
ever, Comfort has reported 9 cases. It 
was located in the posterior rectal wall 
and measured 7x4 cm. being' attached 
by a pedicle G cm. in length and was 
covered by a thin mucosal layer slightly 
ulcerated. Symptoms were of a G 
months constipation and a one day his- 
tory of protrusion with some pain and 
bleeding. 

LYMPHOCYTOMA 

Billand et al cite a case where ton- 
sillar iymphocytoma was followed in 2 
years by rectal Iymphocytoma and was 
cured by roentgen therapy. 

Slcitui! cites a case apparently 
similar with circumscript hyperplasia 
of the lymphoid tissue. Surgery is 
recommended. 

M EI.ANO-EPITH KLIOM A AND HEMANGIO- 
ENDOTHELIOMA 

Two cases of each condition are cited 
by .V. D. Smith and flinders. One of 
each type was found by routine micro- 
scopic examination. A hemangio- 
endothelioma resembled an external 
hemorrhoid. 330 mgm. hrs. of radium 
was used. One case of melano-opithe- 
lioma died from metastases 21 months 
later, in spite of irradiation. Hemangio- 
endothelioma grow slowly, do not neces- 
sarily metastasize and have a much 
better prognosis than the meiano-epi- 


thelioma where, however, an early 
diagnosis may cure. 

SARCOMA 

Del Valle ct al and Chisholm cl al 
each report a case of sarcoma of the 
rectum. 


BiH&ud, Brillouet and Vid, A.: (Four -year 
Cure After Roentgenotherapy of Pure Rectal 
Lymphocytomn in Same Patient: Question of 
Metastatic Nature of Second Tumor). Arch, 
d' Electric. Med., 43:394. Oct.. 1935. 

Smith, N. D. and Brodcrs, A. C. : Mclntio- 
epithelioma and HemanKio-cndotholioms of 
the Anus. S. G. O.. 60:74, Jan.. 1935. 

Steindl, H. : (Bartel's "Rectal Tonsils" and 
Their Place in Pathology of Lymphatic Ap- 
paratus of Rectum). ZcntralbL /. Chtr., 
62:2594, Nov. 2, 1935. 

Weinstein. S. D. and Liberman, W.: Lipoma 
of the Rectum. Ant. J. Surg., 29 :424, Sept., 
1935. 


Venereal Diseases of the Anus and 
Rectum 

Clements and Hughes state that of 
1G0 patients with genitourinary gonor- 
rhea, G9 showed rectal involvement as 
determined by culture and microscopic 
examination. Uses 1:5000 acriflavine 
efficaciously. 

Grandclatide and Tison in an exten- 
sive study of various acute and chronic 
infections of the rectum discuss diffuse 
syphilomas, acquired rectal syphilis, 
gummas, gummatous ulcerations and 
sclero-gummatous syphilids. The mnero- 
scopic appearances are described. 

Simon describes two cases of soft 
chancre of the anus. 


Clements, P. A. nnd Huches, K. E. A.: Inci- 
dence of Proctitfs in Gonorrhea of Females. 
Lancet, 2:18, July G, 1935. 

Grandclaudc. C. and Tison. P. : (Rectitis: Ann- 
toraico-pathologic Study). Echo Med. du 
AW, 3:614, April 28. 1935. 

Simon. C.: (Non-fnfectious Soft Chancre of 
Anus: Case). Bull. Med.. Paris, 49:724, Oct. 
19. 1935. 


CARCINOMA 

Incidence and General Features 

Carcinoma will always continue to 
be of primary concern to us. The inci- 
dence of cancer of the colon nnd rectum 
is emphasized by Balfour who states 
that of 833 consecutive cases of carci- 
noma of the alimentary tract seen at 
the Mayo Clinic, 25.9 % were rectal and 
10.9% were colonic. Of this same group 
in comparison, 11.6% were of the 
esophagus, 50.3% were stomach, and 
1.2% small intestine. The resectability 
of these growths showed 58% of the 
rectal group resectible, nnd 50% of the 
colon resectible. The colon and rectal 
cases showed 39% with 5 year cures 
with resection varying from 30% in 
the rectosigmoid to 51% in the cecum. 

Shcclcr states the death rate from 
cancer has increased from 39 per 300,- 
000 in 1900 to 110.8 in 1932 or a 300% 
increase. Basing his figures on the 1930 
report of the American Society for the 
Control of Cancer he states 5% were 
rectal cancers. 

Partsrh reporting on the incidence of 
cancer in the large bowel that since the 
report of Nordmann on German Sur- 
geon’s day in 192G, experience with 


their cases show carcinoma is equally 

distributed in the large bowel 1/3 in 

the sigmoid, 1/3 in the left colon and 
transverse colon nnd 1/3 in the right 
half of the colon. 

Shaw in one of the papers given in a 
Symposium before the Iowa State Med- 
ical Society states that Mallory in a re- 
view of 3535 gastro-intcstinal malig- 
nancies showed 51.54% were of the 
large bowel. 

As to the exnct cause of cancer, of 
course, nothing has been proven. E. 
G. Marlin states ‘‘Thoughtful consid- 
eration should be given the hypothesis 
that cancer results from an individual 
susceptibility to an unknown factor 
which. initiates the pathological process. 
Heredity however is an unproven 
factor.” That it plays a part in par- 
ticular types of cancer is stated by 
Craver as being indisputable, although 
“in general cancer in man does not ap- 
pear to be influenced by a genetic 
factor,” 

Craver reviews the various exciting 
factors, the host of irritants, chemicals, 
tar derivatives and the relation of the 
latter to the hormones and sterils. He 
quotes Ewing as saying “Man is the 
only animal that enjoys unlimited ac- 
cess to food and suffers from restricted 
opportunity to empty the bowel, and 
he is the only animal that suffers 
notably from gastric and rectal can- 
cer.” Craver states thnt with the multi- 
plicity of inciting factors it is question- 
able as to whether some universal 
growth stimulating substance will be 
found operative in conjunction with all 
factors concerned. Further investiga- 
tion and advancement may be made as 
the study and treatment of cancer be- 
comes recognized as a specialty. 

Rosser reviews 25 cases of anal can- 
cer studied over a ten years’ period 
and shows that of this series 84% were 
associated with benign lesions, fistulas 
11, hemorrhoids 8, polyp 1, and cryp- 
titis 1, showing that the malignant pro- 
cess was at least partially induced by 
chronic irritation. Buie’s, incidence of 
1.73% of anal malignancy he believes 
is explained on the basis of the figure 
being determined by including total 
sigmoid as well as rectal lesions, nnd 
that only squamous-cellcd neoplasms 
were so classified. 

Bacon confirms the work of Grushin 
which would strongly indicate a genetic 
factor in the cause of cancer, nnd ad- 
vocates this intradermal test as a rou- 
tine diagnostic measure. 

Pathogenesis 

Junghanns in a study of 130 opera- 
tive specimens of the colon and rectum 
states that 70% showed an unquestion- 
able relationship to intestinal polyps. 
Of those which developed from polyps 
only 27 belonged to the villous group. 
These were benign, prccancerous or 
definitely malignant. Epithelial changes 
occurred in the middle and were fol- 



lowed by an ulcer with a hard base 
when definitely malignant. 

Probably one of the most important 
papers on the pathogenesis of cancer 
of the rectum is that of Gabriel, Duke* 
and Pusseu who studied the lymphatic 
spread by a special method of dissec- 
tion to determine which cases are of 
regional lymphatic spread nnd in which 
the extension carried up to the point of 
ligature of the blood vessels. If the 
latter occurred, extension is usually su- 
perior to this point. If a lateral or 
downward spread occurred, it was a 
late affair due to hemorrhoidal lymph- 
atic tdachnev. The lymphatic spread 
was found regular, not interrupted and 
ascending along the superior hemor- 
rhoidal artery, 1212 glands wore 
studied from the ahdomino-perineal re- 
sected specimens. 

/.arson in an excellent paper reviews 
the necropsy findings in 210 cases of 
malignant lesion* of the colon Isoth 
non-surgicnl n» well ns ffi surgical. 

(77) showed no metastajos nnd 
ltd showed none or only n few glands 
in the immediate rvsectil.de rone. The 
study shows the older tlm patient the 
hss likelihood of met«Ma«e,*. The great- 
est frequency of occurrer.co was in the 
two extremes of the bowel, and more 
than half of the growth* could have 
lieen visualised by proctoscopic or sig- 
moitlosctipic examination since they 
were in the sigmoid, rectosigmoid, and 
rectum. 

RufiNos'ts' a no SvMrroM.vrobWY 

Strindt stresses the diagnosis ami 
recognition of early symptoms of can- 
cer of the rectum. He states Germany 
and America lead in providing organ- 
ized clinics for regular prophylactic ex- 
aminations. Systematic rectal exami- 
nation in nil even slightly suspicious 
cm c«: should he included In an obliga- 
tory plan. He states the need for n 
low priced proc!n"cope, the_ advance in 
roentgenography oral and’ enema re- 
lief pictures, nnd air intlntion to demon- 
strate functional nnd morphologic 
changes. The earliest symptoms are 
irregularity of bowel action, nnd the 
passage of blood and mucus, hater 
symptoms, pain, tenesmus, foreign body 
in rectum occur in varying degrees and 
combination nnd nre not n dependable 
symptom-complex. 

Shttte emphasizes the early symptoms 
of cancer of the large bowel, lie stater, 
that the symptoms and signs of the 
right half of the large intestine are 
suggestive hut not diagnostic. They 
may be dull inconstant pain, vague in- 
digestion, anemia, weakness, change in 
intestinal habit, occult blood, and pos- 
sibly a tumor mnss. Toss of weight 
and cnchexia nre late manifestations. 
On the left side the symptoms nre 
symptoms of complete or pnrlial ob- 
struction, change in intestinal habit, 
rumbling or visible peristalsis, and a 
tumor mass revealed by rectal exami- 
nation. 
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E. A. /Jnnicfs stresses early diagnosis 
nnd in a pathological nnd clinical study 
of 215 cases found cases divided into ,'{ 
classes — mucosal involvement 1851 , 
perirectal tissues invasion but no 
glnndulnr involvement 3551, nnd where 
regional lympbntics were involved 477). 
In three years of the three classes alive 
nnd well in GO follow-ups there were 
respectively 8(1'/- , 73'- and l!)'-. 

F. J. Smith states many cases of 
carcinoma of the sigmoid show only 
gradual increasing constipation until 
suddenly obstructed. 

Muir among cases cited mentions 
sudden perforation of the sigmoid near 
iU mesenteric Imrder from an obstruc- 
tive cancer lesion with no preceding 
symptom*. 

Dixon nnd Storm* rtnte in rectal 
cancer bleeding is the most prominent 
symptom in 85 r ; of cn v os nnd may lie 
the only sign, whereas anemia may lie 
tat* only outstanding symptom in right 
eolonic lesions. 

Itaifonl reviews nnd studies 511 
cases of carcinoma of the colon and 
rtettim at the Johns Hopkins Hospital 
from ll'OO to ltCO. lb 2 were colon nnd 
310 rectal. The sigmoid and descend- 
ing colon were most frequently involved 
in the colon series and the cecum 
nnd ascending colon nearly in equnl 
numbers. Medullary nnd primary 
mucoid showed the poorest prognosis, 
ar.d ndcnocureinonin with mucoid de- 
generations, grade one adenocarcinoma, 
and scirrhous carcinoma gave the best 
p:ogr,o"is. Indefinite premonitory symp- 
tom* of epigastric di«comfort. oern- 
rionrtl regurgitation, moderate disten- 
tion, and rhnnge in bowel function nre 
present in the early or slow growing 
rancor. 

OrntATioss 

I'insi STAC.K — VKCONII ST AM’, — I’gtUNI’.At. 

In general, opinion favors the two 
stage operation, nnd the nbdomino-pen- 
ntnr operation is the operation of 
ciioice. One stage advocates of the lal- 
t< r advise it for the most part only 
when the bowel b< empty ami when the 
general condition, age nnd such factors 
permit it. Tim perinea! resection re- 
mains in favor in selected cases nnd 
even yet has its advocates to the exclu- 
sion of the abdominoperineal. 

Moraml advocates the perineal or 
sacral amputation, shows a 5(1* five 
year cure and stresses that the opera- 
tive risk is minimal. 

Dixon advocates perineal resection in 
all cases over 55 years of age, and ab- 
dominoperineal only where the general 
condition and ngo permit it. He agrees 
with I/ickhart-Mummery Hint recur- 
rences nre most likely in that group 
where lymphatic node involvement ns 
well ns intestinal wall extension are 
present. 

Uniford, judging from his review of 
cases at the Johns Hopkins Hospital, 
stntes that combined ubdomino-pcrincnl 
resection Is the method of choice rnther 
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than the perineal or sacral, although 
the operative mortality was much 
higher in the one stage. 5 year arrests 
rose from 25'.'- in 1000-1005 to 3C?J in 
1020-1025. In 102 colon cases during 
the same periods the 5 year arrests or 
cures rose from 14.G5- to 285'r nnd a 
decrease in postoperative mortality 
from 31 5- to 17.35'-, whereas the opera- 
bility increased from 24.15- to G5.55-. 

In Germany, DerM, Madlcnrr, Lexer 
and Xnrpcli according to Tnumnnn 
favor the two stage resection, while 
1'on Uctbrrcr performs n one stage of 
the colon with a Witsol ileostomy even 
In cases with ileus. 

Fmsfrrrr states he differs from Mos- 
kowicr. who favors n two stage opera- 
tion of the colon and believes a one 
stage operation is justified when tbe in- 
testine is empty, since tbe mortality is 
only 12.55- if the operation is carried 
out under local anesthesia nnd the sec- 
tioned intestine is anastomosed side-to- 
side. The author reports 132 cases. It 
is not done ns a one stage when acute 
obstruction is present, hut ns a three 
stage resection with side to side anas- 
tomosis 1 week after the construction 
of n fecal fistula. One death occurred 
in 1“ such cases. If the intestine can- 
not he emptied but thrre is no acute 
ileus, choice mud lie made between a 
two nnd three stage operation. In 22 
three stage operations, 4 terminated 
fatally. In the one stage operation on 
the right nnd the left side tiie mortality 
was 21'',. 

Vnrtrrh states the mortality in one 
stage nnd multiple stages in colon can- 
cer is equal, and therefore favors the 
former. 

IVoiiiiuu* stntes the one stage ab- 
dominoperineal operation of Miles is 
applicable in G05- of all rectosigmoid 
cancers and is ideal from the stand- 
point of wide eradication of the disease 
and Die prevention of recurrence*. 
States the two singe procedure lias dish 
tinct advantage over tbe one stage in 
greater safety nnd applicability to 
cases where one stage would be too 
gieat a hazard. A rehabilitation of the 
patient between stages occurs nnd tbe 
tower loop irrigation reduces the in- 
flammation of the injected cancer seg- 
ment. In selected cases Yocmnns advo- 
cates perineal resection with nnul 
restoration. 

Antes- in obstructed right sided 
colon cases favors n two or three stage 
operation, otherwise a one stage, and 
performs- an end to side ileocolostomy. 

.V. I!, A mlrr.ton favors a two stage 
I-nhey method. 

T. E. done* favors the one stage ah- 
domino-perineal operation nnd cites 135 
eases with a mortality of 115'- which 
he believes compares favorably with the 
two stage if the mortality of the two 
operations were to he included. The 
percentage of immunity from carci- 
noma over 5 years is 525'-, over 3 years 
G25'< nnd 075- for any time less. 
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Rankin advocates the two stage Miles 
operation inasmuch as the one stage 
offers too formidable a risk to most 
patients. Mummery operation with 
colostomy and posterior resection he be- 
lieves too limited a glandular removal. 
The Jones operation is a satisfactory 
procedure but the loop colostomy some- 
times leaves a mucus fistula posteriorly. 
Of 300 cases colon and rectal cancer 
previously reported 13% were grade I, 
58% grade II, 21% grade III, and 8% 
grade IV. The operative mortality 
stays at 10%, and one or two stage ab- 
dominoperineal resections of 99 cases 
the last 4 years has been 8% with 
operability at G0%. Whereas the opera- 
tive mortality is 5% in posterior resec- 
tion the 5 year results in 300 cases 
show only a 38% 5 year cure as com- 
pared to the one stage Miles 3 year 
cure of 79%. 

Several new points of surgical 
technic have been published. 

Trucblood submits an abdominoperi- 
neal operation that requires two opera- 
ting groups — one for the abdomen and 
one group for the anus and perineum. 
The patient is placed in the lithotomy 
position with the table tilted in Tren- 
delenburg. Each group facilitates the 
other. 

MacGuirc performs a preliminary 
cecostomy and may even delay opera- 
tion for 2 months if necessary to pre- 
pare the patient generally. The opera- 
tion is performed then as a one stage 
abdominoperineal resection. After dis- 
secting to below the peritoneal reflec- 
tion the abdomen is temporarily closed 
and the perineal resection done in the 
lithotomy position, the lower segment 
covered with a rubber glove, the ab- 
domen reopened and the resection com- 
pleted. 

Devine basing his operation on ex- 
perimental work in animals where iso- 
lated colon loops are found bacteria- 
free, does a transverse colon division 
and bring the ends to the abdominal 
wound margin. Resection follows some 
weeks later. Six months later the 
rectal stump in the rectosigmoid resec- 
tion is united to a mobilized sigmoid by 
telescoping the latter into it. The 
colonic segments are reunited and the 
artificial anus is closed in the usual 
Mikulicz fashion. 

MIKULICZ PROCEDURE 

The Mikulicz procedure and its modi- 
fications and mobilization and trans- 
position operations of the colon re- 
ceived considerable attention. 

Moskou-iez advocates a return to the 
Mikulicz 4 stage resection which should 
include the mesocolon and its glands, 
should include a suturing of the effer- 
ent and afferent loops uniting them on 
the mesenteric site for a distance of 10 
cm. or the distance to which the entero- 
tome is to be applied. The closure may 
be improved by cauterizing the mucosal 
aspect to retract the stoma inward and 
close it cxtraporitoneally. The proce- 


dure reduced von Mikulicz' mortality 
from 60% to 12.5% whereas the one 
stage resection advocated by Nordmann 
carries a mortality of 33%, in the large 
clinics notwithstanding. Advocates loop 
limb suture and the pacquelin cautery 
to the colostomy stoma to narrow the 
size. 

OTHER CONSERVATIVE AND EXTERIORIZA- 
TION METHODS 

There is quite a marked tendency 
towards more conservative measures in 
operative procedure on the colon and 
rectum. Apart from the Mikulicz pro- 
cedures which is again brought to 
the fore are operations devised to 
gain asepsis through exteriorization 
methods. 

An outstanding paper is that of I Cos- 
ter who advocates resection of either 
the right or left colon hy means of a 
loin incision and a retroperitoneal ap- 
proach. Abdominal exploration and 
anastomosis of the bowel is done as a 
preliminary procedure. Advantages 
gained are through wide exposure and 
lymphatic excision and extraperitoneal 
plantation of the divided limbs of the 
colon. 

Collins combines an obstructive re- 
section with a Mikulicz clamping of an 
intended spur of the remaining limbs 
of a resected right colon, but adaptible 
to other portions of the colon. The 
usual intra-abdominal peritonealliza- 
tion and drainage is done. Preliminary 
cecostomy decompression is avoided. 

Goldschmidt quotes 7 cases of chronic 
inflammatory tumors responding to 
laparotomy and drainage. 

Dixon describes two cases of previ- 
ously resected sigmoids where mobili- 
zation by separation of the outer leaf 
of descending colon peritoneal reflec- 
tion permitted bowel restoration. 

Preliminary decompression to surgi- 
cal resections of the colon is urged by 
Krause who advocates Witzel ileos- 
tomy, MacQuirc who describes an orig- 
inal permanent ileostomy, and Glenn 
who advocates transverse colon colos- 
tomy. 

COLOSTOMY 

Best and Hiekcn describe a plastic 
operation for the cicatrized and re- 
tracted colostomy which prevents sten- 
osis recurring by mucosal suturing and 
elevation of the colostomy and suturing 
to a surrounding rubber doughnut. 

Landsman describes the post-opera- 
tive care of the colostomy and advo- 
cates the use of a rubber spool as an 
aid to fecal control. 

Warwick discusses the colostomy 
faults and complications and describes 
a colostomy wherein fascial suturing 
by external oblique or thigh transplant 
through a holed incision is done. 

Dixon advocates colostomy in debili- 
tated patients for cancer of the upper 
sigmoid followed by later abdomino- 
perineal resection. 

Xobuokn describes 3 cases where lie 


adapts the Kurtzahn’s method for con- 
structing a closable anus. 

THE CONSERVATIVE OPERATION 

The conservative operation for sphinc- 
ter control has aroused considerable 
discussion and has its staunch advo- 
cates. 

Drcitkapf reports a consecutive 
scries of 19 cases where sphincter pre- 
servation following rectal resection was 
obtained. Besides the pull through 
method of Hochenegg and the circular 
suture according to the Kiittner 
method, the operation used was with 
anal mucosa resection both with or 
without sphincter division. 

Turner reported 19 such cases be- 
fore the British Royal Society of Medi- 
cine. Colostomy preceded only G of the 
19. The operation is suitable in only 
5% of all cases coming to surgery. 
There was but one death. Gabriel in 
discussing his paper states only 11% 
or 1G cases of those operated upon at 
St. Mark’s Hospital. He did not fnvor 
it. Neither did Lockhart-Mummcry. 
Sir Gordon Watson favored it where 
large papillomata are involved. Rayner 
described a modified Hochenegg proce- 
dure. 

Mandl describes and advocates his 
modified Hochenegg procedure and 
states that though this "extended sacral 
operation” is not suitable for all opera- 
tions, other operative measures may be 
pcrmissable such ns endorectal electro- 
coagulation and linear rcctotomy. 

Stcindl agrees with Mandl that such 
an operation is ndvisable in certain 
cases and believes the radical removal 
of pararectal tissue is the point par 
e.vce Hence. 

Gold and Stritko advise the Mandl 
operation but state high lying tumors 
require abdomino-perineal resections 
and that a narrow pelvis and such 
causes are contra-indications for the 
Mandl operation. State the abdomino- 
perineal operation has come into dis- 
repute because of its high mortality. 

Carcinomatous Invasion of the 
Colon 

A very unusual case is reported by 
Lawrence, and Steele where an infiltra- 
ting carcinomatous ulcer of the stomach 
located 2 inches from the pylorus was 
found to have secondarily invaded the 
rectum, the cecum and nscending colon, 
and the splenic flexure. All had dif- 
fuse thickening of the wall and asso- 
ciated constriction of the lumen. 

Duval describes his technic for gas- 
trectomy and colectomy for neoplasm 
of the stomach with adherence to the 
transverse colon. 
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COLON 

Chronic Ulcerative Colitis 
(Idiopathic Ulcerative Colitis — Non- 
Specific Ulcerative Colitis — Bacillary 
Dysentery). 

BARGEN’S MPLOSTREiTOCOCCUS 
. Harden has published a book on “The 
Management of Colitis” in which in ad- 
dition to covering the various colitides 
in detail especial emphasis is given to 
chronic ulcerative colitis. 

Burgon and Kemble review in careful 
detail the predisposing factors in 20 
cases of chronic ulcerative colitis. 


Brust and Barge it reviewing 1291 
cases seen at the Mayo Clinic between 
1924 and 1932 found only 25 or 1.999 
over GO years o£ age. Of these 25, 1G 
were males and 9 females. None had 
polyps, one had carcinoma of the bowel. 
All but 2 cases responded very well to 
vaccine therapy. 20 were greatly im- 
proved in 2 weeks. 

Bargcn and Dixon review 25 cases of 
carcinoma and 2 cases of lymphosar- 
coma of the colon associated with 
chronic ulcerative colitis. Conclusions 
drawn are that in the younger indi- 
vidual the condition likely will be fulmi- 
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ncting nnd multiple and that vaccine 
therapy is decidedly indicated. 

Gallnrt Moves nnd Domingo from a 
bncteriologic study of 25 cases conclude 
that although the Bargen and Buttiaux 
organisms nre frequently found they 
resemble streptococcus mitis on the one 
hand and streptococcus saprophyticus 
on the other nnd nre not in their 
opinion specific. In the rabbit ordinarily 
non-virulent organism nre virulent 
when obtained from ulcerative colitis 
patients. 

Hare in his presidential address be- 
fore the Royal Society of Medicine dis- 
cusses ulcerative colitis. States that 
Hern found 50% of his cases benefited 
through the use of Bargen’s vaccine. 
Although Hurst reports good results 
with antidysenteric serum the author 
could not substantiate the same in his 
own cases. Clinically no substantiation 
could be given by the author to the ex- 
perimental work by Cramer with 
Vitamin A and MeCarrion with vitamin 
B. The author reports a macrocytic 
type of anemia in an ulcerative colitis 
case that responded to liver therapy. 

Howe reviews 20 cases seen in G 
} ears treated with autogenous vaccine, 
brewers yeast, haliver oil or vitamins 
and the usual dietary management. 
30% are well, 3599 markedly improved, 
15% moderately improved, and 2099 
died. 

Rttdner cites 10 cases and treated 8 
cases with the autogenous Bargen diplo- 
strep tococcus vaccine, with remarkably 
good results in 5 cases. 2 additional 
cases showed an associated endomooba 
histoiytic, and 2 the streptococcus 
licmolyticus. 

B. DYSENTF.RIAE 

Crohn and Roscnak in a review of 90 
cases where mainly through the use of 
polyvalent anti-dysenteric scrum given 
intravenously, and associated treatment 
such ns aeriflavin retention enemas, 
diet nnd the usual medicinal measures 
state 44.5% were cured, 30% improved 
and only 1099 not improved. The 
authors are enthusiastic over Bargen’s 
fine therapeutic results but do not ac- 
cept the diplostreptococcus as being the 
proven cause of this disease. 

Felscn reports an acute form of 
bacillary dysentery in 3 cases char- 
acterized by rapid course progressive 
leucopenia with granulocytopenia and 
fatal termination. He believes an en- 
teric and neurotropic toxin is present, 
a virus causing the latter and urges 
early diagnosis and immediate dysen- 
teric antitoxin. T wo of the cases 
showed ulcerative enterocolitis nnd 
polyposis of the distal ileum and entire 
colon. Felsen regards chronic ulcera- 
tive colitis nnd regional ileitis as varied 
forms of bacillary dysentery. 

Hurst has advocated the use of poly- 
valent antidysenteric scrum since 1920 
which he advocates at an early stage to 
prevent chronicity and gives in daily 
doses intravenously. He believes 
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chronic ulcerative colitis due to the 
dysentery bacillus or an allied pnren- 
teric organism. 

WinkeMrin advises antidysenteric 
serum and bacteriophage in nonspecific 
ulcerative colitis obtaining positive ag- 
glutinins in 22CI- of such cases, and a 
bacteriophage potent against one or 
two of the strains of the b. dysenterine 
in 3 Otl of cases. 

OTHER ORGANISMS 

Arrrse and his co-authors observing 
their cases for « years state Rood re- 
sults followed the use of various vac- 
cines in 22 cases. The diplostreplococ- 
eus of Bnrgen appeared to be identical 
with the enterococcus type B of Gundel 
and they do not believe it specific. The 
organism from 23 cases of ulcerative 
colitis cases were studied. Anaerobes 
particularly in Cl. perfringens variety 
were always found in intestinal ulcers. 

Dock, He in; and Drapstedt were able 
to produce complement fixation tests in 
4 patients with chronic ulcerative 
colitis with antipen prepared from iso- 
lated loops of patients and from " ex- 
perimental monkeys, usinp anaerobic 
flora wbicb was non-spore forminp and 
gram-negative. Similar strains were 
recovered from two monkeys recently 
recoverinp from the Flexncr type of 
dysentery. The flora closely resembled 
br.cicroide? frapilis and fundiliformis 
nctinomyces nccrophorus, and the bacil- 
lus necrophorus. 

M1XEP vaccine 

Gcs/rr/i'n and his co-authors cite pood j 
results in treatment in In cases where | 
a staphylococcus, streptococcus and b. 
coli antivirus was used daily. 

Repc reports excellent results in 6 
cases usinp b. coli cultures from normal 
individuals ns a retention onemn, the 
same mixed in plucosc solution. 

DEFICIENCY STATES 

It nr A" ir pad linn riqure found defi- 
ciency states present in 17 of 75 cases 
as scon in oral mucosal chanpes, 
anemia, blood chemistry chanpes, and 
peripheral neuritis. Mnckic and Pound 
found on further rocntpcnopraphic 
studv disturbances of motility and such 
which the deficiency states could have 
caused by nfTectinp the small bowel. 

CAECtUM THERAPY 

Haskett and Cantnrow report <,n 
further pood results by calcium and 
pnralhyrcoid treatment. 

Klinefelter advocates calcium therapy 
with hiph vitamin diet. 

hemostatic treatment 
Hclenpi treats with ascorbic acid 
bnsinp the effect as due to the hemos- 
tatic effect with the nccompnnyinp 
vitamin C deficiency on the part of the 
patient. 

Kochs and others state pectin treat- 


ment has given good results by reason 
of its hemostatic effect 
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The Irritable Dysfunctioning Colon, 
Chronic Colitis, or Unstable Colon 

Numerous papers touch upon this 
subject but do not confine their subject 
matter to it, generalizing upon tumor 
growths or discussing this disease in 
the differential diagnostic consideration 
of other colopathies. Valuable and in- 
teresting contributions however have 
been made on the subject which include 
consideration from the biochemical, 
vitamin deficiency, allergic, psychic, 
emotional motor and secretory dysfunc- 
tion, vagotomic, reflex, toxic and radi- 
ologic aspects. 

general 

Gallart-Mones states that only a few 
of the eolitides should be termed colitis. 
In reviewing 40 cases the dysfunction 
present was general, not connected 
with secretory insufficiency, metabolic 
disturbance, or hereditary factors, was 
suggestive of hypersensitivity, showed 
colonic hyperkinesis, and required indi- 
vidualized treatment. States these cases 
are pseudo-colitis. 

Hurst speaks of the unhappy colon, 
describes the normal and pleas for sane 
gnstro-intestinal hygiene, freedom from 
bowel irritants and shows how many 
concepts are based on erroneous ana- 
tomic and physiologic teachings. 

Laus in an extremely informative 
paper reviews the essential colonic phy- 
siology, details the normal and ab- 
normal stimuli and gives a comparative 
clinical interpretation based on numer- 
ous case studies. 

allergy 

Alvarez states that digestibility of 
foodstuffs varies with individual sus- 
ceptibility and that food sensitivity 
should not be laid totally to allergic 
sensitivity. 

TViltsic states that he disagrees with 
Alvarez and states that all symptoms 
of which a patient might complain 
seem to be due directly or indirectly to 
intestinal toxemia. Advocates mainly 
colonic irrigation. 

Hare states that 859o of 38 patients 
had a personal or family history of 
allergy and considers that factor as 
important and is in accordance with 
Pearson’s findings in 1933 where 20% 
of generally healthy adults show the 
same. Moore stresses the same. 

BIOCHEMICAL 

Trumper as a biochemist writes a 
very interesting paper and discusses 
the need for restoring acid-base equali- 
brium in the dysfunctioning colon to 
replace the lost minerals and to restore 
the proper alkali deficiency. States 
that colitis manifested by diarrhea not 
only rids the bowel of irritating sub- 
stances, but nlso depletes it of neces- 
sary minerals, inorganic constituents 
and enzymes thus producing putre- 
faction, irritation both physical and 
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chemical, nervous instability, primary 
and sometimes secondary dehydration, 
and severe acidosis. 

NEUROGENIC 

Hodman cites 7 cases and believes 
that in most ulcerative colitis is a term- 
inal stage of colon dysfunction of psy- 
chogenic origin. 

Davis, Sullivan and young plea for 
the recognition of neurogenic and 
psychic factors in colitis. 

Morgan stresses the viscero-motor 
and viscero-sensory symptoms as fre- 
quently manifestations of a general 
body state. Classifies colitis as mucus, 


granulosa, atrophicans, hemorrhagica 
and ulcerative colitis. 

REFLEX CASTRO-INTESTINAL 
licrgcrcl and Caroli review 100 cases 
where chronic appendicitis caused coli- 
tis as was determined by appendec- 
tomy. 

Feldman stresses the associated 
hyperirritability and hypermotility of 
the right colon with appendiceal ab- 
scess. 

Mocnch in an excellent paper cites 
the various gynecological conditions 
that may give rise to gastro-intcstinal 
symptoms and ascribes this to factors 
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The barium meal prepared with Hor- 
lick's penetrates the gastro-intestinal 
tract throughout. Unlike meals which 
must be given cold to disguise degree 
of acidity, Horlick’s may be given at 
body temperatures. Thus it will not 
disturb correct stomach motility, make 
diagnosis less certain. 
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Does not ovcr-stimulate or neutralize 
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digestion of the food elements and the 
formation of an exceedingly fine curd 
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alimentary tract. 

G. Non-Constipating 
Horlick’s docs not lump or constipate. 


7. Non-Irritating 

Neither burdensome nor irritating to 
diseased mucous membrane. Does not 
interfere with regular action of 
pylorus. 

8. Definite Composition 

By observing proportion of Horlick 
formulas, technician can be sure of 
solution uniform in character. Horlick’s 
gives smooth, homogeneous suspension. 
Radiographs will be singularly free 
from defects attributable to character 
of suspension medium. 

9. Convenient 

Horlick’s is easily and quickly prepared 
as needed. No waste. Either the 
natural or chocolate flavor of Horlick’s 
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taste. 
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such as anatomical interrelation ef 
blood supply, general and autonomic 
nervous innervation, ns well as related 
factors of a mechanical, chemical and 
toxic nature. 

DIETARY 

Fills describes a syndrome seen in 85 
cases with B. avitaminosis with gastric 
atony, spastic colon, low hydrochloric 
acid, and mild hypothyreoidism re- 
sponding to dietary measure with 
wheat germ. 

MELANOSIS 

Zobcl and Snsnow found an incidence 
of melanosis of 3.5% in 200 cases ex- 
amined. Constipation was present and 
cascara sagrade was habitual. 

MET ADYSENTERY 

C(i8tclltini reports a form of colitis 
due to b. ceylonensis A. and B. (Castel- 
lani 1007) and b. madampensis some- 
what similar to the dysentery bacillus 
termed metndyseritery. It is character- 
ized by recurrent dysentery with long 
periods of remission. Geographically it 
is tropical to temperate in distribution. 

VACCINE 

Matccr and Baltz in a brilliant paper 
discuss the results obtained in the 
treatment of non-ulcerativc colitis or 
the unstable colon. 1000 cases treated 
during the last 4 years. 3000 cases 
showed skin sensitivity. The therapy 
was found to be a distinct value in ob- 
stinate cases as well as a valuable 
adjunct in the usual run of cases with 
chronic functional diarrhea, chronic 
‘ toxic vertigo” and chronic headaches. 

Tripodi cites the results of intraven- 
ous nntigonorrhcnl vaccine treatment 
in GO duodenal ulcers and 40 chronic 
colitis cases with benefits marked in 
the former but uncertain in the latter 
and due to the relaxation of the smooth 
musculature of the bowel. 

Diarrheas in Infancy and Childhood 

Terrell and Owen report an epidemic 
occurring near Fort Worth, Texas, 
effecting thousands of adults but pre- 
dominantly infants and children. All 
cases showed a predominating large 
gram-positive diplostreptococcus. 14 
cases were negative to agglutination 
for the various dysenteries and typhoid. 
Autopsies revealed a hemorrhagic 
mucosa and lymphoid hyperplasia with 
superficial ulceration with cultures 
showing the same organism. Rabbit 
inoculation caused mucosal congestion, 
large amounts of mucus and bloody 
mucus but no ulcerations. 

Johnston and Ktiatce describe an epi- 
demic in the nursery of a small Toronto 
Hospital where in 15 cases involved, 0 
deaths occurred, due apparently to b. 
dispar. Reports two previous epidemics 
one of 1931 and one of September,- 
1934, due apparently to b. dyscntcriae 
(Sonne). 

Locschkr shows that in severe toxic 
dysenteries in childhood severe toxicity 
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and dehydration are the predominate 
factors. 

Mclgtmrd in referring to the treat- 
ment of diarrhea in infants and chil- 
dren stresses the need for opiates, diet, 
and the prevention of cross infection. 
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Abdominal Fains that Follow an Emotional 
Storm. Med. Clinics of N. Am.. 19:399, 
Sept., 1935. 


Alvarez, W. C. and - Hinshaw, II. C.: Foods 
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104:2053. June. 1935. 

Bergcret and Carol!: Appendicitis nnd Colitis. 
Her. med. franc., 16:703, Nov., 1935. 

Bodman, F.: The Pnychologic Background of 
Colitis. Am. J. M. Sc., 190:535, Oct., 1935. 

Castellani. A. : Further Observations on a 
Little Known Type of Chronic Colitis (Chronic 
Mctadyscntery). J. Trap. Med., 3S:17G, July 
15, 1935. 

Davis, T. D.: The Irritable Colon: Common 
Condition. Commonly Misunderstood. VirfliniVi 
Af. Monthly, 62:144, June, 1935. 

Feldman, M.: Appendiceal Abscess: A Roent- 
genologic Consideration, with Especial Refer- 
ence to the Diagnostic Difficulties and Its Dif- 
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Hurst. A. F.: The Unhappy Colon. lancet 
1 :M83, June 29. 1935. 

Johnson, M. M. and Kaakc. M. J.: Barter!- 
ologic Studies of Three Small Epidemics of 
Infectious Diarrhea in Children. Two Caused 
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Bacillus Dispar. J. Pcdiat.. 7:65, July, 1935. 

Lnus, C. J.: Irritable Colon Syndrome. RadL 
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Moench, G. L.: Interrelation of Gynecological 
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29:399, Sept.. 1935. 

Morgan, F. W. : Common Disorders of the 
Larne Bowel. J. Kansan M. Soc., 36:406, 
Oct., 1935. 

Sullivan, A. J.: Emotion and Diarrhea. Rev, 
Gastroenterol., 2:340, Dec.. 1935. 

Terrell. C. O. nnd Owen, May; Observations 
on Recent Epidemic of Diarrhea, with Bnc- 
tcriologic Studies. Texas State J. Med., 31 :204, 
July. 1935. 
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Chronic Colitis). Riv, Osp., 25:2S9, June, 
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M« Times and Long Island M. J 63:238, 
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Dolichocolon 

ETIOLOGY AND PATHOLOGY 

Bernard believes that dolichocolon is 
postembryonic due to nn anatomical- 
clinical entity leading: to a disturbance 
of motility by reason of an anomaly of 
fixation or length of mesentery. 

Blanco reviews the theories of origin 
and classifies according to sigmoid, de- 
scending or transverse, demonstrating 
cases in children wdth radiograms. 

TREATMENT 

Scncquc and Milhxct describe a one 
stage exteriorized anastomosis. 

Nard describes a technique which by 
a lateral Trendelenburg position and a 
transverse incision permits better ex- 
posure. 


Bernard, A. nnd de Tnyrae, A.: (Dolichocolon; 
Pathogenic Study). Car. d. Hop., 103:861. 
June 22. 1935. 

Blanco. L. V. nnd Foks, D. : (Dolichocolon in 
Children). Semana Med., 1 :1359. May 9, 1935. 

Nard, M.: (Surgical Treatment of Dolicho- 
colon ; Splenic Hemicolectomy). Rcrrdraux 
Chir., 6:222. Oct., 1935. 

Seneoue. Milhlct: (Surgical Treatment of 
Dolichocolon. with Particular Reference to 
One-stage Refection with Exteriorized Term- 
ino-termlnal Suture). J. de Chir.. 46:187, 
Auk.. 1935. 


Inflammatory Lesions of the Colon 

REGIONAL OR TERMINAL ILEITIS 

A condition of Ileocolitis, regional 
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"Pain disappeared after the first 
dose” is the significant comment of 
many clinicians in reporting their ex- 
periences with Creamalln therapy. 

The ability of Creamalin to control 
pain and pylorospasm speedily Is un- 
doubtedly due to its unique astringent 
properties as well as to its rapid acid- 
fixing action. The special process em- 
ployed in the preparation of Creamalin 
may well account for its unusual anal- 
gesic action. Try Creamalin and ob- 
serve its rapid effect on pain. 

The Creamalin Continuous Drip Treat- 
ment. Although Creamalin has yielded 
gratifying results in thousands of cases 
of peptic ulcer when administered 
orally, certain types of cases are moro 
amenable to a form of treatment 
whereby diluted Creamalin Is adminis- 
tered ns a continuous drip. These cases 
Include those 1) wherever a high 
nocturnal acidity renders the case re- 
fractory to intermittent oral treatment; 
2) bleeding ulcers; 3) the generally re- 
fractory type. In one institution alone, 
142 cases have been treated by the 
Creamalin Drip, and with one excep- 
tion, x-ray findings were negative In 
from seven to ten days. 

The Creamalin Automatic Drip Con- 
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the technique of continuous drip ad- 
ministration. now makes the whole 
therapy a simple routine. Write for 
information and for material for clinical 
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ileitis or chronic cicatrizing enteritis is 
reported by Erb who reports -1 cases 
with pathology limited to this region 
characterized by edema, congestion, 
lymphoid tissue inflammation, necrosis 
and symptoms of severe prostration 
and characteristic of appendicitis. He 
states that these cases were similar if 
not actually the same as those described 
by Crohn et al, Harris, Bell and Brunn. 

A similar case is reported at the 
Cabot Clinic. 

Felscn reports a summary of evi- 
dence which he has accumulated in 
support of his contention that bacillary 
dysentery, distal ileitis, and non-specific 
ulcerative colitis are different stages or 
manifestations of the same disease. 

INFLAMMATORY LESIONS 

Briickc reports a case of ischemic 
stenosis of the transverse colon 1 1 days 
after ligation of the middle colic artery. 

Hanlt reports an unusual case of 
emphysema of the cecum. No cause 
was found and the cultures from the 
air blebs were negative. 


liarpen, J. A. and Dixon, C. I'.: Rctrionnl 
Ileitis. Vrocerdinys o/ the Staff Af retina* of 
the Mayo Clinic, 10:S14, Doc., 18, 1935. 
RrQckc, Han't V.: ITeber Ischiimischc Darms- 
tenose. (Ischemic Stenosis of the Intestine). 
Arch. f. Klin. Chir.. 182:95, March 4. 1935. 
Erb, I. II. and Farmer, A. W. : Ileocolitis: 
Acute Ileocolitis Simulating Appendicitis nnd 
Characterized by Edema of Ileocecal Recion 
and Mesenteric Glands: Itn Relation to 

“Regional Ileitis” or “Chronic Cientrmnn 
Enteritis.” S. G. O.. 61 :6. July. 1935. 

Hanlt. L. L. : Emphysema of the Cecum. J. A. 
M. A.. 10 5:1982. Dec. J4. 1935. 


Mechanical and Traumatic Condi- 
tions of the Colon 

Cunniffc reports an intussusception 
of a cancer of the descending colon 
treated successfully by Mikulicz opera- 
tion and diagnosed pre-operatively by 
X-ray. 

Harilouin reports 4 cases of volvulus 
of the sigmoid and advises immediate 
resection if possible in all such cases. 

McClure reports a case of torsion of 
the entire small bowel with symptoms 
of persistent constipation, umbilical 
pain, meteorism, vomiting, etc. 

Sadtzcr and Rhodes report 5 cases 
where terminal colon lesions resulted 
in dinstasic perforation of the cecum. 

Vanlantle reports volvulus of the 
pelvic colon in 2 cases. 

Walkiing reports a ruptured sigmoid 
in a CO year old male due to inserting 
a brass nozzle sprinkler into the rectum 
in the attempt to give an enema. 

(See also congenital anomalies and 
dolichocolon). 


Cunnigr, E. IL : Double Kchinococcu, Cy-t of 
I.ivor Intu— u-ceelion of the De-ecndins Colon. 
Ann. Surp.. 101:1147. June, 11*37. 

Hnntouin. I*.: (Four Ca.e. of Volvulus of the 
Sietnoid Colon I. Hull, rl Mem. Sue. Sat. cfe 
Chir.. 61:22;. 1333. 

McClure, II. M. : Volvulus; Torsion of the 
Whole Mesentery. J. Ollahama State M. A., 
2S:!00, 1035. 

Sncltrer, D, V. nnd Rhodes, G. K. : Diastiisie 
t, — ' — ♦ »... Vn-ma! Cecum. Resulting 
s ... * Colon, /inn. Sura.. 


Coses). Hull, ct Mem. Sr/r. Sal. tie Chir 
GV:1030. Oct 26. 1035. ' 

Wnlkline. A.: Rupture or the Siytn-jld by 
Hydrostnttc Pressure. Ann. Sum Ins. is. 
Sept.. 1035. n-.i.l. 


Megacolon 

ETIOLOGY AND PATHOLOGY 

Freeman states that whereas some 
maintain rectosigmoidal spasm is re- 
sponsible for megacolon, the trouble is 
mainly due to sympathetic nnd para- 
sympathetic unbalance inasmuch as 
lumbar ganglionectomy improves the 
condition. Believes sphincter spasm 
may lead to megaeolon and frequently 
accompanies the pathology. 

Zander describes a ease necessitating 
right colon resection that came by 
reason of previous surgery for consti- 
pation where an exclusion of the colon 
had been done. 

Pitman describes a case where dilata- 
tion and stasis of the proximal colon 
came secondarily to a napkin ring de- 
fect just above the cecum as well as 
because of the added pathology of 
herniation of the stomach. 

Caciro describes a valvular megasig- 
moid originally described by Riedel and 
Perthes which showed a feealith *if 
enormous size at 16-17 cm. distance 
from the anus in the megasigmoid 
where a true spur was found and be- 
hind it the base of the cavity. 

TREATMENT 

lined; believes in surgical resections 
in certnin selected cases. 

Orator states the need for indi- 
vidualization in treatment nnd cites 
three cases to demonstrate his point. 
One case he states showed a congenital 
maldcvelopment of the sacra! parasym- 
pathetic nervous system and would re- 
spond to lumbar sympnthectomy, hut 
nnothcr case cited seemed to indicate a 
pathological overstimulation of the 
parasympathic nerves and by this pro- 
cedure would be made only worse. 

Rankin reports 10 cases operated 
upon. Favors inferior mesenteric pre- 
sacral nerve section. 7 cases were for 
congenital idiopathic Hirschsprung's 
Disease and 3 for constipation. Be- 
lieves that the norticorenal or renal 
periarterial plexus is joined by the 
branches of the first and second lumbar 
ganglions to form the intermesenteric 
plexus so that lumbar ramisoctomy and 
ganglionectomy may affect the descend- 
ing colon, sigmoid, rectum and internal 
sphincter by reason of the innervation 
to colon and rectum. 

Dominici favors expectant treatment 
and surgical treatment only if this 
fails. 

Rives and Strug report that a case 
reported previously with S. J. Stabins 
where spinal anesthesia was used thera- 
peutically has remained well for 4 
years. Refer also to good results ob- 
tained in another patient with mega- 
colon and two patients with obstinate 
constipation so treated nnd reported by 
these co-authors in January, 1935. The 
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present report concerns two cases one 
8 years of age and one 9 years of age 
with excellent results in the first and 
partial in the second. 75 to 100 mgm. 
of novocaine was used. It is thought 
that this anesthesia isolated the colon 
from its central autonomic control and 
thereby permits normal function. 


Cneiro, J. A.: (Valvular Mojrnsijnnoid with 
Fecal Mm; Colectomy in Two Stores). Hoi. 
V Trab. dc la Soe. dr Cir. dr It timos Aim, 
2D.-15S. May S. 2935. 

Dominic!, I>.: (Surcery of the Colon Exclusive 
of Operations for Tumors and Cysts, and on 
the Appendix). Arch. Ital. di Chir., 38:783, 
1935. 

Freemnn, L»: Gastric and Intestinal Spasms: 
Their Relation to Sunrery. Colorado Med., 
32:914. Nov.. 1935. 

Hucck. II. : (Successful Resection in Treatment 
of Ilirsehsprunp’s Disease. Zcntralbl. /. Chir., 
G2 :14G4, June 22, 1935. 

Orator: (Treatment nnd Clinical Picture of 
Hirschprantr’s Disease in Children). Zcntralbl . 
f. Chir.. G2:1293. June 1. 3935. 

Pitman, j. F. : Esophatreal Diverticulum nnd 
Diaphragmatic Hernia with Thoracic Stomach 
nnd Redundant Colon. Af. Bull. Vet. /lrfnmt., 
12:190, Oct.. 1935. 

Rankin. F. M. : Treatment of Hirschpruntt’s 
Disease. Kentucky Af. J., 33:474, 1935. 

Rives, J. D. nnd Strus*. L. II.: Treatment of 
Hfrsehs prunes Disease by Spinal Anesthesia : 
Preliminary Report. Note Orica ns Af. and S. 
J.. 88:31, Aujt.. 1935. 

Zander, P. : (Formation of Mejrncolon Follow- 
ing Anastomosis of the Dartre Rowel Becnusc 
of Chronic Constipation). Zcntralbl. f. Chir., 
62:538. March 16, 1935. 


Physiology of the Colon 

Very valuable contributions were 
given to our specialty in this field of 
research. 

FECES 

Pachioli and Mcnyoli by a colori- 
metric study of the stools of 381 chil- 
dren states that breast fed Infants 
stools are acid showing a p.h. of 5.G, 
that the p.h. value varies with the diet 
and that after 2 years of age the stools 
are alkaline and not influenced by diet. 

Goiffon has published a manual de- 
scribing the normal formation of feces, 
the examination, evaluation and the 
therapeutic considerations of fecal ex- 
amination for clinical purpose. 

Amalfitano in two separate articles 
describes an acetic acid test for albu- 
men which is indicative he states of in- 
testinal ulceration, and studied the 
presence of amylase in 24 cases claim- 
ing an increase in chronic inflammatory 
intcstinal disorders and a decrease in 
the acute. 

Do as and Wicker in separate articles 
attempt to evaluate the Boas test of 
feces and state the presence of un- 
changed hemoglobin and copratopor- 
phyrin signifies the suspicion of cancer. 

Ehlcrt nnd Fc.twurst state a greatly 
reduced value of urobilinogen is highly 
significant of cancer present below the 
cardia 27 of 31 cases of carcinoma 
having fecal values indicating cancer. 

Stcpperda found in the study of 
feces in humans and dogs that the 
rectal end is 10Cr more concentrated 
than the colon end, nnd that the proxi- 
mnl colon is 1077 more concentrated 
thnn the cecum, which he believes is 
directly related to the proportionate 


degree of vascularity of those portions 
of the bowel. 

THE NERVOUS MECHANISM CONCERNED 
IN COLON FUNCTION 

Kobat, Anson, Magottn nnd Hanson 
experiments are a distinct contribution. 
By fnradic stimulation of the lateral 
hypothalamic area in the Unanestlie- 
tized cat they produced the same 
sympathetic response described by Can- 
non in his emotionally excited cats nnd 
produced an inhibition of gastrointes- 
tinal motility. The suprnmamillnry 
commissure produced the same results 
suggesting this to be an afferent path- 
way to the gut. 

M’Fadden, Louphridgc nnd Milroy 
studied one or more of the nerve path- 
ways to the distal colon nnd observed 
the effect upon the colon motility 
following severance. Interruption of 
sympathetic pathways leads to sphinc- 
ter relaxation nnd an atonic dilated 
colon. Section of the pelvic nerves or 
dornal sacral roots caused a hyper- 
motile colon and spastic sphincter. 

Denny and Graeme described nnd 
studied the reflex act of defication find- 
ing that the sacral segments of the 
cord cause greater fusion of rectal con- 
tractions, whereas the sympathetic 
nerve supply through the hypogastric 
to the anus and rectum does not. The 
mechanism of defecation depends upon 
the reaction of the rectum to distention. 
Automatic and reflex responses come 
also from cutaneous area of sacral 
segments. 

Arcndt on the basis of radiologic 
study stntes the junction of the first 
nnd middle third of the transverse 
colon constitutes the Cannon-Bohm 
point which is the point of change from 
upper splanchnic innervation to the 
lower innervation of the vagus and the 
pelvic plexus. 

Kolossow and Polykarpowa by sec- 
tioning the hypogastric nerves found 
that the sympathetic nerves of the 
rectum are postganglionic fibers of the 
same nerve elements present in extra- 
mural ganglions and that the fibers are 
actually axon ganglion cells. 

MOTILITY CHANGES IN THE COLON 

Kr aa fucks states that the capacity 
of the colon is necessary information 
to interpretation of the mechanism of 
evacuation. 

Sparks and Colins working on rats 
with carefully controlled diet and con- 
trol scries substantiate the work of 
Hargreaves, Fletcher nnd Dickson, and 
show that the volume of the colon if 
maintained on a diet deficient in 
vitamin B increased strikingly. 

Okac found a direct relationship be- 
tween peristalsis and increased circula- 
tion of blood in the bowel wall. The 
effect of numerous drugs were studied 
in this respect. Peristalsis was defi- 
nitely effected by pitugiandol, esserin, 
prostigmin and barium chloride. 

C. Goldman with a study based on a 
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proctoscopic cadaver, and lap'arotomy 
examination describes the approxima- 
tion of the mesenteric and antimesen- 
teric rectosigmoid walls ns due to 
circular muscle contraction, and the 
descent of the antimesenteric wall due 
to intra-abdominal pressure. 


Arcndt, J.:. (Significance of Cannon-Roehm 
Point in Functional' Movement* of the Colon). 
Fortsehr. a. «/, f!ch. it. fiorntficnstrahtm, 
51:509. May. 1035. 

Denny, Drown ami Graeme, It.: Nervous Con- 
trol of Definition. /Irani. 5^:256, Part 2. 
Goldman. C.: Normal Excursion of Sigmoid 
into Rectum. M. ftre.. 1(2:188, Aug. 21, 1935. 
Knlml. It., Anson. It. J., Magoun. If. \V. amt 
Rnn*on. S. TV. : Stimulation of Hypothalamus, 
with Especial Reference to its Effect ftp 
Gastrointestinal Motility. Am. J. Phi isiot., 
112 :2M, May, 1 035. 

Kohmmv, N. (5. and Polykarpown. G. A.: (hix- 
jierimentnl Morphologic Investigation of Auto- 
nomic Innervation of Rectum). Ztnchr. f. 
Anat. u. Kntircl:lnu*nr*ch, 104:715, 1935. 
Krcuzfuchs, S. : (Mechanism of Evacuation of 
Colon in Relution to Its Capacity. /ionium- 
vrazis, 7:302. May. 1935. 

MTndden. J. S.. Ixiughridgc, ,1. S. and Milroy, 
T. H : The Nerve Control of the Distal 
Colon. QiMirlerlw Journal of Experimental 
Pliyninlomi . 25:315, Dec.. 1933. 

Okae, K.: Reciprocal Relationship Retween In- 
testinal Motility. Illood Circulation in Intes- 
tinal Wrll and General Circulation. Mitt. n. 
• /. meet. Aknd. su Kioto . 1935. 

Sparks, M. I. and Colins, E. N. : Role of 
Vitamin It. in Tonus of Large Intestine. Am. 
,/. Di first. Jhs. and Nntrit., 2:518. Dec, 1935. 

Special Tumors or the Colon Other 
Than Adenomas 

Bartlett reports a case of endome- 
trial tumor of the intramuscular por- 
tion of the sigmoid bowel wall, thought 
by the author to be embryonal. 

IJiihm reports a lymphatic cystoma of 
the descending colon. 

Geschichter reports ITS cases of 
benign tumors with the following in- 
cidence: 

Retropcri- 
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Konjctznjf reports 2 cases of endo- 
metriosis of the lower segment of the 
sigmoid, one confined to the longitu- 
dinal muscle layer and one penetrating 
the entire muscular layer. 

Mclicou' cites four cases of xanthie 
lesions one of which was of the cccum 
and ascending colon due to kidney 
sinus. The xnnthic change is due to 
excess of lipoids on the basis of lipo- 
genic response by cells of the reti- 
culoendothelial system. 

Vormu* reports a sigmoid myoma 
successfully removed by two stage re- 
st ction. 

Ilargrn and Dixon review 2 cases of 
lymphosarcoma of the colon. 


Darren. J. A. nr.d Dixon. F. : Chronic 
UIcfratR*- Colitis with Associated Carcinoma. 
Pro/rt -1 in Manarsment. Arch. Surtt.. 30 :"5 1, 
May. 11*3',. 

I tart Mi. It. V.’.: Kndemetrio-ds of Sigmoid. 

,.|r. J. Suru. 21* zl 22. July. 11*37. 

Ik'hm. G.: (Lymphatic Cystoma of Wall of 
I).— reading fVkm). .treh. ltd. *f. J'oJ- d. 
,1pp. Jtitjrr., 4:2.70. July. 1937. 

Gr»rhifktfr. (!, F. : Tumors of the Diy*-*tLe 
Tract. Art. J. Cancer, 25:130. Sept.. 1935. 
Knnjrtzny, G. E. : ( Hetemtopir Endometriosis 

of I .arc** Itstc.tir.p'. Chirurg, T :27 r \ May 1. 
1977. 


Melicow. M. M.t Xnnthic Legions. 

A.. !05:7fiS. Sept. 7. 1935. 

Varner. II. II. and Green. J. L.. Jr. 
of Colon. Southwestern Med., 19:1 
1935. 
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CONGENITAL ANOMALIES 

There is n considerable number of 
ease reports covering imperforate anus, 
vestibular and vulvar anus and con- 
genital anorectal atresia. 

Klinefelter reports a completely ab- 
sent colon in an otherwise normal new- 
born. Patel reports a ease showing 
total atresia in a 57 year old adult with 
symptoms present since 15 years of age 
interpreted as doubtfully congenital 
but with congenital disposition towards 
atresia. 

The omcntocolic membrane and the 
ligaments of the right colonic angle arc 
discussed in reference to intestinal ob- 
struction. 

A large number of cases are reported 
where with abnormal rotation cecal 
volvulus occurred due to mobile ileum, 
and cecum with inverted cecum, and 
other nnomilies of ileocolic fixation. 
Cnnslglw states many asymptomatic 
cases of mobile eecum occur and in 
most eases of acute appendicitis may 
be a predisposing cause. 

Steer t reviews acute and chronic 
volvulus of the cecum from the records 
of the Massachusetts General Hospital 
from 187R to llt.10. Exclusive of 
strangulated hernia 7 eases arc re- 
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ported. S20 cases of acute volvulus were recorded. 11.3% 
were cecal, 18.8% sigmoid and G7.9% small bowel. 

Retroposition of the transverse colon is discussed by 
Tntesilale who cites the 12 th reported case. 

Callender and others report an anomaly where jejunal 
ileal herniation occurred into mesocolon. 

Numerous reports of sigmoid volvulus are in foreign 
articles. 

(Also see Dolichocolon) . 


Cullender* C. L., Rusk, G. V. nnd Noir. A.: Mechanism, Symptoms, 
end Treatment of Hernia into the De»cendintr Mesocolon (Left Duo- 
clenn! Hernia) ; n I'lca for n Change in Nemoclature. 5. O. O., 
MilOZS, June. MM. 

Contlclio. V.: (Clinical Syndrome of Mobile Cecum). Arch. Ital. di 
Chir., 40:281, May, 1935. 

Klinefelter, E. Y*\ : Congenital Absence of the Colon. Am. J. Hi*. 
Child.. 50:451. Aug.. 1935. 

Patel: (Total Atresia of the Lftwre Rowe), Iloosigmoidettomy) . Lyon 
Chir.. 32:99. 2?3 5. 

Sweet, It. H. : Volvulus of Cecum. Acute and Chronic, with Reports 
of Eight Cases. AVic Enpland J. Med., 213:287, Aug. 15. 1935. 

True^dnle. I*. E. : RetropositJnn of Transverse Colon: 2 Cases. J. A. 
M. A.. 101:1507. May 11. 1935. 


CONSTIPATION 

General 

The majority of authors on this subject agree with the 
expression of Douthwaitc who states “It is sad to reflect 
that one of the greatest advances in the treatment of 
gastro-intestinal diseases is being obstructed by the re- 
luctance of the patient to accept simple remedies in the 
place of unnecessary drugs.” 

Isnicaatcr in writing about bowel training in the child 
states “Our experience is that the difficulty is not in get- 
ting the mother to do enough for the child, but rather to 
keep her within bounds and not doing too much.” 

A lie it emphasizes the need for correcting anorectal path- 
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Says Dr. Jenkinson 

", , . faking a patient with symptoms attributed to 
gallbladder disease, followed by a negative chol- 
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nounced cholagogue influence. Through these ac- 
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In 3 ? 4 gr. doses U.d., it is indicated in biliary 
engorgement, chronic cholecystitis, cholangitis, 
and hepatitis of toxic origin. 
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ology and gives a thorough rationale for good manage- 
ment. 

Murray writes an excellent review covering the etiology 
and stressing individualized treatment of each case. 

Investigative 

F risch experimenting with children, artifically produced 
constipation in 1 G cases allowing bowel movements only 
once in every 11 days and noticed no immediate harmful 
results. 

Pape in an excellent article reviews the roentgenologic 
findings in 224 pathological cases showing dingramaticnlly 
the cycle of disorders of motility as compared to the 
normal case. The cases are divided into the hypokinetic 
as opposed to the hyperkinetic, that G 2 cases are diar- 
rhetic, 128 constipated, while 34 cases are called occult — 
that is an abnormally rapid passage combined with normal 
evacuation. Slightly less than half the cases of constipa- 
tion showed delayed motility in the proximal colon and an 
equal number showed normal transport as far as the de- 
scending colon, delay beginning with passage of the sig- 
moid or emptying of the rectum. Only a comparatively 
few were hyperkinetic type showing abnormally rapid pas- 
sage throughout the colon. 

Physical Therapy and Colonic Irrigations 

Physical therapy is recommended in a special rectal tube 
by Richter who believes the escape of gases causes n rapid 
disappearance of symptoms and that diet, laxatives and 
massage are useless in advanced conditions where toxins 
from constipation have afTectod body organs. 

Fricdcnteald and Morrison state that colonic irrigations 
properly used are of therapeutic value in mucus colitis and 
intestinal stasis. 

Mulinos has written a valuable and instructive article. 
The various drugs are discussed in detail and their 
chemical nction explained. Laxatives and purgatives are 
classified as those which depend upon bulk, lubrication cr 
upon the retention of water; those which alter the fluids 
of the intestine to make them less readily absorbed; and 
those which stimulate the small or large intestine or both. 

Kovacs writes on the physical therapy treatment of con- 
stipation in an article following that of Frcidenwald and 
Mulinos in the same journal. These articles in conjunc- 
tion with each other make the subject matter well rounded. 
Kovncs, however, docs not favor colonic irrigations al- 
though he concedes suitable medicated irrigations in colitis 
may temporarily be employed. Spastic constipation dif- 
fering from atonic constipation requires nervous relaxa- 
tion, local sedation, and heat preferably by diathermy. 

Dietary and Medicinal 

Iiastcdo writes a valuable and important article review- 
ing the factors of water, foods and bulk-producing laxa- 
tives in the treatment of constipation. Foods act in four 
ways he states, viz: by distention, mechanical irritation, 
chemical irritation and by reason of their vitamin content 
— mainly vitamin B. 

Rcnhcrt reports an unusual and somewhat humorous 
case of a huge fecal impaction of masses of fruit seeds, 
skins, and whole berries. 

tiondouy recommends the use of grapes in the treatment 
of atonic constipation in that they are rich in cellulose, 
sugar and organic acids. 

lintnicr states that in colitis with constipation the limi- 
tation of carbohydrates and mnlted products, the avoid- 
ance of coarse cellulose, and that the use of enemas for 
diarrhea are indicated. 

Henderson reviews the various purgatives in an excel- 
lent well rounded paper and condemns proprietary prepara- 
tions. States that Boss and Brown reported 28 deaths 



Convalescence from influenza, pneumonia and other illnesses associated with winter 
is a slow process, frequently requiring as much care as the acute attack. The dietary 
management is particularly difficult. Appetite and digestion are handicapped, yet the 
demand for nourishing food is increased. Adiet which has proved beneficial at this time 
is one which supplies maximum caloric value in a palatable and easily digested form. 

A Valuable Food in Convalescent Diets 

Ovaltine is a food supplement which It is palatable and helps to restore the 
fulfills all the requirements of such a appetite. Furthermore, Ovaltine taken 
dietary regimen. It was originated, spe- at bedtime is a valuable aid in securing 

cifically, as a convalescent food. It is sound, restful sleep, 
ahighly nourishing and well balanced Recommend the use of Ovaltine at 

food. Ovaltine itself is easily digested meals, between meals, and at bedtime 
and rapidly utilized, but in addition it during the convalescent period. It can 
increases the digestibility of the milk beprescribedwithconfidence. Itsmerit 
in which the beverage is made. It also is attested by over 40 years of contin- 
contributestothe digestionofstarches. uous use in 57 different countries. 


Copr. Tbe Wander Company, 1937 
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KONSYL 

The MucilagenouS'Forming Part 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 

ADVANTAQES 

1 Safe 

2 Effective 

3 Non-Habit Forming 

4 Easily Taken 

5 Priced for People of Limited 
Means Who Have To “Take 
Something” Every Day. 

A Tcaspoonful Makes A Tumblerful Of "Jelly" 


Burton, Parsons & Co. 

(HsmWishfd 1885) 

Washington, D. C. 


BILE SALTS 

Fairchild 

The sodium glycocholate and tauro- 
cholate, the salts of conjugated colic 
acids in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gal! — in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, \\ oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 


from strychnin incorporated into proprietary purgatives. 

Reflex 

Crilc states that peptic ulcer, chronic indigestion, and 
constipation may be termed kinetic diseases and in some 
cases curable by adrenal denervation or unilateral division 
of the greater splanchnic nerve. 

T rumble considers that abnormal reflex activity may be 
responsible for certain forms of constipation and advocates 
sympathectomy in desperate cases to permit the colonic 
musculature to be released from inhibitory reflexes. 

Zuckcrmann describes a lateral transperitononl technique 
for lumbar sympathectomy and ganglionectomy for con- 
stipation. 


Alloy. H. C. : Chronic Constipation : Note* on Etiology and Treat- 
ment. Kentucky M. J., 33:5110, Dec., 11135. 

Itnntedo, W. A.: Tood* ami Hulk Producing Drug* in Trcntmcnt of 
Chronic Constipation. Her. fiaistrv-entrrol., 2:279, Dec., 1935. 

Henkort, G.: (Obtlructiun of Rectum After Eating Jlc<l Current* and 
Gooseberries). Deutnche Med . HY/mar/ir., G 1 :1 ISO, Sept. 13, 1935. 

Rorulouy, T. : Grapei and Their Therapeutic Properties). Arch. Mctl. 
Cftir. dr Province, 25:159. May. 1935. 

Hrunier: (Chronic Colitis with Stnsi* and Constipation; Medical 
Therapy), ffointul. 23:423. June, 1935. 

Crile. G. : Newer MrthwN of Treating Peptic Ulcer, Constipation nnd 
Indirection. AV/e Yarf: Slate J. Med., 35:422, 1935. 

Fricdenwnld, J. nnd Morri«on» S. : Value, Indications. Limitations 
nnd Technic of Colonic Irrirr.tion. M. Clin. North America, 18:1611, 
May. 1935. 

J'mcb. I. A.: Constipation in Children: Its Effect on Hotly Mechan- 
isms. I’rdiat., G:784. June. 1935. 

Kuvncs. It.: Physical Therapy in Constipation. Her. (lattro-rnterol., 
2:302, Dec.. 1935. 

I-ancnster, F. II.: Constipation nnd Dowel Training. South. M. J., 
28:851, Sept.. 1935. 

Mulino*. M. G.: Value of Selective Drugs in Treatment of Constipa- 
tion. Hi r. ( iantro-mtero 2:292, Dec., 1935. 

Murray, P. II. : Constipation nnd Its Treatment. The Medical World, 
Sept.. 1935. 

Pape, It.: Roentgenologic Analysis of Constipation. ll’iVn. Arch. /. 
Inn. Mu!.. ZS:2i, Dec. 20. 1935. 

Trumble. H. C.: Innervation and Muscular Activities of Distal Colon, 
with Note on Surgical Treatment (Sympathectomy) of Constipation. 
Iirit. J. Surf,.. 23:211. July. 1935. 

Ziiekermnnn, C. : (Surgical Trcntmcnt of Constipation nnd Painful 
Colon). ftr\\ Mi Tirana dc Cirup., Ginre. y Ccncer, 3:393, July, 1935. 


DIVERTICULOSIS AND DIVERTICULITIS 

By far the most outstanding publication on this subject 
is that of Limiting who has written a monograph on the 
subject. The literature is a review quite complete and 
there is a discussion of every phase of diverticulum forma- 
tion. The author bases his report on 103 cases. The cases 
were from 1021 to 1934. In routine colon cases X-rayed, 
diverticulum were present in 3.2-4.511 of cases. Males 
were 40.0'/, and females 54.4 14. They were more common 
from 40-00 years of age. 08.01! were located in the sig- 
moid exclusively whereas 00.31! showed sigmoid involve- 
ment, 001-! of the cases showed diverticula present cither 
in the descending colon or sigmoid or both. 55'/- of cases 
showed inflammatory changes present as demonstrated by 
X-ray. 

The author is of the opinion that the catalase test of 
fecal matter is of importance in the diagnosis and prog- 
nosis of the condition nnd found it increased over the 
normal amount in GO pathological cases using as normal 
controls 93 tests from 42 normal cases. The method of 
Norgaard was used. The catalase is supposed to he an 
iron porphorvn protein compound which acts as a hydro- 
lytic agent. 

Abril studying all forms of diverticula states 51i of 
subjects over 40 years of age have diverticula of the colon. 

Cinirmmit points out the dangers of divcrticulosis and 
warns against aimless surgery. 

Cone in an important paper cites a b. coli hacilluria in 
3 cases of diverticulitis which he believes occurred by 
reason of mucosal permeability, resultant bacillemia and 
consequent hacilluria. 

FritdrairaUl and F lidiunv report 50 cases ranging :ii 
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Chovanol has given excellent results in the med- 
ical treatment of cholecystitis, cholangeitis, hep- 
atitis and catarrhal jaundice. It is well tolerated 
by the stomach and is suitable for prolonged use. 
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HOW SUPPLIED: Bottles of 50 enteric coated tablets. 
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canfa^mg both a tatty acid (oleic acid) and bile salts, 
is a true cAofagoguo and chofcrctic. 

Furthermore ...it was definitely proven that the addition 
of oleic acid to bile sails (Extcol) increases bile secre- 
tion from the liver 100 to 200%/** 
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the adequate manage- 
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biliary tract. 
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Prescribed in bases of 36 
end 100. 

•Am. i Fserlgen. 19>34l. 1929 Am. J Med. Scien. 

6 187. 1931. 

••Arch.tnt.Med 38 647,192ft Am.J.$titg 7.455,1929. 

•••Am Inf. Med 6-1465 1933 J. lob & Clm. Med 
19,567, 1934 

BROOKLYN SCIENTIFIC PRODUCTS CO., INC. 

70 Fifth Avenue, Now York, N. Y. 




1 UUU1 u. 

IJSiSwsi 




el 

lAliaUS 


&coi/&n? 


CHOLERETIC 




TESTAGAR 

• Bulky 

• Lubricating 

• Non-irritating 

TESTAGAR meets 
all requirements in 
the treatment of 
functional chronic 
constipation . . . 
where BULK is in- 
dicated. 

Testa par is a com- 
pound of the husks 
of Plantapo Loefl- 
inpii Linn combined 
with the finest 
quality of AGAR- 
AGAR. You will be 
pleased with the re- 
sults. 

We trill be Armored to receive your request for clinical 
test samptes and further information. 

The TESTAGAR LABORATORIES, Inc. 

424 \V\ Elisabeth SL Detroit* Michigan 



a(-e from 34 to 79 years of age. The paper is excellently 
done. The authors found 8-10% of patients affected bv 
gnstro-intestinnl disturbances had diverticuli, is twice a ' s 
common to males ns females and usually occurs after 10 
years of af-c. Their cases also showed that it is usually 
multiple, occurs most frequently in the sigmoid, then in 
frequency of occurrence in the sigmoid, descending colon, 
transverse colon, ascending colon and appendix. Roontgcn- 
rny examination showed irritable colon in 32 cases, duo- 
denal ulcer in 2, cholecystitis in 3, adhesions in 25 and 
diverticula elsewhere in the gastro-intestinal tract in 4 
cases. 38 cases were treated medically and 8 surgically. 
The authors among various methods of their outlined 
treatment recommend filling the diverticula with a barium 
bismuth mixture. 

Manning reviews the subject and sanely advocates sur- 
gery for only the complicated cases and advises when 
surgery is resorted to, to avoid the area effected if pos- 
sible. 

Moynagh reports on 25 cases at St. Bartholin’s Hospital 
in a series of papers. 1G were colon, 1 cecum, 4 duodenum, 

1 stomach, 2 oesophagus, and 2 pharynx. Moynngh classi- 
fies diverticulitis as belonging to those with symptoms of 
obstruction, urinary symptoms or with pelvic symptoms 
when of the female group. They occur where conditions 
of stress nre produced, are probably congenital and partly 
on n neurological basis due to a disruption of the auto- 
nomic nervous system. 

Oehsner and Bargcn state that 7% of 2,747 patients 
examined rocntgenologicnlly at the Mayo Clinic showed 
diverticulosis which being 0.4% of clinic patients is prob- ' 
ably too low inasmuch as 6.9% were found in 447 necropsies 
during the same period. Males exceeded females 1.25 to 1 
but diverticulitis showed 2.75 to 1. 11% showed diverti- 
culitis and 13% gave a suggestive history of previous 
trouble. Constipation was present in 40% but in un- 
complicated diverticulitis of the sigmoid was present in 
58%. 6% of the diverticula showed malignancy. 

Pcssagno reports a rare case of simple diverticulitis of 
the cecum. 

Underwood reports an analysis of 157 cases of diverti- 
culosis os diagnosed rocntgenologicnlly at the Cleveland 
Clinic. GS.9% occurred in patients between 50 and G9, 
and sex was equally divided. 104 were sigmoid, 27 de- 
scending colon, 13 transverse colon, G ascending colon, G 
generalised colon, and 2 cecum. 39 cases were associated 
with diverticulitis or an incidence of 25% ; 2 cases had an 
associated malignancy of the colon. 

Butlcdgc reports n study of 70 cases of diverticulosis in 
which most of the cases were past 40 years of age and 
were victims of chronic constipation. One of the cases 
was a boy 17 years of age. 


AMI. I.: The Piarunai. and Treatment of Plrcrticnlilij and Divertj- 
cult»i<. S. 17. O.. 50:370, Teh.. 1035. 

Clainnnnt. 1\: (Divcrtlculovl. of the Larrc Inteatinc). Chinra- 
7:270. May 1. 1935. 

Cone. R. F..: Slcmoid Diverticulitis nml Urinary Tract Infection: 

Ca-e Reports. Sow th, Jf. J., 25 :535. June. 1935. 
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The entire routine of medical treatment in constipation 
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action. 
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u ... we know that in the infant and growing 
child alkali in excess of acid must be stored.” 


BUT 


Growth and Development of the Child, rart it I* White House Con- 
ference on Child Health and JVofrcDon, New York, JP3S, p. Ji3. 


many diets are acid-forming 


A S pointed out in the Journal of the American Medical Association (Queries and 
Minor Notes, 103:701, 103d), ", . . most high carbohydrate foods of the artificial and 
refined types are Inckiripr in the basic elements. These basic ions, such ns sodium, potas- 
sium, and calcium, are necessary for the neutralization and excretion of the various acid 
waste products of the body. Hence carbohydrates may be implicated in the occurrence of 
such an acid state by displacing other necessary food products from the dietary.” 

Ordinary cereals and cereal products, meat, and eggs — all produce an acid ash 
when burned in the body, yet they form the mainstay of the average diet. Although 
this preponderance of acid-forming foods is not definitely' known to have great signifi- 
cance for the health of normal adults, a number of authorities advocate a bnsic or 
alkali-forming diet for children and pregnant women. 

INFANCY AND CHILDHOOD. "Alkaline diets nn» c^scntinl for infnncj* where growth Is rnpld.” declares 
Shohl. Hr calculates the need ns 10 c.c. excess of 0.1 normnl base per kilo day.’ liable* fed on 
breast milk stored nn excess of base over acid, the range being from 31 to 56 c.c. 0.1 N base per dny. 
i« the finding of the Committee on Growth and Development of the White House Conference on Child 
■ Health * Lippard nnd Mnrples observed greater increases In weight of infants receiving bnsic diets 
ns compared with controls on ncid-formlng feedings. 3 

PHKGNANCY AND LACTATION. Shohl states. "Prcgnnncy nnd Jactntion require additional alkali — n 
minimum of 150 e.c. of 0.1 N base per dny.** 1 Coons nnd associates, from ncid-bnse balances taken 
upon normal pregnant women receiving basic diets, determined that the storage of basic substances 
was e\ cn greater than estimated by Shohl. "This may be some indication," they say, "of the 
magnitude of the maternal needs exclusive of fetus."* 

As the chief alkali-forming fowls arc fruits, vegetables, nnd milk, the ordinary basic diet consisting of 
these fowls is likely to be low In calories nnd often docs not appease hunger. Hut Pnblum — the only base* 
forming cereal* — offers a way to add muffins, cerenl. puddings and similar "filling'* foods to the usual basic 
diet. Pnblum. moreover, is richer than ordinary cereals in calcium, phosphorus, iron, and copper and 
supplies vitamin* 11 nnd G. 

».* Htliliouraphu on request. ‘Mead's Cereal (Pnblum in uncooked form) is also base-forming. 

MEAD JOHNSON & COMPANY, - - - Evansville, Indiana, U.S.A. 


/‘alilum fAfrad' 
Cereal thorough- 
hi precooked) it 
n jxtlalatdr basic 
cereal consisting 
of wheat meat, 
oatmeal, corn- 
meat, triiral 
embryo, alfalfa 
leaf, beef bone, 
brewers' yeast, 
iron salt and 
sodium chloride. 



- Coral 

flaw 

Acid 

PAHLUM 

1.8 


Farina 

' 

11.0 

Oatmeal 


12.9 

Wheat, whole 


11.5 

Cornmcal 


Ff.'i 

Barley 


10.1 

Rice 


8.1 


Figures given In the above table arc 
hnsed on 100 grams of food and rep- 
resent cubic centimeters of normal 
acid or base. 
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A Study of the Glycemic Response in Patients 
With Biliary Tract Disease* 

By 

HENRY A. RAFSKY, M.D., F.A.C.P.f 

NEW YORK, NEW YORK 


B ILIARY tract disease is undoubtedly, more com- 
mon in diabetics than non-diabetics. This fact 
has been stressed by Warren (1), Joslin (2), Boyd 
(3) and many others. While it is generally recognized, 
that these two diseases are frequently associated, a 
difference of opinion still exists as to the etiological 
role which gall tract disease plays in diabetes mellitus. 
Duncan (4) regards the former as a frequent fore- 
runner of diabetes. Mosenthal (5) has pointed out, 
that the management of gall stones and their compli- 
cations, with a view to effective prevention of damage 
to the carbohydrate tolerance has received scant at- 
tention. Joslin (2) again, in his most recent work on 
this subject, stated that we can no longer assign to 
gall bladder disease a primary causative role in dia- 
betes. Boyd (3) expressed the view that gall stones 
are more likely the result of the metabolic disturb- 
ance rather than, in any sense, a cause of the disease. 

The underlying cause of the disturbed carbohydrate 
metabolism and the explanation for the marked and 
lasting improvement in the diabetes, which sometimes 
follows gall stone operations, are also debatable points, 
resulting from the frequent association of biliary tract 
disease and diabetes. Jordan (G) regards this im- 
provement in the sugar tolerance, in the same cate- 
gory, as that observed, following the treatment of any 
active infection, such as a carbuncle. Rabinowitch 
and Bazin (7) reported some cases of cholelithiasis, 
with hyperglycemia, in which decreased blood sugar 
levels, were observed, after operation. They thought 
that chronic pancreatitis was the cause of the de- 
creased glucose tolerance and that, in these cases, ex- 
ploration of the common duct, in addition to cholecy u 
stectomy, was advisable. Lande and Pollock (8) 
again, cited their cases of biliary tract disease, with 
hyperglycemia as well as the case reports of other 
observers, in which improvement in the diabetes fol- 
lowed gall tract operations, to show that there was a 
correlation between the disturbance of the carbohy- 
drate metabolism and the degree of impairment of 
hepatic function. Jacobi (91 also cited his cases, to 
emphasize the relation of liver damage to hypergly- 
cemia, in obstructive jaundice, due, amongst other 
affections, to gall stone diseases. 

In view of the above, it was deemed of interest to 
study the glycemic response, in a series of non-dia- 
betic patients, with and without biliary tract disease. 
The incidence of hyperglycemia was noted in these 
patients, as well as the effect of surgical and non- 
surgical measures upon the carbohydrate tolerance, 

-X-Rcatl at the New York Academy of Medicine before n Combined 
Meeting of the Section of Medicine and the New York Gastro- 
Enterological Society, November 17. 193G. 

From the Einbom Clinic, Medical and Sundcal Divisions of the Lenox 
Hili Hospital, and ' " ' ' * ’ • 1 Surgical Divisions 

of the Beth Israel . ' 

f Attending Gnstro-Ente Associate Gastro- 

Enterologist, Lenox Hill Hospital. 

Submitted January 12, 1937. 


These blood sugar findings were then compared with 
those observed in the patients comprising the control 
group. 

A series of one hundred and nine patients, ranging 
in age from twenty-one to fifty-seven years, was 
studied. The duration of their symptoms varied from 
eight months to fifteen years. The patients were 
grouped as follows: 

1. Fifty-nine patients with gall stone disease. 

2. Fifty patients noth abdominal symptoms due to 
affections other than biliary tract disease. These 
patients comprised the control group. 

MILLIGRAMS GLYCOSURIA 



W 4- 9-35 

Operation 4-11-35 

X — . — . — . — . — 4-26-35 

Y G-1G-36 

Fig. 1. Case 1. Illustrates the fact that a preoperative 
hyperglycemic response was followed, after cholecystec- 
tomy, by a restoration of the normal glucose tolerance. 
Mrs. M. S., 39 years old, white, married, complained of 
attacks of abdominal pain for five years. Operation 4-11- 
35: Cholecystectomy for calculous cholecystitis; right lobe 
of liver involved in an extensive fibrosis; left lobe normal. 

METHOD OF PROCEDURE 
Specimens of blood were obtained for the glucose toler- 
ance test, while the patient was fasting, at forty-five 
minutes and two hours after the ingestion of one hundred 
grams of glucose. The determination of the blood sugar 
was carried out, according to the Benedict Copper Method 
(10), which places the normal fasting blood sugar be- 
tween 65 to 100 milligrams in one hundred cubic centi- 
meters of blood. In the patients, who were subjected to 
operation, the glucose tolerance test was performed prior 
to and at periodic intei'vals after surgical intervention. 
The ingestion of carbohydrates was not restricted before 
the operation, irrespective of the blood sugar levels. After 
the operation, the usual post-operative diets were given. 
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MILLIGRAMS GLYCOSURIA 



Operation 8-27-35 

X — . — . — . — . — 9-30-35 
Y G- 8-3G 

Fig. 2. Case 2. Illustrates the fact that a preoperative 
hyperglycemic curve was followed, after operation, by 
normal blood sugar levels, but the curves were not of a 
normnl type. Mr. L. S., 4G years old, gave a history of 
biliary tract disease of ten years duration. Operation 
8-27-35: Cholecystectomy for calculous cholecystitis. The 
cystic duct was rather long and extended almost to the 
Ampulla of Vater. The liver was the scat of a fibrosis 
around the pall bladder bed. 

In order to eliminate, in so far as it was possible, the 
systemic role of infection, the blood for the glucose toler- 
ance test was obtained, while the temperature, blood count 
and sedimentation rate were within normal limits. Patients 
with malignancy, jaundice or hyperthyroidism were ex- 
cluded from this investigation, because hyperglycemia is 
often encountered in these diseases. 

TYPES OF BLOOD SUGAR CURVES OBSERVED 

The types of blood sugar curves which were ob- 
served during the course of this study were ns follows: 

A. A normal blood sugar curve. 

H. A curve with a normal fasting blood sugar, a 
continued upward trend beyond 1G0 milligrams reach- 
ing the peak at forty-five minutes and then a return 
to a normal or almost normal blood sugar level at the 
end of two hours. 

C. A flat curve which was characterized by a 
normal fasting blood sugar level and with little or no 
fluctuation, until the end of two hours. This type of 
curve is often seen in endocrine dysfunction. 

D. A curve with a normal fasting blood sugar 
level, a gradual rise beyond 1G0 milligrams reaching 
the peak at the end of forty-five minutes and then a 
slight descent to the end of two hours. 

K. A curve with a normal fasting blood sugar 
level, a continued upward trend beyond 1G0 milli- 
grams. reaching the peak at forty-five minutes and 
then a flat curve from this point on, until the end of 
two hours. 

F. A curve with a normal fasting blood sugar level, 
then a gradual rise beyond JGO milligrams, with the 
peak being reached at the end of two hours. 

A Wood sugar curve of the type C, D. E and F, was 
regarded as a hyperglycemic response. The average 


fasting blood sugar level observed in this study was 
SI milligrams in 100 cubic centimeters of blood, the 
lowest being G4 and the highest 07 milligrams. ' The 
highest blood sugar level reached after the ingestion 
of the glucose was 273 milligrams in 100 cubic centi- 
meters of blood. 

CLINICAL STUDY 

Group 1. Tin's group comprised fifty-nine patients 
with gall stone disease, ten of whom were males and 
forty-nine females. In fifty-two of the patients who 
were operated upon, the glucose tolerance test, pre- 
operatively, revealed the following: A hyperglycemic 
response in thirty-two patients (Gl.5%) ; a normal 
blood sugar curve in seventeen (32.7%) and a fiat 
curve in three patients (5.8%). 

Of the thirty-two patients with evidence of a de- 
creased glucose tolerance, the preoperative glycemic 
response showed the following : A type "B” curve in 
eight patients (25.0%) ; a type “D” curve in eleven 
patients (34.4%) ; a type “E” curve in six patients 
(18.8%) ; a type “F” curve in seven patients (21.8%). 

In twenty-five of the thirty- two patients with a pre- 
operative hyperglycemic response, a definite improve- 
ment resulted in the glucose tolerance after the opera- 
tion, regardless of whether cholecystectomy alone, or 
cholecystectomy together with choledochotomy were 
performed. This improvement was observed from two 
weeks to six months or move after the operation. In 
five patients the sugar tolerance test did not show 
any material change after operation. The postopera- 
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Fig. 3. Case 3. Illustrates the fact that a preoperativc 
hyperglycemic response was followed, after operation, by 
a reduction in the blood sugar levels, although the curve 
was not a normal one. Several months later, further evi- 
dence of a decreased tolerance was observed. The patient, 
who was five fee t tall, weighed 70 kilograms. She was 
placed on a diet composed of carbohydrate 185 grams, pro- 
tein 85 grams and fat 50 grams. An improvement m the 
glucose tolerance was then observed, both in the b.ooa 
sugar levels and type of curve. Mrs. P. D., 55 years old, 
white, married, gave a history of attacks of biliary colic 
on and off for ten years. Operation 10-7-30: Cholecystec- 
tomy for calculous cholecystitis. The common duet, which 
was dilated, was explored but no stones were found. I ho 
liver was enlarged. 
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Fit:. I. Caw •!. IlluMrnP** the fact that a comparatively 
normal blood sugar curve may Ik- present in « patient, 
with pall store- d i ** e a *• e with marked pancreatic involve- 
ment. Mrs. S. It., 33 years old, white, married, gave n 
history of attach.*! of pain in tipper ritrht quadrant, <m and 
off, for «ix years. Operation 5-7-35; Cholecystectomy wn< 
performed for calculous cholecystitis. The fat of the falci- 
form ligament a- well nr. omentum and nil retroperitoneal 
ti.*«uc« were studded with fnt nr-meds as n result of an 
acute panerratiti*. Palpation of pancreas showed it to bo 
thickened, hnrdened and .swollen. Numerous stones were 
present in the gall Madder. The liver wn« large ami soft. 


live improvement. which was noted in the twenty-five 
patients was as follows: In fourteen patients there 
was a complete restoration of the normal carbohydrate 
tolerance. In four patients the blood sonar levels 
were within normal limits hut the curves were not of 
a notmal type. Two of these four patients, who were 
over wejpht. Mjb*e<jue»l)y showed further evidence of 
a decreased glucimo tolerance. They wore placed on a 
high carlK.ihydrate low fat diet, which Ilahinnwiteh 
flli has termed a "high carbohydrate, low caloric 
diet." Following this regime nn improvement was 
noted in both the blood sugar levels and the type <if 
curve, in four patients the curves had a more normal 
trend hut the blood supar levels, nlthouph lower, were 
not within normal limits. In three patients there was 
a postoperative restoration of the normal tolerance 
within three months but after a return of the ab- 
dominal symptoms, a byperpiycemie response was 
npain observed. After the patients became symptom- 
free, normal blood supar curves were found. 

In two patients who returned, after cholecystectomy, 
complaininp of diarrhea, loss of weiplit and weakness, 
a flat blood supar curve was observed. As this type 
of blood supar curve is often encountered in hypothy- 
roidism, hypopituitarism, hvpoadrenalism and ovarian 
dysfunction, it was deemed advisable to treat these 
patients on an endocrine basis. Followinp this plan 
of therapy a clinical improvement and normal blood 
supar curves were noted. 

A blood cholesterol was determined in twenty-one 
of the thirty patients with a preoperative hypergly- 
cemic response. The averape blood cholesterol rend- 
ing was 197 milligram;) in 100 cubic centimeters of 
blood. 

Group 2. The control group comprised fifty patients 
who were suffering from affections such as inguinal 


hernia, chronic appendicitis, nephrolithiasis, peptic 
ulcer, constipation and fibroid of the uterus. Fourteen 
of the patients were males and thirty-six were 
females. 

A normal tdood sugar was found in thirty-nine 
patients (78.0'r) of the control group. In the re- 
maining eleven patients (22.0';-) a hyperglycemic re- 
sponse occurred. A type "I"’ curve was observed in 
one of those patients and a type "I,” curve was found 
in ten patients. Amongst the eleven patients in the 
control group to give a hyperglycemic response were 
eight, suffering from peptic ulcer. Altogether fifteen 
patients with peptic ulcer were studied. 

At times it was observed, in both the gall stone 
patients as well as those in the control group, that the 
glucose tolerance test immediately after operation 
showed an increased blood sugar curve as compared 
to the glycemic response present before operation. 
This postoperative decreased glucose tolerance, could 
be accounted for on the basis of an intercurrent infec- 
tion such as a broncho-pneumonia or surgical reac- 
tion. Within a period of three months, the glucose 
tolerance test, in these patients, again showed normal 
blood sugar curves. 

The following ease reports will illustrate the varied 
clinical phenomena which were observed during the 
course of this study. 
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Operation 3- 7-35 

X — . — . — . — . — 2-18-30 

Fig. 5. Case 5. Illustrates the flat type of blood sugar 
curve in a patient, who complained of nervous and ab- 
dominal symptoms without severe pain, after cholecystec- 
tomy. Mrs. H. G., 41 years old, white, married, had a 
cholecystectomy performed for a calculous cholecystitis. 
She returned nbout one year later complaining of epigas- 
tric distress, a choking sensation, diarrhea, insomnia and 
a loss of fifteen pounds in weight. The patient was treated 
on the basis of an ovarian dysfunction. Lutein was ad- 
ministered parentally three times a week. About six 
months later a normal blood sugar curve was found; the 
patient had gained ten pounds and was comparatively 
symptom free. 
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Fife, G. Case G. Illustrates the type ot curve seen in 
patients with peptic ulcer and a hyperglycemic response. 
Mr. H. S., gave a history of duodenal ulcer of eight years 
duration. 

DISCUSSION 

A comparative study of the blood sugar levels was 
made in patients with and without biliary tract dis- 
ease. It was found that a hyperglycemic response was 
present in Gl.GCo of the fifty-two patients with gall 
stone disease, who came to operation and in only 
eleven (22. Off) of the fifty patients in the control 
group. Surgical intervention resulted in an improve- 
ment of the carbohydrate tolerance in most of the 
patients in Group I, although an improved glucose 
tolerance, after operation, did not always signify a 
normal type of curve. In two of the cholecystecto- 
mized patients a high carbohydrate low fat diet was 
employed to influence the blood sugar index and the 
type of curve. This was illustrated in Case 3. In 
two patients with nervous and abdominal symptoms 
and a flat blood sugar curve, after cholecystectomy, an 
attempt was made, as was illustrated in Case 5, to in- 
fluence the clinical course and the glycemic response 
by the use of endocrine therapy. 

The types of curves observed in Groups 1 and 2 
have been outlined. In this connection it is interesting 
to note that in all of the ulcer patients with a hyper- 
glycemic response, a type “13” curve was observed. 
Although penetration into the pancreas is not an in- 
frequent complication of peptic ulcer, still, the asso- 
ciation of peptic ulcer and diabetes is comparatively 
uncommon. Jordan (12) found one case of glycosuria 
and high blood sugar curves present in 351 cases of 
peptic ulcer. Eustermann and Balfour (13) also stres- 
sed the rare occurrence of glycosuria in gastric and 
duodenal ulcers. Therefore a hyperglycemic response 
with a type "13" curve cannot be regarded as definitely 
pathological in its relation to a disturbed carbohydrate 
metabolism, a*-- the other types of curves which were 
found in most of the patients in Group 1. 

Various explanations may be advanced, to account 
for Urn decreased glueo-o tolerance in many of the 


gall stone patients in Group 1, and for the improve- 
ment in the glycemic response found in most of the 
patients, after surgical intervention. To attribute 
these phenomena, solely to the mere presence and 
treatment of an active infection, somewhere in the 
body, is unsatisfactory. For, in this study, an at- 
tempt was made, in so far ns it was possible, to rule 
out the systemic role of infection. Until recently, 
pnncrentic dysfunction was regarded as fundamen- 
tally important in causing a disturbed carbohydrate 
metabolism. But, as a- result of the work of Mann 
and Magath (14), Soskin and his co-workers (15, 1G), 
it appears that the liver is the probable determinating 
factor in regulating the blood sugar levels, after the 
ingestion of glucose. Mattina (17) observed, that in 
dogs, hyperglycemia was a constant finding in experi- 
mental stenosis and occlusion of the common bile duct. 
He stated that the increase in the blood sugar index, 
both in height and rapidity of development, varied ac- 
cording to the diversity of the liver changes, which 
were produced in these cases. Canterow (18) has 
emphasized the fact that hepatic functional impair- 
ment is frequently found in apparently uncomplicated 
gall bladder disease. 

The varied clinical phenomena, observed in this 
study, some of which were illustrated in the case re- 
ports, would tend to point to hepatic rather than pan- 
creatic involvement, as the underlying cause of the 
disturbed carbohydrate metabolism. It is also reason- 
able to assume that the postoperative improvement in 
the glucose tolerance, which was noted in most of the 
gall stone patients, was due to improved liver func- 
tion. But it must also be admitted that in long stand- 
ing biliary tract disease, the pancreatic role as a 
cause of the increased blood sugar levels, cannot be 
entirely eliminated, as, under these circumstances, 
degeneration of the islets of Langcrhans may eventu- 
ally take place. 

SUMMARY 

A decreased glucose tolerance was observed more 
frequently in non-diabetic patients, with gall stone 
disease, than in those without this affection. 

The type of curve observed in most of the patients 
with a hyperglycemic response, in the control group, 
was different from that found in the majority of the 
patients with cholelithiasis. 

Surgical intervention, resulted in an improvement 
in the glucose tolerance, in most of the gall stone 
patients. 

The varied clinical phenomena observed, pointed to 
a hepatic dysfunction, rather than a pancreatic im- 
pairment, as the probable underlying factor in the 
disturbed carbohydrate metabolism. 

CONCLUSIONS 

1. Cholelithiasis, in non-diabetic patients, is a com- 
paratively frequent cause of a disturbed carbohydrate 
metabolism. 

2. The early removal of the gali stones will prob- 
ably lessen the incidence of diabetes mellitus in these 
patients. 
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Studies on the Neutralization Test of Gastric Acidity 
in Relation to General Disease* 

Rv 

KENNETH PHILLIPS, M.S'., M.D. 

MIAMI. ILORII'A 


r j"'HK value of analysis of gastric contents in the 
A. study of tiler has lone 1» cn considered of ureal 
sirnificnr.ee. More recently attention hn« been turned, 
•‘AjM-cinlly among clinicians, to its value in the pnthn- 
genrHs, dingno-d* and treatment of other yastro-in- 
te.'-tinal syndromes as well ns disease in general. The 
result of thi« expansion in thought has been the ap- 
pearance of periodical reports Mieh as th«--e of linden 
<1 *. Apperly (2>, Murry f.’l) ami others dealing with 
the relation-hit) he! ween a pa-trie factor and certain 
tyie * of bio',! dyscrasias and Christie’s ID suppes- 
tion of the ptiohipiral ie1atior."hi;i lielween achlorhy- 
dria and many of the deficiency syndromes. Clinical 
study of the pm-tric secretory function, in <}»«!«» of the 
vast amount of investipation. has proven to be, to a 
preat ext'Uit, variable am! disappoint inp. Tin- various 
rea'ons for this are wi ll understood and have In cn 
extensively disvu«* r,i. 

The e?;j "-rimeiital war!; of Mipai, Roldyrelf (51, 
.Mad. <-an and Griilitlss <(!i, Mathews, and Drapstedt 
1 7} and many other Invest ipators showinp tin- definite 
ability of i ho contents of the normal stomach to mu- 
(rnli.-e hydrochloric acid when introduced in pliy.-ii- 
olopical eonc'Tit rat inn >0.5 per cent > has been ob- 
served with lieeti interc-t. Within the past two years 
Elman and Mclc ml '8) anil 1/ vv ( ft ) have, undoubt- 
edly, established the clinical application of the above 
experimental work to ulcer. They have properly pivot) 
to this clinical application a name "the neutralization 
functional test of the “tomach." The physiolopica! 
basis for this function of the pastric contents, to- 
pether with the possible clinical value, including the 
details of technique, are discussed so thorouphly and 
extensively in both reports that they need not he 
reiterated here. Doth reports are most convine.inp, 
both limited, however, to the study of the neutraliza- 
tion te«t in relation to peptic ulcer, I-cvy roporlinp in 
addition its. application to pylornspimm and chronic 
appendicitis. The call for more extensive work and 
broader application of the lest so frankly emphasized 
by these investigators Is self evident. 

*rr"n U»«* T>c-;*{trtfr.r nt »>f Jnnt«-\ M. Jn^l «««n Mcm‘«rui1 jtRtl 

Vi'forjrt 

Submit tr*I OrU>Vr 1935, 


This study and report is an attempt further to con- 
firm the work reported by these observers and in addi- 
tion to modify their technique, if po=sible. in order 
that it becomes more practicable from a standpoint of 
simplicity especially to the individual clinician not 
in possession of an associated laboratory equipment 
whereby it is distinctly to Ids, as well as ids patient’s, 
advaniape to he able to complete both the secretory 
and neutralization studies at one sittinp. Since the 
clinical reports of Elman and McLeod and Levy arc 
so convincing in relation to peptic ulcer, pyloric ob- 
struction and possibly chronic appendicitis, it be- 
comes self evident that we should attempt to deter- 
mine whether nr not its clinical value is limited to 
these conditions alone or if the test also possesses 
value not only in other diseases of th<‘ paMro-intes- 
tir.al tract but in some diseases not primarily asso- 
ciated with the tract such as those of nllenric nature. 

MODIFICATION OF TECHNIQUE 

The technique diambed l,y Elman, McLeod and Levy 
comist-. of pas-dm: a small duodenal tube, the same as for 
the fractional pastric nnalyri-, emptyinir the stomach by 
aspiration then instillinp r.on r.c. of O.Sf, (Elman) or 
O.ttfV (Levy) HCI into the stomach; nspirntinp small 
specimens at ten to twenty minute intervals for seventy 
to one hundred twenty minutes ; titrating with tenth 
normal sodium hydroxide and plotting a fractional curve. 
There tests were made separately from their comparative 
secietory fractional Ewald meal determinations on the 
same patients. 

Tile modification offered here is concerned with 
further simplifying Ihe technique which renders its 
application to the individual clinician more feasible. 
In the first place it is well recognized that mechanical 
distention of the stomach from ain fluid may act as 
a stimulus. Therefore, if the total volume used can 
he reduced, the results arc likely to he more accurate. 
This can he accomplished by shortening the time in- 
tervals of aspiration to ten minutes and the fractional 
volumes to 10 e.c. each. It is then necessary to use 
only one hundred fifty to two hundred c.c. of the 0.5% 
HCI. A second aggravating factor to the accuracy of 
the test is also eliminated by this reduction in volume 
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namely, the nervousness from distention even with 
vomiting which has been so common in our experi- 
ence with tile la rye r volumes. 

It is, of course, obvious that fractional secretory 
curves are desirable for comparison in all cases. It 
has, undoubtedly, been established that a secretory 
test meal consisting of seven per cent alcohol is 
equally accurate, if not more so, than the Ewald meal. 
Since this is a liquid meal it is possible to theoreti- 
cally, at least, empty the stomach after the secretory 
curve has been obtained. Then, if the subsequent in- 
troduction of the 0.5 IlCI will produce curves which 
conform to those established by Elman and Levy, we 
now have a technique whereby both curves can be ob- 
tained at a si n pie intubation. Furthermore we also 
now obtain both curves under the same physiological 
and psychological conditions both of which can easily 
change from time to time and both of which, undoubt- 
edly, affect the accuracy of the tests when performed 
separately. Reference to Figure 1, Graph I and II 
reveals that these modifications can be accomplished 
with sufficient clinical accuracy in both normal and 
ulcer patients. While there is apparently a slight 
lapping in the bepinninp of the neutralizing curve for 
possibly the first ten minutes it then assumes a course 
similar to that established by Elman and Levy. This 
slight inaccuracy is soon overcome by experience in 



Time in minutes 

Fig. 1. Graph I. Secretory and neutralization curves 
in five normal cases. Note norma! variation in neutralizing 
power, independent of secretory curves. 



Time in minutes 

Fig. I. Graph 11. Secretory and neutralization curves 
in f,ve c.-me? of Peptic L'icer. NVte delay in curves as com- 
p.vrisl to normal neutralizing curves in Graph I. 



Time in minutes 

Fig. 2. Graph I. Secretory and neutralization curves 
in two cases of peptic ulcer with achlorhydria. Note dif- 
ference between neutralizing curves and those of Fig. 1, 
Graph II. 



Time in minutes 

Fig. 2. Graph II. Secretory and neutralization curves 
in two cases of Gastric carcinoma (proven at autopsy). 
Note increased neutralizing power in presence of normal 
free HC1. 

one’s individual interpretations which have to be de- 
veloped gradually in either ease. 

METHOD OF STUDY AND RESULTS 

Five normal healthy individuals (volunteers) and 
five cases with duodenal ulcer confirmed clinically and 
by X-ray findings were selected and exposed to frac- 
tional gastric secretory analysis using seven per cent 
alcohol ns the test meal. At the completion of the 
secretory test the stomach was emptied and one 
hundred fifty to two hundred c.c. of 0.5% IIC1 immedi- 
ately instilled and the aspirations continued at ten 
minute intervals. It will be noted upon reference to 
Figure 1 that both groups present graphic curves 
which conform closely in general type to those cstab- 
lishcd by Elman and Levy. Two important facts, 
however, must be kept in mind. Tfic gastric power to 
neutralize in normal individuals is quite variable ex- 
cept that in our experience we have never found it to 
be delayed above the normal curve line established by 
Elman. In many eases, however, it is markedly in- 
creased, the curve assuming a sharp drop even to the 
zero or base line. We studied the curves in over thirty 
eases in order to lie certain that this variation is cor- 
rect. The second fact which has come to our observa- 
tion is in the ulcer case (confirmed by clinical and 
X-ray studies) with an associated absence of free 
hydrochloric acid during the secretory meal. The 









Tinw in 

Kig. .1. Graph I. S<v rrioiy and neutMlimti'iri cam's 
in four rr.M:'- of vagin- irn'tro-int'-.'ittna! symptoms, No 
orpanii finding-! except sp-v-tie colon. 



Time- in minutes 

Tig. 3. Graph II. Secretory and neutralization curves 
in lour casen of liver am! call bladder dire arc. Note 
increased neutralizing power independent of secretory 
curves. 



Time in minutes 

I'iir. I. Graph U. Secretory and neutralization curves 
of PeUncrn (Cut ]) and chronic appendicitis with ovarian 
ry.-t tra>c £>, Note tunrhed increase m neufraiizinc power 
in Cif-o 1 ; delayed in Case o, 

.‘harp drop almost identical with the ulcer curves in 
Graph I. 

This observation. ] fed. is very important from the 
standpoint of analysis and interpretation. I suppose 
it is correct that, one should never venture tin opinion 
without unquestionable basic facts; but after three 
years of experience ami study in these curves in every 
case wlto lias been exposed to gastric analysis, l am 
more and more of the opinion that there is some 
mechanism entering into tin's neutralizing function 
other than the regurgitation of duodenal contents into 
the stomach. In the two nicer eases the pyloric open- 
ing was probably even more relaxed than in the 
normal because the emptying time was so rapid. Re- 
gurgitation, therefore, of duodenal contents could be 
more accessible which might contribute to both achlor- 
hydria and increased neutralizing power. However, in 
the carcinoma cases there was marked pyloric obstruc- 
tion and while they manifested notably high secretory 
curves for malignancies, the neutralizing curves as- 
sumed the ntmost identical course of the ulcers. There 
is only one factor which these cases share in common, 
that of extensive pathological involvement. In one of 
the nicer eases almost half of the entire distal end of 
the lesser curvature was involved, in the other nearly 
two-thirds of the cap. In both of the malignancies the 
involvement was extensive. Why the increase in neu- 
tralizing power in the presence of pyloric obstruction 
whereby the regurgitation of duodenal juices is re- 
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duced? Is it not suggestive that the stomach itself 
rriifrlit possess some neutralizing function which might 
he inhibited under some conditions, stimulated under 
others? 

G ASTRO-COLON IC SYNDROME GROUP 

An attempt is made to classify, as a group, eighteen 
cases of this type so familiar to every internist. The 
complaint is a vague indifferent form of sub-acute 
or chronic indigestion with gaseous distention often 
hinging upon some foreign foci of irritation or infec- 
tion in the upper respiratory or genito-urinary tracts. 
These cases are usually organically negative through- 
out the gastro-intestinal pathway except for spasm of 
the colon and very often associated pyloro-spasm 
under the barium meal. The eighteen cases fell into 
the following groups: Chronic spastic colon with 
mucus, three; spastic colon without mucus, five; psy- 
choneurosis, two; chronic follicular tonsillitis, four; 
chronic bronchiectasis, one; genito-urinary pathology, 
three. Studies of the secretory and neutralizing curves 
(Figure 3, Graph I) reveal them to be so variable and 
inconstant as to be entirely unreliable. However, those 
variations are within what would be obtained in any 
normal series of patients. They do demonstrate, how- 
ever. the remarkable constancy of the power of gastric 
contents to neutralize free hydrochloric acid and also 
that this neutralizing curve assumes its own course 
independent of the secretory curve. These facts are 
clearly demonstrated in cases one and two of the 
graph. The neutralization functional test then in 
cases of chronic gastro-colonic indigestion arc ap- 
parently of no value as a diagnostic aid. 

LIVER AND GALL BLADDER DISEASE 

Eight cases of liver and gall bladder disease all con- 
firmed at subsequent operation or autopsy were ex- 
posed to both secretory and neutralization tests. Gall 
stones were present in three, hepatitis and gall blad- 
der disease without stones in four and hypertrophic 
cirrhosis in one. All cases manifested an associated 
indigestion with some upper abdominal distress and 
one ease, shortly after the study, was erroneously ex- 
plored for perforated ulcer. In all cases while the 
secretory chemistry varied, there was a definite in- 
creased neutralization power as shown by the curves. 
Graph II in Figure 3 illustrates some of the curves. 
Since this is the direct opposite tendency to that 
found in ulcer and pylorospasm, it suggests a definite 
differential diagnostic test even though eight cases are 
not enough to substantiate conclusions. 

ALLERGIC DISEASE 

It was reasonable to presuppose that something of 
value would likely result from a study of allergic indi- 
viduals especially those harboring a definitely proven 
food allergy. Thirty-two such cases were selected, 
Itoing composed of chronic urticaria, eight; perennial 
hay fever, two: Migraine, one; chronic generalized 
eczema, three; and bronchial asthma, eighteen. All 
cases were proven to manifest aggravation of symp- 
toms by certain foods or gastro-intestinal stasis. 
Secretory and neutralization studies were tiien carried 
out and, while the secretory chemistry fluctuated con- 
siderably with a surprising number showing achlor- 
hydria. the neutralization curves were all within 
normal limits with some tendency toward an increased 
neutralizing power. One case fill Figure •}, Graph 


I) is of particular interest since upon the first study 
she showed complete achlorhydria with increased 
neutralizing power. Eight months later her secretory 
curve returned to a high normal but the neutralizing 
curve remained practically identical with that of the 
first. 

MISCELLANEOUS GROUP 

Thirteen cases representing different diseases but 
manifesting in association some indigestion and ah- 
dominal complaint, were chosen and studied. They 
included Acne Rosacae. one; Undnlant fever, one; 
chronic generalized Psoriasis, one; Pellagra with diar- 
rhea, one; essential hypertension, one; chronic ap- 
pendicitis and ovarian cyst, one; tuberculosis (in- 
cipient, renal and intestinal), three; hypertrophic 
arthritis, four. Nothing of diagnostic value was re- 
vealed in either the secretory or neutralization curves 
except in the case of pellagra (Figure 4. Graph II, 
Case 1) in which the neutralization curve sharply 
dropped to zero in ten minutes and in the case of 
chronic appendicitis and ovarian cyst, confirmed by 
surgery, (Case 2) a neutralizing curve which was de- 
layed and similar to those established by Levy. 

GENERAL DISCUSSION 

At the beginning of this study it was thought that 
a more or less untried test of gastric or gaslro-duo- 
denal function, namely the power of the stomach to 
neutralize 0.5?o HC1 when instilled into its lumen, may 
be of diagnostic or pathogenetic clinical value in dis- 
ease in general or at least gastro-intestinal conditions 
other than spasm or ulcer as already established by 
Elman and McLeod and Levy. Especially might this 
be expected in allergic disease where food and gastro- 
intestinal upsets definitely produce or aggravate the 
symptoms. This study and report fails to confirm the 
original thought, except in cases of liver and gail 
bladder disease, where it has shown in a small group 
of proven cases that there is apparently an increased 
neutralizing power of the stomach, which, if con- 
firmed, will serve as a valuable diagnostic aid since it 
was constant whether or not stones were present. The 
marked increase in neutralizing power in the case of 
Pellagra suggests further work as to its value in other 
deficiency diseases since recent reports are appearing 
which suggest a gastric factor in these diseases. 

It is evident that the automatic regulation of acidity 
by the stomach is becoming one of the most important 
problems of physiology and gastric pathology. Since 
the original work of Heidenhnin and Pavlov many 
theories have been advanced. There is no agreement 
ns yet, and three or four opposing views exist in recent 
literature. Undoubtedly, the original physiological 
work was stimulated by the question, “Why does not 
the stomach digest itself?” This would he a logical 
question to follow the monumental work of Claude 
Bernard in 185C. 

Modern views of the mechanism of neutralization 
include: (1) cessation or inhibition of HCI secretion. 

(2) acceleration of the emptying time of the stomach 
with associated secretion of a less concentrated juice, 

(3) mucus and acid binding substances, (4) alkaline 
secreted pastric juice , (5) duodenal regurgitation, 
fO) resorption of the secreted or introduced HCI by 
certain portions of the stomach. 

Of these various views, undoubtedly, the most 
widely supported is that of regurgitation of duodenal 
contents. This theory was first sponsored by Bokly- 
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Pig. 1 is that of a single polyp. 



Fig. 5 shows multiple polypi, an 
unusual finding in the stomach. 
(Thanhs aie given to Dr. Wallace 
for this punt). 



Fig. 6 shows many small erosions 
or ulceiations. 


diagnosis, n more enlightening concept ot living path- 
ology as shown bj photography is placed at the phy- 
sician's disposal. It does not seem as yet advisable to 
speak of peieentages of correct diagnosis in evaluating 
the benefits to be derived from the use of this pro- 
cedure. The author is inclined rather to confine him- 
self to the criteria for diagnosis, the pitfalls to be 
avoided and the possibilities for aid to be derived 
therefrom. In studying the gastric mucosa, one must 
remember that he is looking at photographic impies- 
sions produced by the elevations and depressions with- 
in it. The size of the deformities and irregularities 
seen on the completed prints aie roughly, one-half the 


COMMENT 

Intragastric photography now has been used about 
seven years. Close observation and study by the author 
over a period of more than six yeais lead him to con- 
tinued enthusiasm for the great possibilities of the 
method in an endeavor to make more thorough diag- 
nosis of gastric lesions. Pathology may be seen oil the 
photographic films which has been missed by X-ray 
studies. One is better oriented as to the pathologic 
histology of such a lesion when seen by this method. 
The possibilities for errors of omission particularly 
aie lessened after the stomach mucosa has been photo- 



Fig. 7 is a view into and thiough 
the pylone anti uni with the pyloius 
itself in the distance. 


actual size. The trained physician familiar with the 
morphologic appeal ance of the noimal mucosa, readily 
recognizes (the appearance of the rugal folds m the 
photograph) as they course along the stomach wall. 
They are higher, more compact and more numerous on 
the lesser curvature and flatter and sparser m other 
areas. An abrupt and even gradual departure from 
the normal becomes apparent and diagnostic conclu- 
sions readily drawn. The author presents eight photo- 
graphs which demonstrate certain observations 



Fig. 8 is that of a hand taken at 
2 inch photogiaplnc distance to 
convey some idea of the extent of 
stomach wall photographed and a 
compaiative study as to the size of 
objects seen 


graphed in addition to all other diagnostic procedures 
used. Its ease of application and the small amount of 
time consumed (usually less than one minute) makes 
it more desirable than gastroscopy. Then, too, one can 
study at leisure the permanent recoid ot what one 
might more or less fleetmgly see by gastroscopy. 
Pi ogress has been made in the study of the application 
and value of the method and much more will naturally 
be learned concerning both the technique and evalua- 
tion of what we see, as its use becomes widespread 
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Fijr. I. Showing reduction of acidity when 0.1-10 N 
IICI is placed in a dog’s stomach (a) under normal condi- 
tions, and (b) after ligature of pancreatic duct. (Redrawn 
from IiuidyrefT’s figures). 

delayed reduction of acidity when acid was artificnily 
placed in the stomachs of people who had hypercldor- 
liydria with the ordinary gruel-meal test (Apperly 1). 
Fig. 2 shows the gruel-meal acidity curves of a group 
of eight students, and Fig. .'! shows the results in the 
same group when 250 c.e. of 0.4'( IICI was placed in 
their stomachs. It will be seen that, in general, those 
who have high for low) acidity in the former also 
have high tor low) acidity in the latter. In other 
words gastric acidity is a matter of dilution and neu- 
tralization rather than of secretion of acid. In the 
same year Apperly and Cameron U) showed a similar 
failure to reduce acid placed in the stomach in cases 



of known pancreatic disease (Fig. 4) and first sug- 
gested the “acid test" for disease of this organ. Favor- 
able reports concerning this test have since been re- 
ceived. In 1924 I (2) also showed the rapid reduction 
in the acid test following gastro-entcrostomv. (Fig 
5). 

Very little further use was made of this test until 
1929 when Elman (9) showed that in duodenal ulcer 
there is some failure to reduce acid in the stomach 
(Fig. C — Compare this with Fig. 5). In 19:55 he 
published a further series of cases of duodenal ulcer 
before and after gastro-enterostomy. 

Levy (13) in 1934 showed among other things a 
diminished acid reduction in cases of chronic appendi- 
citis before operation. (Fig. 7). He believes this 
failure to reduce acid is due to pyloric spasm. He 



concluded that “as compared with the 

Ewald test-meal, the neutralization test showed n 
greater uniformity and in general a closer correlation 
with the physical and clinical findings and would seem, 
therefore, to be of greater diagnostic importance.” 

Various writers have referred to this test as the 
Neutralization Test. This is a misnomer, since it ha 9 
been shown by several authors ( Apperly (3). Mac- 
Lean and Griffiths (14) and others) that acid placed 
in the stomach is reduced almost wholly by dilution, 
and to only a small extent (and often not at all) h.v 
neutralization by duodenal fluids. Hence the term 
“Acidity Reduction Test” would appear to be better. 

One further point should be noted. .Most of those 
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Fig. 4. Aridity Reduction Test in pancreatic disease. 


using the test have assumed, following Pavlov (15), 
Ivy and Whitlow (12), and MaeLean and Griffiths 
(14), that, when acid is artificially placed in the 
stomach, secretion of hydrochloric acid by the gastric 
•mucosa is suppressed. Generally this appears to be 
true, but in a certain proportion of cases considerable 
additional acid may be secreted (Apperly and Norris 
(7)). In practice, however, this does not seem to 
vitiate the general results of the test. 




Fig. G. Acidity Reduction Test in duodenal ulcer and 
pyloric obstruction. (After Elman (9)). 


TECHNIQUE OF TEST 

The Rehfuss tube is swallowed by the fasting patient 
and all fasting contents withdrawn. 250 c.c. of 0.4% 
(0.110 N) HCi, previously warmed to body temperature, 
is drawn up into a large (100 c.c.) pipette, which is then 
attached to the free end of the tube. By holding the 
pipette above the level of the head, the acid runs into the 
stomach by gravitation. The test is then conducted as in 
the usual fractional test-meal, i.c. samples arc withdrawn 
every U hour and titrated for free acid. Insufficient stress 
however has been laid on one very important point, viz., 
thoroughly mixing the gastric acid before withdrawing a 
sample, by moving the piston of the withdrawing syringe 
back and forth about G or S times. Experience has shown 
that this insures a uniform mixture in the stomach. 

DISCUSSION 

. The degree of acidity of the gastric contents does 
not, of itself, give rise to any sensation. Thus acid, 
of an acidity far greater than that found in any path- 
ological condition, when placed in the stomach is not 
in any way appreciated. On the contrary, Hurst (11) 
has shown that the only adequate stimulus for the pro- 
duction of the sensations of fullness, discomfort and 
pain in the stomach and intestine is increase of ten- 
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sion or pressure of contents above a certain critical 
level in that organ. Thermal, chemical, or tactile 
stimuli, provided they do not cause spasm and rise of 
tension, are not felt by the patient. This lias been 
shown in operations under local anesthesia. 

From the foregoing facts it follows that these symp- 
toms of indigestion can be brought about by such 
incoordinations of gastro-intestinal muscular activity 
as give rise to increased intra-gnstric or intra-intes- 
tinal pressure. Thus a stomach powerfully forcing 
its contents against a pyloric obstruction gives rise to 
fullness, discomfort or pain according to the degree of 
pressure produced. 

On the other hand we know from common experi- 
ence that high or low acidity is often found in certain 
different forms of indigestion — but not necessarily. In 
order to clearly understand the relation of acidity to 
gastro-intestinal muscle function let us consider the 
series of events following a meal. 

When a gruel test-meal is placed in the stomach, 
hydrochloric acid of concentration 0.174 N (Hollander 
and Cowgill (10)) is secreted into the fluid food. 
Usually the acidity rises for one to \ V -\ hours and then 
falls. This fall is brought about chiefly by a regurgi- 
tation of duodenal fluids which dilute and to some ex- 
tent neutralize the gastric acid. The acidity curve 
can be raised by: (a) increased secretion of acid, (b) 
increased rate of gastric emptying, which leaves a 
smaller residue of food to be acidified, thus raising 
the concentration of the acid, and (c) a diminution or 
failure of duodenal regurgitation. An opposite sot of 
conditions lowers acidity. 

With this double response of the stomach to the in- 
troduction of food, viz. 1. acid secretion, and 2. gastro- 
intestinal movements of flux and reflux, it is obvious 
that if we could eliminate the former, then any varia- 


tions in the acidity curve must be brought about 
wholly by the latter, and so give a much clearer indi- 
cation of the nature of the faulty gastro-intestinal 
muscle activity, which is the cause of the symptoms. 
Hence the origin of the Acidity Reduction Test. In 
fact, by substituting hydrochloric acid for the Ewald 
meal, we eliminate both (a) and (b) above. 

The figures shown demonstrate these faulty mechan- 
isms. Thus there is a retardation of acid reduction in 
cases of pyloric obstruction or spasm (Figs, G and 7) 
and in cases of insufficient production of pancreatic 
alkali, whether brought about experimentally (Fig. 1 ) 
or by disease of the pancreas (Fig. 4). Norris and I 
(7) also showed a retarded rate of reduction in 
chronic nephritis and in diabetes, two diseases com- 
monly associated with a diminished blood alkali re- 
serve, which in turn brings about a diminished secre- 
tion of pancreatic alkali. In all of these cases there is 
delayed emptying. Even in eases of rapidly emptying 
hypertonic stomachs, in which flux dominates over 
reflux, I have found that the acid remains high. 

Conversely, when reflux or regurgitation is facili- 
tated, as by gnstro-enterostomy (Fig. 5) or where 
there is an abundant secretion of alkali (Apperl.v and 
Crabtree (G)), the stomach empties rapidly with a 
sharp fall in the acid curve (shown in some cases in 

Fig. ?,). 

I have found no definite deviation from the normal 
in patients with gall bladder disease or with achylia 
gastvica. 

Some other physiological factors governing this test 
have been discussed elsewhere (Apperly and Cary 
(5)). 

CONCLUSION 

From experimental and clinical evidence it is con- 
cluded that the Acidity Reduction Test is superior to 
the gruel or Ewald fractional test-meal. 
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The Relation Between the Acid-Base Equilibrium and the 
Gastric Bacterial Flora* 
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B ACTERIA are continuously being introduced into 
the body, from the air, from food, and in count- 
less ways in which the lips come in contact with non- 
sterile surfaces. For the most part these organisms 
are non-pathogenic and apparently exert little or no 
influence on the body. Under certain conditions, how- 
ever, pathogenic organisms are the contaminants, and 
disease may or may not result, depending upon the 
ability of these organisms to become established in 
the body. Such power is due not only to the virulence 
or adaptability of the exogenous flora, but also to the 
break down in the various mechanisms by which the 
body is able to protect itself. This present work is a 
study of one of the protective mechanisms by which 
the body dp'—efa itself a-mbist this entrance. 

All of the experiments were performed on patients 
in the medical wards of the Research and Educational 
Hospital of the University of Illinois, College of Medi- 
cine. Although none of these persons could be con- 
sidered entirely normal from a health standpoint, 
those exhilnting any particular dysfunction of the 
gnstro-intestinal tract or suffering from primary 
anemia 1 - "it u«ed Patients showing relatively 

low gastric acidity were chosen for many of the ex- 
periments. This was necessary in as much as this 
work was concerned with bacterial growths which 
usually are associated with this type of gastric con- 
tents. No doubt such cases were more frequent in 
this hospital population than would be in a normal 
cross section of healthy adults. Several series of ex- 
periments reported by Davies and James (1930), Van- 
zant, Alvarez, et al (1932) and Bloomfield and Keefer 
(1928) showed that there is a consistently higher 
percentage of true as well as apparent cases of achlor- 
hydria in individuals with advancing years. The lat- 
ter group of workers showed that this anacidity was 
proportional to the lowering of physical fitness al- 
though the conditions were apparently unrelated to 
disease of the gastro-intestinal tract. 

A series of six experiments were carried out to 
show the relation of the hydrogen-ion concentration 
to the bacterial growth of the stomach. 

Experiment I: The Relation of Hydrogen-Ion Con- 
centration to Bacterial Growth. 

In this experiment aspirations by means of Rehfuss 
tubes were made from the fasting stomachs of a group of 
100 patients. The hydrogen-ion concentration was de- 
termined by a colorimetric method and bacterial growth 
by plating out one standard loop of material on the surface 
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of plain agar. Although there were a few marked dis- 
crepancies the following table shows the general relation 
between hydrogen-ion concentration and bacterial growth 
in human gastric contents. Graph I shows the actual 
values. 

Less than pH 1.0 Sterile. 

Between pH 1.0 and 2.0 Occasional colony. 

pH 3.0 Borderline of bacterial growth. 

Above pH 3.0 Heavy bacterial growth. 

This corresponds in general to the results reported 
by Bartle and Harkins (1925) and Gregerson (1916). 

Experiment II : Changes in Hydrogen-Ion Concen- 
tration and Bacterial Flora of the Stomach During a 
Period of Three and One-Half Hours. 

The Rehfuss tube was inserted and control aspirations 
were obtained from the fasting stomach of five patients. 
Each subject was permitted to cat breakfast with the tube 
in place. Aspirations were then made at fifteen minute 
intervals for two and one-half to three and one-half hours. 
Cultures and hydrogen-ion determinations were taken on 
each sample to show the relationship between the acid- 
base equilibrium and viable bacterial flora over a period 
of several hours. The increased concentration of hydrogen- 
ions within the gastric contents was associated with a de- 
crease in tile viable bacterial flora following in general 
the relationship noted in Experiment I. Graph II demon- 
strates this fact. Similar results are reported by Johnson 
and Arnold (1932) and Nedzel and Arnold (1932). 

Experiment III: The Influence on the Hydrogen- 
Ion Concentration and the Viable Bacterial Flora Pro- 
duced by the Introduction of Acid or Alkali into the 
Stomach. 

The Rehfuss tube was inserted and a control aspiration 
was obtained from the fasting stomach of each of nine 
patients. This material was cultured and the hydrogen- 
ion concentration determined. If the reaction was more 
alkaline than pH 3.5, 50 c.c. of 1 per cent hydrochloric 
acid were added; if more acid than pH 3.5, 50 c.c. of 
phosphate buffered alkali were added. After five minutes 
a second aspiration was made and treated as the first 
fraction. With the shifting of the pH of the stomach con- 
tents because of the addition of the acid or alkali there 
appeared a corresponding change in the abundance of 
growth of the gastric flora. In this series of nine cases 
and in others reported elsewhere, the response to the acid 
was much more readily obtained than was a similar re- 
sponse to the alkali. (See Graph III). 

Experiment IV; The Influence on the Hydrogen- 
Ion Concentration and the Viable Bacterial Flora Pro- 
duced by the Introduction of Organic Acids into the 
Stomach. 

Various organic acids were substituted for the mineral 
acid of Experiment III to find whether or not these would 
exert a similar influence upon the liydrogen-ion concen- 
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t ration and viable bacterial flora of tlie stomach. A 
Rchfuss tube was inserted into the fasting stomach of 
eacii of three patients and control aspirations were made. 
Fifty cubic centimeters of 1 per cent hydrochloric acid 
were introduced and five minutes later were aspirated. 
On four succeeding (fays the above experiment was re- 
peated, substituting similar amounts of various organic 
acids for the mineral one first used. Cultures and hvdro- 
gcn-ion determinations were made on each specimen and 
the results are shown on Graph IV. 

In this series of cases the lemon juice appeared to 
be as efficient in acidifying gastric contents and there- 
by rendering many of the organisms non-viable as an 
equal amount of 1 per cent hydrochloric acid. In an 
in vitro experiment Knott (1923) found the organic 
acids very deficient in germicidal power. Kugelmass 


(1935) reported a series of cases where fruit juices 
were given to children. He found that fruit juices 
fluctuating about pH 3.0 stimulated, within the first 
fifteen minutes after ingestion, a gastric pH of about 
3.5. The titration curves showed that the juices arc 
mixtures of weak acids and their salts, containing 
small amounts of free acids. The presence of free acid 
was shown by Clark (1915) to bo the determining 
factor of bactericidal power. 

Experiment V: The Length of Time the Fasting 
Stomach Retains Acquired Acidity. 

Experiments III and IV show that the addition of acid, 
cither mineral or organic, affects the ncid-base balance of 
the stomach with a comparable chnnge in the number of 
microorganisms which can he cultured from the contents. 


Grach H 
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In a series o£ five eases aspirations were made by means 
of Rchfuss tubes inserted into the fasting stomachs. 
Cultures and hydrogen-ion determinations were taken on 
these and all subsequent fractions. Fifty cubic centi- 
meters of dilute hydrochloric acid of pH 1.2 were then 
introduced through the tubes. Aspirations were made at 
fifteen minute intervals until the reaction approached or 
equaled the original pH value. This is shown on Graph 
V. The stomachs of these five patients retained the ac- 
quired acidity for approximately one and one-half hours 
or sufficiently long to aid the action of the peptic enzyme 
and to give protection against bacteria which may be in- 

GraphEE 

Average of three cases showmQ the influence on the 
hydrogen ion concentration and the viable bactenal flora 
produced by the introduction of orpamc acid into the stomach 
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Produced during the digestive period. Boldyreff (1914), 
using one man and four dogs reported a return to normal 
acidity in from forty-five to sixty minutes. 

Experiment VI : The Length of Time the Stomach 
Retains Acquired Acidity After a Normal Breakfast 
is Ingested. 

To be of physiological importance this change in reac- 
tion must be effective when food is taken into the stomach. 


Graph Y 

Average of five cases showing the length of time 
thefastmb stomach retains acquired acidity 
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Two patients, showing nnacidity in the control aspira- 
tions. were chosen for a series of tests to show whether or 
not the addition of food shortened the period of activity 
of the introduced acid. Under fasting conditions Case I 
showed retention of acquired acidity for a period of more 
than two hours. With the addition of a normal breakfast 
this time was approximately one hour. The addition of 
food in Case II reduced the period of acid retention from 
one and one-half hours to three-quarters of an hour. The 
results are shown in Graph V. The explanation lies in 
the fact that pnrt of the acid combines with the food 
leaving a smaller amount of free or effective acid present. 
Much the same conclusion was drawn by Cornwall and 
I,e Frenais (11121) who found the total acid greater after 
a test meal because the food stimulated the gastric glands 
to greater secretory activity. The free acid was decreased 
in amount because much of it went into combination with 
the ingested food. 

DISCUSSION 

llacterini growth in genera) parallels the acidity of 
the gastric contents. This was shown by cultures cf 
gastric material taken from 1 0(1 cases reported in Ex- 
periment I. The borderline for growth was about pH 
2.0. Cultures of gastric contents showing acidity 
above this value were, for the most part, sterile and 
those of lesser acidity produced abundant growth. 
Thus the hydrogen-ion concentration of the normal 
stomach which varies around pH 2.0 has the power of 
rendering viable bacteria non-viable and therefore 
aids in protecting the body from intragastric contact 
with living bacteria. It was shown by following the 
course of digestion for a three and one-half hour 
period, that the acidity of the norma! stomach is not 


a brief phase in the digestive cycle to be followed by 
low acidity with consequent lack of protection, but 
that it maintains itself throughout the intradigestive 
phase. Fasting stomachs that have relatively low- 
acidity but normal secretory power produce sufficient 
acid during digestion to retain the protective power 
over a period equal to the normal time between meals. 

Experiment 111 showed that it is a relatively easy 
matter to change the reaction of gastric contents front 
that of neutrality or alkalinity to acidity by the addi- 
tion of comparatively small amounts of dilute hydro- 
chloric acid (50 c.c. of 1 per cent hydrochloric acid). 
This is significant for the large group of apparently 
normal people who have h.vpo-or nnacidity and thus 
have a densely populated bacterial flora in the lumen 
of the stomach. The acquired acidity was retained hy 
the fasting stomach for approximately one and one- 
half hours. When a normal breakfast was eaten fol- 
lowing the administration of the acid, the change in 
pH was retained for a shorter period of approximately 
three-quarters of an hour. During this period of 
artifically produced acid gastric contents the patient 
maintains a normal gastric flora. 

This protective action may be brought about by 
substituting 50 c.c. of 1 per cent organic acids for the 
dilute hydrochloric acid if the resulting hydrogen-ion 
concentration is below pH 3.0. The juice of one-half 
lemon in 50 c.c. of water proved to he the most effec- 
tive acid used although the initial pH was not more 
acid than that of the citric or lactic acids employed. 
Thus the old idea of giving lemon juice in cares of 
gastro-intestinal disturbances when nnacidity was sus- 
pected is substantiated. 

To render a naturally acid stomach alkaline is a 
much more difficult procedure. The addition of the 
alkali apparently excites the glands to greater activity 
so the resulting reaction is the same or only slightly 
more alkaline. 

CONCLUSIONS 

1. Cultures of the contents of fasting stomachs 
showed a bacterial growth that paralleled the hydro- 
gen-ion concentration of this material in approxi- 
mately the following manner: 

Less than pH 1.0 Sterile. 

Between pll 1.0 ami 2.0 Occasional colony. 

pH 3.0 Borderline of bacterial growth. 

Above pH 3.0 Heavy Bacterial growth. 

2. Continuing the observations over a three and 
one-half hour period showed a variation in hydrogen- 
ion concentration. This was associated with a parallel 
change in the viable bacterial flora. 

3. The alterations in the hydrogen-ion concentra- 
tion of the gastric contents produced by the ingestion 
of dilute mineral or organic acids were associated with 
a decrease in the viable bacteria flora. The ingestion 
of buffered alkaline solutions wore associated with an 
increase in the viable gastric flora. 

4. The addition of 50 c.c. of 1 per cent hydrochloric 
acid to the fasting stomach shows a retention of free 
acid for approximately one and one-half hours. This 
IKiricd was reduced to somewhat less than one hour :f 
food was ingested. 
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Colloidal Aluminum Hydroxide in the Treatment of Peptic Ulcer’ 

By 

CLEMENT R. JONES, Jr., M.D.t 

NEW ORLEANS. LOUISIANA 


T HE purpose of this paper is to report briefly the 
results obtained in the treatment of patients af- 
fected with X-ray positive peptic ulcer. 

The patients were selected in the following manner: 
First, they had the complaints which lead one to sus- 
pect the presence of a peptic ulcer, and second, no mat- 
ter how suggestive these complaints, their histories 
and physical findings may have been, they were not, 
with the exception of Case 19, admitted to this 'group 
unless there was positive X-ray evidence of peptic 
ulcer. It is safe to assume, then, that they are all 
hona fide cases of peptic ulcer of one type or another. 

The majority of these patients was from the white 
male outpatient or ward medical service at tire Charity 
Hospital. Economically, for the most part, the sub- 
jects were from the lowest level, though some living 
in the country have the good fortune to be able to 
obtain a wide variety of dairy and other farm products 
suitable for use in a soft diet. The Creole cooking, 
which is the normal diet of these patients, while it is 
delectable beyond words to the normal individual, is 
about as far removed from what a person suffering 
from peptic ulcer should eat as any diet one can 
imagine. A soft diet for our patients means much 
more of a change of dietary habit than does a soft 
diet for a Northern patient, whose normal diet is re- 
latively bland and free from strong seasoning sub- 
stances. 

In considering the possibility of giving these 
patients any appreciable amount of rest, it was at once 
seen to be impossible, for those who had any sort of 
job did not dare let it go, and those who were not 
employed could not be given bed rest in the Hospital 
due to crowded conditions incident to the demolition 
and reconstruction of a large portion of the institu- 
tion. The few patients who were admitted directly to 
the wards were regarded as ambulatory and were al- 
lowed to be up and around during the day and were 
given improvised beds of blankets on the floor at 
night. Home conditions were such that no more than 
the most meager limitation of activity could be ob- 
tained. As examples of the degree to which activity 
could be limited let me cite two cases: A man who 
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was accustomed to operate a pneumatic riveter had his 
job changed to operating an acetylene torch; another 
who did the heavy pulling necessary in recovering a 
large fishing net was able to change to some of the 
less arduous duties of a commercial fisherman. I think 
from these instances it is clear that the ordinary 
benefits obtained by a “rest cure” were negligible. The 
predominating nationalities of the patients are French 
and Spanish. The high strung temperament and often 
emotional instability which is inherent in people of 
such descent may predispose to ulcer and is an added 
difficulty in an attempt to obtain improvement after 
the ulcer is present. 

The methods of treatment of peptic ulcer are almost 
without number, and of every method there are count- 
less modifications. Diet regulation, rest and neutrali- 
zation of acidity stand out as important factors in 
almost ail instances. The multiplicity of treatments is 
not necessarily to be deplored for though it indicates 
the lack of a specific, one type or form of treatment 
may aid in the attainment of remission in a given case 
that has been or would be unaided by any of several 
other methods or modifications thereof. It is not my 
purpose to add a method to the many now in existence, 
but merely to record some rather favorable results in 
a group of peptic ulcer patients treated with aluminum 
hydroxide. 

B. B. Crohn (1), in 1929, was the first to report on 
the use of aluminum hydroxide in this country. Einsel 
and Rowland (2) reported, in 1932, on the use of 
aluminum hydroxide, both in the colloidal form and in 
a non-eolloklnl form, but since the latter form had no 
appreciable acid-combining power, they abandoned it 
for the colloidal preparation which seemed to have a 
very good acid-combining power. Einsel, Adams and 
Myers (3) reported 110 patients with peptic ulcer 
treated with colloidal aluminum hydroxide, with but 8 
per cent failures. The treatment consisted of six feed- 
ings per day followed in 30 to 60 minutes by 4 to 12 
c.c. of a gelatinous preparation of colloidal aluminum 
hydroxide. Woldman and Rowland (4, 5) reported on 
the use of a continuous intragastric drip for the ad- 
ministration of a diluted colloidal aluminum hydro- 
xide. The results obtained by this method and checked 
by X-ray were extremely favorable. With this method, 
I have had oniy slight experience (Case 19). Adams, 
Einsel and Myers (6) conclude in part that, due to the 



American Journal of Digestive Diseases and Nutrition 


100 


administration of colloidal aluminum hydroxide, there 
is a decrease of total amount of acid secreted by the 
stomach and that this total tends to become progres- 
sively lower with continued use of the drug. That this 
reduction of acid secretion is not due to permanent 
damage to secreting cells is indicated by the fact that 


hour or hourly feedings, no alkalies and no injections 
of any kind were used in any of this series of cases. 

AUTHOR’S STUDY 

In this group there are 22 males and two females, 
the average age being 42 years, ranging from 12 to 
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even after several months of treatment, histamine in- 
jections give the same acid response that was obtained 
previous to treatment. After many months of con- 
tinuous administration of aluminum hydroxide there 
is no significant change in serum calcium, total base 
or carbon dioxide content of the blood. 

It seems that the following facts are established. 
Aluminum is not absorbed from the intestinal tract to 
any significant extent. Aluminum hydroxide taken by 
mouth lias no elTect on the acid-base equilibrium of 
the blood. The preparation of colloidal aluminum 
hydroxide used in these cases has an acid-combining 
power of 15 to 10 volumes of tenth normal hydro- 
chloric acid. The do--age used varied from 4 c.c. three 
times a day to 8 c.c. four times a day. taken after 
meats and at bedtime. An ordinary soft diet was 
givi n in conjunction with the drug. A few cases were 
given 0.5 gm. sodium bromide and 2 c.c. tincture 
hyoeyarmis three times a day and a few were given 
mineral oil as their bowel habits required. No two 


G4, with about equal distribution in the third, fourth, 
fifth, sixth and seventh decades. In ten cases the symp- 
toms had been present less than one year, averaging 
six months. In 12 cases the symptoms had been present 
over a year, averaging seven years. The most com- 
mon complaint was epigastric pain definitely related 
to meals. Well localized epigastric tenderness was 
present in almost all cases. 

Immediate results were as satisfactory in the 
chronic cases as in the acute ones except that the only 
case in which the radiologic evidence of healing was 
not entirely satisfactory after a reasonable length of 
time (GO days) was a man who had had the disease 
for 20 years. 

The following cases have been selected because they 
illustrate the various types of cases seen in this group. 
Case 1 is presented largely because of his age. 

Cnf 1 . W. S„ n white male, aged 12 , was seen April, 
1050, complaining of post-prandial pain of four month 1 ;’ 
duration, relieved by podium bicarbonate, or vomiting. He 
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had, however, been subject to gastrointestinal upsets all 
of his life according to the statement of his mother. Flu- 
oroscopic examination on April 27, 1030, showed an ulcer 
of the fundus one centimeter in diameter. His treatment 
was started at once, but the ordinary powders and diet 
failed to relieve him more than temporarily. On May 15, 
1930, obtaining some colloidal aluminum hydroxide, he was 
given 12 c.c. three times a day. diet consisting of strained 
vegetables, milk products, Foft boiled eggs and toast. 
Symptomatic improvement was noted almost at once, and 
he continued to improve until symptom-free on June 20, 
at which time there was no evidence of gastric or duodenal 
disease on X-ray examination. He is a well and healthy 
boy at the present time, gaining weight and free of gastric 
complaints for the first time in his life. 

Case 2 is selected as being approximately the 
average patient except that the gastric ulcers were 
outnumbered by the duodenal ulcers. 

Case 2. D. R., aged 4G, was re-admitted to the hospital 
on August 11, 1930, complaining of epigastric pain of two 
and a half years’ duration, three or four hours after the 
noonday meal. The pain was followed by nausea and 
vomiting which gave relief. He had been a patient in the 
same ward in March, 193G, at which time his X-ray showed 
an ulcer 4 by 7 mm. on the lesser gastric curvature. This 
finding was also present on August 13. Epigastric tender- 
ness was present, and his gastric analysis showed 46° free 
and 82° total acid. He had a slight secondary anemia. 
Starting on August 20, lie was given colloidal aluminum 
hydroxide, 4 c.c. three times a day along with a soft diet. 
After two days ho had no further pain or discomfort. On 
September 10, or 21 days after treatment was initiated, 
he had a normal fluoroscopic examination. He remains 
well to the present time and has practically discontinued 
the medication. 

Case 4 is presented because of the extremely rapid 
loss of X-ray evidence of ulcer which is not unusual 
in this method of treatment but for one case is natur- 
ally open to some question. 

Case 4. C. M., aged 52, was admitted to the hospital on 
September 5, 1930, complaining of pain in the epigastrium 
following meals, which had occurred after every meal for 
the last three months and for the two months previous had 
occurred with increasing frequency. On September 10, a 
duodenal cap ulcer with crater formation was demon- 
strated by fluoroscopic examination. Gastric contents 
showed free hydrochloric acid 03°, total 72°. On Septem- 
ber 12, aluminum hydroxide therapy was instituted along 
with a soft diet. He was relieved of pain at once, and on 
September 19, or seven days after treatment was started, 
he had a fluoroscopic examination that showed no abnor- 
mality of stomach or cap. Six months later he had gained 
weight and was feeling in perfect health. 

Case 11 is presented to illustrate the healing of a 
gastric ulcer with an accessory pocket. 


hemorrhage case in the group and demonstrates the 
use of the continuous intragastric drip method of ad- 
ministration of colloidal aluminum hydroxide. 

Case IS. C. V., a 33 year old mechanic, was admitted to 
tho hospital on October 21, 1930. For five weeks he had 
had an epigastric pain which was relieved by food. Five 
days previous to admission he had started to become weak 
and pale and shortly began to pass tar-colored stools. He 
rapidly became so weak that he was unable to stand up 
and was brought to the hospital in a most depleted state. 
Shortly after admission there was expelled a large amount 
of coffee-ground vomitus. The upper portion of his ab- 
domen was generally tender but not rigid. He was treated 
for shock and given a transfusion of 450 c.c. of citrated 
blood on the day of admission and 250 c.c. four days later. 
Aluminum hydroxide was started, 4 c.c. 'every third hour, 
on October 23. He received about eight such doses in the 
first 24 hours of aluminum hydroxide treatment and was 
then given the medication by a continuous intragastric 
drip* which was continued day and night for seven days. 
In this time he received between 250 and 275 c.c. daily of 
colloidal aluminum hydroxide diluted so as to make about 
a 25 per cent solution. Several aspirations through the 
nasal tube showed from zero to 5° of free hydrochloric, 
but after the first day no blood was detected. He became 
rather constipated but as he was getting very little food 
by mouth no effort was made to cause a bowel movement. 
After five days of the continuous drip he had a movement 
consisting largely of the tar colored material following 
which his stools remained negative for occult blood. He 
was up and around in 12 days after admission. The red 
count was 1,775,000 on the day of admission and 19 days 
later on discharge to the out-patient department, it was 
3,505,000. On November 30, his red cell count was 5,325,- 
000. His fluoroscopic examination the day before dis- 
charge failed to reveal an ulcer. Did the ulcer heal in 
that time, or was it in a position not amenable to demon- 
stration? I do not know. Did he have an ulcer to start 
with? I believe he did. 

SUMMARY 

1. A brief abstract of the case histories selected 
from 24 patients affected with peptic ulcer, all of 
whom were treated with colloidal aluminum hydroxide, 
is presented. 

2. All but one of the 24 patients have had com- 
plete relief of symptoms. The one exception is the 
patient, presented as Case 14 in the chart, who has 
been sick for 20 years and had only slight X-ray im- 
provement in 60 days. Three showed a gradual relief 
of symptoms so that it is difficult to say in how many 
days they became symptom-free. The remaining 20 
showed a prompt relief that conld be accurately meas- 
ured in days, their average time for relief of pain 


Case 11. A. G., aged 62, a fisherman by trade, was ad- being o.O days. Only three requiied longer than foui 

mitted to the hospital in September, and on September 24, days. Lessening of pain always started at once upon 

showed an accessory pocket of a perforating ulcer above the institution of treatment. 


the incisura angularis with 50 per cent six hour retention. 
On September 20, aluminum hydroxide, 4 c.c. every third 
hour, was started together with a bland diet. After two 
weeks the aluminum hydroxide dosage was reduced to 4 
c.c. three times a day. Ho felt well in four days and in- 
sisted on going out to the fishing grounds. Tho fluoro- 
scopic examination on October 5 showed the pockcl'fm- 
changed in size but not tender and on November (13; the 
fluoroscopic examination showed the pocket alhj6st gone 
and not tender. if 

Case 19 is presented since it is the only severe 


3. Of the 16 patients who have been re-rayed, 13 
(nine duodenal and 4 gastric) showed disappearance 
of their ulcer in an average of 30 days. One duodenal 
ulcer was not improved in 12 days, while another duo- 
denal ulcer showed improvement in 60 days. One 
gaStricPilIcer with accessory pocket formation showed 
improWrrfeht^ in 11 days and almost complete disap- 
pearance - of-ltlii^ pocket in 49 days. 

■*Usintrr nn especially constructed apparatus lent l)y the Cleveland 
Chemical Associates who also furnished the colloidal aluminum 
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A Review of Intragastric Photography 

By 

BENJAMIN M. BERNSTEIN. M.D. 


HROOKI.Y 

I N April, 1930, Bernstein and Gray (1) described 
their experience with intragastric photography in 
twenty patients. Since then, the senior author has 
continued his interest in the subject and has had op- 
portunity of observing a large number of patients, 
many of whom were followed up by surgery or 
autopsy. Since our first report, a number of articles 
and monographs in English. German and French have 
been published. It would seem of advantage to review 


n. new YORK 

respective walls ami curvatures is determined by cutting 
and loading the films in a distinguishing manner. The 
necessary photographic distance is obtained by moderate 
gastric inflation. After the films have been developed, 
they are enlarged, printed and studied for diagnosis. 

The great value of photographically studying the 
gastric mucosa can scarcely he doubted, particularly 
after one has obtained a fleeting glimpse of it by 
means of a gastroscope. flow much more satisfactory 



Fig. 1 is that of a normal mucous 
membrane. The numerous small 
white spots seen in many pictures 
are reflections from fluids sticking 
to the mucous membrane. 

at this time the present state of our knowledge and 
experience with intragastric photography. 

The tiftrinut ut Used in carrying out this procedure, re- 
ferred to ns the ‘ga'trophotor," has undergone consider- 
able change in its mechanism and the photographic re- 
sults obtained since its invention by Unci: and Heilperin of 
Vienna about seven years ago. Progress has been made 
in the refinement of technique as well as in the study of 
the criteria for diagnosis. Briefly described, the apparatus 
cotMsts of a long lubc-likc nlfnir, no thicker than *he 
familiar Ewabl stomach tube, with a double camera and a 
light at it- end. The electric current is carried and in- 
llnti<>» is done through the handle. There is likewise, here, 
an arrangement for shutter displacement. In the bulb at 
the tip, a blui'h light of great intensity, producing no 
h, at. i e flashed on momentarily aft-r the camera "ryes” 
have opened. The complete circumference of the stomach 
and a! •■-■!:! !wr~third< of its area i? seen in the sixteen 
pictures obtained. Tim location of the apparatus in the 
stomach i< otr-.- rs ,-4 by flaotv-oopy. Its orientation to the 

S ,\r-. •. i; no' 


I'ig. 3 is tlmt of a carcinoma and 
one readily notices the sharp de- 
markation and change from the 
normal surrounding muco«a — aim 
the elevations and loss in normal 
structure. 

to be able to study the permanent record of such a 
view, usually obtained with such difficulty! Aschner 
and Bcrck (2) believed tbe method to be a valuable 
adjunct to diagnosis. Finkelstein (31 in 1931 and 
more recently again discussed bis results in a large 
number of cases. Thai (41 and later Cunha to) con- 
tributed to the general knowledge of the procedure 
and its diagnostic value. Helifuss (f>) has commented 
favorably: also -AVhigham (7) and Wyard (8) in the 
British literature. Itch fuss presented an exhibit of 
his personal experience with this procedure at the 
Scientific Assembly of the American Medical Associa- 
tion in 193.7. A chapter of L. IV. Kobn's "Diseases of 
the Digestive System.” 1 9 j has been devofed to the 
subject. In the French and German literature, fh-eart 
ilf'i. Khren toil fill. Garin and Berlin p 1121. H'jd- 
perin and Borges fl3) Haudek 111), I’atichct (!•>), 
and others have also contributed to our knowledge. 

In the study and u=e of this method of intragastric 


Fig. 2 is that of an ulcer-charac- 
teristic crater-like formation and 
raised edge. 
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Alcohol as a Stomachic* 

Bu 

LUISE KRUEGER. M.D. 
and 

f. c. macintosh, m.a. 

MONTREAL. CANADA 


T HAT alcoholic beverages in small doses tnriy pro- 
mote gastric digestion has been known from time 
immemorial. The secrctagoguc action of alcohol on 
the gastric glands was discovered in the middle of the 
10th century (Frerichs (3), Cl. Bernard (2)). Our 
present knowledge of the effect of alcohol on gastric 
digestion may be summarized briefly as follows (c/. 
Babkin < 1 ) ). Alcohol in dilute solution (5 to 20 per 
cent i , introduced into any part of the digestive tract, 
quickly evokes a copious flow of gastric juice, which has 
a high acidity and a very low digestive power. IVhen 
alcohol in strong concentrations is applied directly to 
the gastric mucosa, a profuse secretion of mucous 
alkaline fluid occurs; the secretion of normal gastric 
juice is inhibited in such cases, the inhibition lasting 
for several days. The fact that a weak alcoholic solu- 
tion stimulates gastric secretion suggested its clinical 
use ns a test-meal (cf. Katsch (•!)). The alcohol test- 
meal was often employed, especially in Germany 
(under the name of Alkoholprobctrunk), before the 
secrctagoguc cfTect of histamine was discovered. In 
vitro, alcohol in 1 to 2 per cent concentration has no 
significant effect on the peptic activity of the gastric 
juice i Zitovich (7)1 : when weak alcoholic drinks are 
taken in conjunction with a meal, the concentration of 
alcohol in the stomach is probably not greater than 
this. 

The effect on gastric secretion of adding alcohol to 
a meal was systematically studied in Pavlov’s labora- 
tory h\ Zitovich (7). who used dogs equipped with 
pouches of tlie stomach. He found that, when f> or 1 0 
per cent alcohol was added to a meal of meat, bread or 
milk, the volume of gastric juice secreted in response 
to the meal was greatly increased. Alcohol in the same 
concentration also counteracted the inhibitory effect 
of fat or. the gastric secretion. The secrctagoguc 
action of alcohol was especially striking when the first 
or reflex phase of the secretion was eliminated by in- 
troducing the test-meal (in this case, meat) directly 
into the stomach through a gastric fistula. As Fig. 1 
shows, tin- addition of alcohol restored the course of 
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the secretion to normal and shortened the emptying 
time of the stomach by one hour. The peptic power 
of the juice secreted during the first two hours was, 
however, lower (average, -11 Melt units') than when 
meat was given with water by mouth (average, 177 
Melt units). Zitovich's experiments thus show that, 
when through loss of appetite the gastric glands fail 
to give their normal prompt response to the taking of 
a meal, the ingestion of a beverage of low alcoholic 
content will help to restore the proper digestion of the 
food. Nevertheless, the secretion activated by alcohol 
was not, in these experiments, a perfect substitute for 
normal reflex secretion, since the enzyme content of 
the juice was comparatively low. 

In the present series of experiments we have been 
able to show that alcohol, besides stimulating the 
secretion of fluid and acid by the stomach, may, in 
certain circumstances, stimulate also the secretion of 
pepsin. The necessary condition for this additional 
action is that the alcohol should be relished. It then 
becomes a positive conditioned stimulus for gastric 
secretion, increasing the output of pepsin reflex lv 
through activation of the vagal secretory centres. 

METHODS 

In these experiments we used n dog equipped with a 
I’avlov pouch of the stomach mid a gastric fistula. The 
experiments were done in the morning, the usual precau- 
tions being taken to prevent psychical stimulation of the 
secretion. 200 c.c. of <” per cent ethyl alcohol of good 
quality, warmed to 37' C., was introduced slowly into the 
stomach through the gastric fistula while the gastric 
glands were at rest, and the resultant pouch secretion was 
collected. In eontrol experiments, two other dogs were 
used, one with a Heidenhain potirh (vagal innervation de- 
stroyed) and one with a Bickel pouch (completely dencr- 
vated) and a gastric fistula. The Bickcl-pouch dog could 
be similarly given nleolio! by the gastric fistula; the 
Heidenhain-pourh dog could be given alcohol by rectum. 
None of the dogs had ever received alcohol before. The 
determination; made on the pouch juice were: free and 
total acidity by titration to Tdpfer'r reagent and pfn riffph- 
llmloin respectively, and pepsin by Niremtein and Miiff’-i 
(3) modification of Melt's method. 
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Fig. 1. Volume of juice (Pavlov pouch) secreted in re- 
sponse to the following meals: 100 gm. meat + 100 c.c. 

water by mouth ; 100 gm. meat -f- 100 c.c. water by 

gastric fistula . ; 100 gm. meat + 100 c.c. 5 per cent 
alcohol by gastric fistula . 

RESULTS 

The results of the first series of experiments with 
the Pavlov-pouch dog were uniform. Soon after the 
dilute alcohol was injected the animal’s breath smelled 
of alcohol and it began to lick its lips. Within 2 or 3 
minutes gastric juice began to flow from the pouch. 
The secretion was brisk for about an hour, and stop- 
ped after about 2 hours, when the main stomach was 
found to be empty. A typical protocol from this series 
is presented. 


Experiment Feb. 4, 1936. Pavlov-pouch dog, female, 
14 Kg. 


9:05 

a.m. Animal placed on stand. Stomach empty. 

9:05- 9:20 

Pouch secretion 0.15 c.c. mucous fluid. 

9:18- 9:20 

200 

c.c. 57c ethyl alcohol 

introduced 


through gastric fistula. 



Vol. 

Free acidity Total acidity Pepsin 


c.c. 

m.oq./L. m.eq./L. 

Mett units 

9:20- 9:60 

3.90 

Ill 120 

GO 

9:50-10:20 

2.90 

129 138 

73 

10:20-10:50 

0.95 

( 100 109 

97 

10:50-11:20 

0.30 




8.05 c.c. 


The same experiment was repeated many times on 
this dog between the end of January and the middle 
of December, 1936. The course of the “alcohol” secre- 
tion, and its total volume and acidity, were always 
about the same. The volume varied between 7.3 and 
9.S c.c.. though latterly it was generally near the upper 
limits. The concentration of pepsin in the juice, how- 
ever, underwent a striking change. After the first 
month or two, during which the experiments were re- 
peated about twice a week, the values for pepsin be- 


came gradually higher and higher with each succes- 
sive injection of alcohol. These results are illustrated 
graphically in Figure 2. The upper graph shows 
the volume of juice secreted in eight experiments, 
selected as typical of different stages during the in- 
vestigation. The lower graph shows the concentration 
of pepsin in the juice secreted in these same experi- 
ments. 

The average value for pepsin concentration in- 
creased from 33 Mett units in January to 462 in Sep- 
tember — i.e., there was an increase in the digestive 
power of 1400 per cent. Thus alcohol, which at first 
did not stimulate the output of pepsin, came in this 
animal to be a very strong stimulus for the peptic 
cells. 

The other two dogs, whose pouches had no vagal in- 
nervation, gave very uniform low values for pepsin 
(average, less than 50 Mett units) during this whole 
experimental period. 

It was suspected that the explanation of the changed 
reaction of the Pavlov pouch was that alcohol had be- 
come in this animal a positive conditioned stimulus for 
gastric secretion. There were several reasons for sup- 
posing this. During the action of alcohol the dog was 
clearly slightly intoxicated, and appeared to be in par- 
ticularly good humor. Although the alcohol was in- 
troduced directly into the stomach and the animal was 
not allowed to smell or taste it, it was soon excreted 
by the lungs, and the dog could be seen to lick its lips 
at intervals during the experiment. After the experi- 
ments had gone on for some time, it would wag its tail 
violently, show the greatest pleasure when prepara- 
tions for the experiment were being made, and follow 
the movements of the experimenter with much inter- 
est. Once or twice a small amount of gastric juice was 
secreted even before the alcohol was introduced into 
the stomach. On several occasions the dog was offered 
5 per cent alcohol to drink, and took considerable 
quantities freely. The drinking was followed by a 
fair secretion of gastric juice of high peptic power. 
Thus in one of these experiments (Experiment of Oct. 
12), when the dog took 175 c.c. of 5 per cent alcohol, 
the total volume of secretion for two hours was 7.1 
c.c. and the average peptic power 271 Mett units. The 
acidity of the juice was as usual high. 

It, therefore, seemed reasonable to conclude that the 
dog had learned to like alcohol, or perhaps rather the 
effects of alcohol, and that alcohol had thus become a 
positive conditioned stimulus for the secretion of 
pepsin. The actual stimulus would probably be the 
taste of the alcohol as it was excreted in the breath. 

This conclusion is strongly supported by the follow- 
ing experiment, in which the alcohol was given by 
rectum, instead of through the gastric fistula as usual. 
The animal had never before received a rectal injec- 
tion, and objected violently. The digestive power of 
the juice secreted in response to the alcohol was low, 
and remained low after a second portion of alcohol 
had been given through the gastric fistula in the usual 
way, although the volume of the secretion was nearly 
normal. In previous and subsequent experiments, in 
which the alcohol was Introduced directly into the 
stomach under more.pleasant circumstances, the diges- 
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live power of the juice secreted was very high. The 

protocol of the above experiment is given below. 

Experiment Ort, U, IP, 1C. Pavlov-pouch doe, female. 

It Kg. _ 

10:00 n.m. Dog placed on stnnd. 

10:00-10:30 Pouch secretion 0.5 c.e. 

10:30 Smith water enema given to wash out 

bowel. Dog very excited, struggled, 

tried to bite. 

10:30-10:50 No secretion. 

10:15-10:50 200 c.e. f> < alcohol by rectum. Slime 

reaction shown by animal.' Secretion 
began in 3 minutes. 



Vul. 

Total aridity Popnin 


r.r. 

Mr It units 

10:50-11:20 

o,2 

90 122 

11:20-11:50 

1.7 

120 52 

11:50-12:20 p.m. 

0.7 

70 • 41 


•I.G c.c. 


12:23-12:25 

Attempted to 

' give 2nd portion alcohol 


per rectum. 

Animal much agitated. 


Attempt unsuccessful. 

12:25-12:30 

200 c.c. o f /r 

alcohol bv gastric fistula. 


Dog did not object. 

12:30- 1:00 

3.5 

110 50 

1:00- 1:30 

2.5 

Ml 31 

1:30- 2:00 

0.0 

— 58 


0.0 c.c. 



It is clear that in this experiment the discharge of 
pepsin was inhibited by the defence reaction of the 
animal. It is a familiar fact that such emotional reac- 
tions frequently inhibit alimentary conditioned re- 
ilexes for a considerable period. Since the secretion 
of pepsin is under the control of the vagus, we can say 
that the output of pepsin was small owing to inhibi- 
tion of the vagal secretory centres, although there was 
still a flow of juice owing to the peripheral action of 
the alcohol. 

Several experiments were performed in which it 
was attempted, by administration of atropine, to elimi- 
nate the vagal participation in the secretory effect of 
alcohol. The results of these experiments were, how- 
ever, not very clear-cut. Large doses ( 0.3 mg. per Kg. 
of atropine sulfate) entirely abolished the secretion 
provoked by alcohol, chiefly perhaps by interfering 
with its absorption, since the stomach contained nearly 
Die original volume of solution after JJ- hours. This 
i- in agreement with the finding of Orbeli ((>). Smal- 
ler do.'os of atropine diminished both the volume of 
the luice and the total output of pepsin, although the 
evacuation time of the stomach appeared to tie not 
greatli lengthened. 


c.c 

5 

4 

a 

i 

Mrn. 30 6 0 90 120 

Fig. 2 (a). Volume of juice secreted (Pavlov pouch) 
after the introduction of 200 c.c. of 5 per cent alcohol into 
the stomach. 8 experiments. 




DJPrUPSION 

Alcohol differs from all other chemical stimulants 
of gastric secretion in that it nets well from any part 
of the digt stive tract. The composition of the juice 
secreted in response to alcohol (unless alcohol has be- 
en nn- a conditioned alimentary stimulus) is very 
similar to that of the secretion provoked by histamine. 
i,* „ the acidity is high and the enzyme concentration 
h>w. Alcohol, therefore, like histamine, acts chiefly 
on the parietal coll-. The primary secretagogue action 
of alcohol, like that of histamine, is a peripheral one, 
since it diH-s not require the integrity of the extrinsic 
innervation of the [touch. Whether the antagonistic 


Fig. 2 (b). Concentration of pepsin in the gn-lric juice 
in The same 8 experiments. 

effect of atropine is due merely to interference with 
the absorption of alcohol, or whether the intrinsic 
gastric nerves arc involved in the action of alcohol, 
has not been determined. 

From the practical point of view. It is worth while 
to note that positive alimentary conditioned reflexes 
may easily bo formed with dilute alcoholic beverages. 
Even in the absence of such reflexes, alcohol through 
its peripheral action may improve a faulty digestion 
by increasing the flow of juice. If positive conditioned 
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from this is that ho must recognize such women in 
time so that he will spare himself the misfortune of 
being responsible for the misery that will almost cer- 
tainly follow the removal of all the remaining teeth. 
A toothless woman, prematurely aged and disfigured, 
and her long-suffering family will not soon forget to 
curse the name of any man who brings such misfor- 
tune upon them, especially when, as commonly hap- 
pens, the Heberden’s nodes, or the hypertension, or the 
buzzing in the ears, or the flatulent indigestion, for 
which relief was sought, continues unchanged. 

Fortunately, after one has seen a few of these 
women, and an occasional man with the same trouble, 
it is not difficult to recognize the particular human 
type, and usually when encouraged to do so, they are 
very willing to keep their remaining teeth. Fortu- 
nately thex*e usually are other ways of helping these 
people besides the one that is now so popular. 

Walter C. Alvarez, Rochester, Minn. 


THE ANTI-GIZZARD-EROSION FACTOR 

T HE apparent discovery (1) of an anti-gizzard- 
erosion factor may in time prove to be a requisite 
item for the complete understanding of the etiology 
and therapy of certain gastro-intestinal diseases. The 
observed facts may be briefly summarized as follows: 

If young chicks are not fed properly they develop 
a “scurvy-like syndrome,” characterized by anemia, 
hemorrhage, and by crater-like lesions in the lining of 
the gizzard. The syndrome is prevented by feeding 
pork liver, lung, kidney, oats and wheat middlings, the 
meat products being vacuum dried at 50° C. The anti- 
gizzard-erosion factor which is distinct from the anti- 
hemorrhagic factor, shows some variation in heat 
stability'- and is insoluble in ether and ethyl alcohol. 
When lung is digested with trypsin, the active 
principle may be extracted with alkali and precipi- 
tated with acid. Thus the active principle appeal’s in 
the reticulin and not the gelatin fraction of the lung 
tissue. But when oats are fractionated, the active 
principle is distributed among three fractions which 
indicates that the principle is not necessarily related 
to a protein molecule. 

According to Siegfried (2), reticulin is a special 
substance found not only in the lungs, liver and 
kidney, but also in the spleen, lymphatic glands and 
intestinal mucosa. Whether these latter tissues con- 
tain the active principle has not been determined, al- 
though Bird et al (1) observed slight or no erosions 
in two chicks fed gastric mucin granules. Chemically 
the supporting tissues of the body are related to 
mucin. Thus, it is possible that the growing chicken, 
requiring much material for the building of support- 
ing tissue, will show gastric mucosal defects, when de- 
prived of this essential factor, much more readily than 
an adult. It is also possible that the gastric defects 
are due indirectly to some hepatic disturbance, since 
the liver plays an important role in uronic acid (a 
building-stone of mucin and chondroproteins) meta- 
bolism (3) and since hepatic disturbances are not in- 
frequently associated experimentally with gastro-duo- 
denal ulceration (4). That is, the primary defect 
resulting from the deficiency of the anti-gizzard- 
erosion factor may be resident in the liver rather than 


in the gastric mucosa. The answers to such questions 
as those suggested and the probable practical worth 
of such information should stimulate thorough in- 
vestigation of the chemical nature of the active 
principle and how its absence in the diet leads to the 
production of gastric erosions. 

A. C. Ivy, Chicago, 111. 
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CHEMICAL MEDIATION OF NERVE IMPULSES 
AND THE GASTRO-INTESTINAL TRACT 

T HE Nobel prize in medicine for 1936 was awarded 
to Loewi and Dale for their work in developing 
the theory of chemical mediation of nervous effects. 
The theory maintains that the arrival of an impulse 
at the nerve ending liberates a chemical substance, 
which acts upon the receptive mechanism of the cell 
to produce excitation or inhibition, and that the same 
type of mechanism transmits the impulse across 
synaptic connections in autonomic ganglia. It should 
be of timely interest to call attention to the applica- 
tion of this relatively recent concept to gastro-intes- 
tinal problems. 

Stimulation of the vagus nerve has been shown to 
liberate acetylcholine from the nerve endings in the 
stomach (1) and in the small intestine (2). It has 
also been shown that an adrenaline-like substance 
(sympathin) is liberated in the intestine and liver 
by the stimulation of their sympathetic innervation. 
Future work will in all probability confirm the gener- 
alization that sympathetic fibres to the gastro-intes- 
tinal tract liberate sympathin and that parasympa- 
thetic fibres liberate acetylcholine. However, impor- 
tant exceptions have been noted to this general 
principle in so far as the anatomic classification of the 
autonomic nervous system is concerned. For example, 
anatomically the sweat glands are said to be inner- 
vated by the sympatlietics ; yet these nerves liberate 
acetylcholine (4). The blood vessels are said to be 
sympathetically innervated; yet certain of the nerves 
passing to the blood vessels liberate both sympathin 
(adrenergic fibres) and acetylcholine (cholinergic 
fibres) (5). Were a similar situation to obtain in re- 
gard to the autonomic innervation of the intestinal 
musculature, an explanation might be provided for 
certain inconsistencies encountered in this field. For 
example, electrical stimulation of the parasympathetic 
(vagus) and sympathetic (splanchnic) nerves of the 
gastric musculature may result in either excitation or 
inhibition. Or, under more physiological conditions, 
the vagus nerves may produce either gastric motor 
inhibition, as when HG1 is introduced into the duo- 
denum (6), or gastric motor augmentation, as when 
hypogljcemia (acting centrally) is produced by insulin 
(7) . It is conceivable that the body accomplishes 
these divergent results over the same nerve trunk by 
the selective utilization of adrenergic fibres in the 
first instance and cholinergic fibres in the second; in 
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siou disappears from the circulating blood in approxi- 
mately hours. It was observed that the size of 
the fat globules did not exceed that of chylomicrons, 
assuring safety of the injections, as far as fat embo- 
lism is concerned. 

To demonstrate the utilization of fat, if any, the 
following plan was conceived. Three puppies of the 
same litter, each weighing G lbs. (2.274 kg.) and 
measuring 18 in. (4G cm.) from nose to root of tail, 
were used. The surface area of each puppy has been 
computed to he .100 sq. m. according to the method of 
Cowgill and Drabkin. Taking the basal heat produc- 
tion at 700 cal. per sq. m. per day, makes the total 
basal metabolism of such a puppy 150 cal. per day. 

One puppy, serving as a control, was placed on a 
diet consisting of fresh ground beef heart. The amount 
given daily was calculated to be equivalent to the 
number of calories required. Adjustments of the 
amount of food were made every few days according 
to the physiological increase of weight. 

Tile second puppy was placed on a semi-starvation 
diet, viz. it was given 75 fc of the calculated require- 
ment of calories in form of the same diet which was 
given the first puppy. 

The third puppy was getting the same amount of 
food as the second and the deficit was covered with a 
corresponding amount of fat emulsion. 

The first week subcutaneous injections were given 
daily. They were painful and had to be discontinued 
because the fat was apparently very slowly or not at 
all absorbed. After a few injections, made each time 
at a different place, the entire skin of the trunk be- 
came uniformly indurated ns in elephantiasis, and 
seemed to be firmly attached to the deeper tissues, 
simulating an armor. The subsequent injections were 
given intrnpcritonoally. The semi-starving puppy died 
:)2 days after the beginning of the experiment. 

The puppy receiving fat injections survived. It did 
not have the appearance of a healthy animal; it had a 
poor appetite and was shy and not so lively and playful 
as tlie control puppy. Although it was gaining weight, 
the increase was less pronounced that in the control 
animal. Jl was sacrificed tiiree months after the 
start of the experiment. The autopsy revealed an ex- 
tensive aseptic peritonitis. There was a small amount 
of a slightly hemorrhagic serous exudate and numer- 
ous adhesions between the intestinal coils. Consider- 
able fat deposits were found in the subcutaneous tis- 
The histologic examination disclosed an abnor- 
mally high fat content of the lungs and heart muscle 
while the spleen, liver, brains, omentum, mesenteric 
!\ mph glands and retrobulbar tissue of the orbits had 
a normal aspect. It was surprising to find such exten- 
sive pathologic processes in the. peritonea! cavity as 
the animal, although apparently not healthy, remained 
alive for three months and did not seem to be losing 
ground until it was sacrificed. The experiment was re- 
peated or: another puppy with identical results: inlra- 
peritomnl injections caused an aseptic peritonitis. 

This experiment showed that 1. subcutaneous injec- 
tions- of fat emuDion are m>t feasible; 2. jntraperi- 
fi'.jj, a I in j* ciiftjs cause an aseptic peritonitis; 5. fat 
i mul- imi is apparently absorbed from the peritoneal 
cavity ; 4. fat injected ir.trap'Tiionenlly sustains the 
hie of a .--e:::i- -tarring <Jog. 

in view of the pathologic ksior.s following intra- 
p-wimne;'! jnjcttios*. this mode of introduction of fat 
■ mi.-l-jor: cmhi not hr considered for therape utic pur- 


poses. The veins in small puppies are too small to 
allow daily intravenous injections, particularly be- 
cause a heavy gauge needle must be used. Therefore 
another experiment was planned. Two adult dogs were 
used, one weighing 11.25 and the other 10.8 kg.; the 
first, serving as a control, was completely starved; 


Taiii.e II 


of 

I 

ViVicM of Control 
Animal 

AVrlpht of doR rrcflrjre 

fat injection* 

1 

11.25 lx. 

J 0*0 

€ 

10.90 

P.OO 

n 

10.60 

V.46 

12 

10.10 

o.oo 

15 

5.2 0 
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j 

MO 
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C7 

7.90 

7.C0 

- 
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31 
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32 
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* 
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1 

t.45 
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only water was offered. The other was also completely 
starved, but in addition to water, daily intravenous 
injections of GO c.c. of the fat emulsion were adminis- 
tered. Several times the fat was injected into the 
femoral artery. All the injections were well tolerated. 
They were apparently not painful and no thrombi 
were noted. 

A paradoxical phenomenon was observed the first 
two weeks; the animal receiving the injections lost 
weight more rapidly than the control dog, as can be 
seen from Table II. The amount of water consumed 
bv each animal was approximately the same so that 
the difference could not be explained on this basis. We 
can offer no explanation for this observation. How- 
ever, after the first 1G days the average loss of weight 
of the dog receiving injections was smaller than that 
of the control animal. As can be seen from the ac- 
companying table, the control dog lost kg. between 
the Gth and 27th starvation days and the otiirr only 
2.2 kg. 

Between the Gth and the 2Gth day the losses were 
•1.90 and 2.55 kg. respectively. The control dog died 
on the 26tli day of starvation. Injections were con- 
tinued in the other dog for ten days more, during 
which the animal lost 0.45 kg. This dog weighed at 
the start of the experiment 0.45 kg. less than the 
other; in spite of this it survived the control. Through- 
out the whole experiment the dog receiving the injec- 
tions was more vigorous and lively than the control. 
A period of ton days was deemed to be sufficiently long 
to eliminate the possibility of a merely accidental 
survival. 

To corroborate the findings, the whole experiment 
was repeated on another pair of dogs, one weighing 
10.9 and the other 30.2 kg. The latter wa« given in- 
travenous injection- of the emulsion daily. The con- 
trol animal died on the 21st day of starvation, while 
th» oth«w dog lived on; injections were continued for 
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additional two weeks before the experiment termi- 
nated. During the starvation period this dog lost 4.2 
kg. and the control 4.6 kg. 

It is evident that the quantity of fat administered 
in these experiments was able to consistently prolong 
the life of otherwise starving animals and to reduce 
the eventual weight loss. As an emergency measure it 
seems that parenteral administration of fat emulsion 
might have sufficient virtue for clinical trial. Danger 
from fat embolism is virtually non-existant and all 
lines of evidence point clearly to the fact that intra- 
venously administered emulsions are utilized. 

SUMMARY 

1. By employing the process of homogenization it 
is possible to prepare a stable sterile fat emulsion 
which, if administered parenterally, produces no fat 
embolism. 

2. Subcutaneous route is not recommended because 
the injections are painful and the emulsion is absorbed 
very slowly. 


3. Intraperitoneal . route is not available because 
the fat emulsion causes an aseptic peritonitis with 
resulting adhesions. 

4. Intravenous infusions are well tolerated by 
dogs. 

5. Intravenous infusions prolong the life of semi- 
starving and completely starving dogs. 

6. The fact that a completely starving dog receiv- 
ing daily injections of a fat emulsion survives the 
starving control, serves as a definite proof of utiliza- 
tion of the introduced fat. 

7. Although results of animals experimentation 
can be applied to human pathology 1 only with a great 
caution, the results of the above described observa- 
tions prove that an intravenously administered emul- 
sion of fat is available for metabolic purposes. 

The author makes grateful acknowledgement to Dr. 
M. B. Visscher, Head of the Department of Physi- 
ology, for his invaluable suggestions. 
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Pruritus Ani: A Preliminary Report of One Hundred and Thirty-Three 
Cases Using Triple Distilled Water*+ 

By 

HARRY E. BACON, B.S., M.D., F.A.C.S. 

PHILADELPHIA, PENNSYLVANIA 


P RURITUS ani is as fascinating as is its treatment, 
at times, discouraging; for this reason any form 
of therapy carrying with it a surprising percentage 
of temporary and permanent cures is worthy of con- 
sideration. 

In this presentation, it is not our purpose to recom- 
mend the use of distilled water as a routine procedure, 
but rather to present our results following the use of 
injections of triple distilled water. Credit is given 
Hanes (3) for first employing this treatment in pruri- 
tus ani, although Davis (2) has since used it exten- 
sively with most gratifying results. The latter believes 
that the tissue changes are chemical, and not bacterial, 
and that the introduction of double distilled water 
dilutes the chemicals, aids in their absorption and in 
the excretion of those which he thinks tend to accumu- 
late in the anal and perianal skin and induce pruritus. 
Tashian (5), on the other hand, believes that triple 
distilled water stimulates the defense cells of the 
reticuloendothelial or histiocytic system. 

METHOD 

The method we employ (4), which is a modification of 
that primarily suggested, is as follows: The patient is 

*From the Proctologic Department of the Temple University Hospital 
and the Graduate Hospital, University of Pennsylvania. 
tRead before the meeting of the American Proctologic Society, Kansas 
City, May 9, 1936. 
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placed in an exaggerated left lateral position. The quad- 
rant causing the most distress, or the one appearing most 
inflamed, is selected for the first injection. The area is 
swabbed briskly with alcohol or tincture of green soap 
and is dried with sterile gauze. A point just beyond the 
periphery of the pruritic zone is selected and touched with 
tincture of iodine. This is wiped off with alcohol, and 
when the skin has dried an intradermal wheal is made 
with one per cent novocain, using a small hypodermic 
needle. A 21 gauge needle, two and a half inches in 
length, to which is attached a syringe containing one c.c. 
of novocain, one per cent, is slowly advanced beneath the 
pruritic skin. At this point the novocain is deposited. 
The needle is held in situ and a 10 c.c. syringe containing 
10 c.c. of triple distilled water substituted. The contents 
are slowly injected until the entire amount is used. Should 
pain or discomfort attend its introduction, injection is sus- 
pended for a few seconds. Each quadrant is similarly 
treated at intervals of three or four days, until a series of 
eight injections has been given, or until the patient is 
symptom free. In over 50 per cent of our cases, only five 
c.c. were employed, instead of the usual quantity. 

RESULTS 

Over a four-year period ending with 1933, 133 cases 
were treated in the clinics of the Temple University 
and Graduate Hospitals and in private practice (1). 
In this group there were 85 males and 48 females, with 
an average of 41 years. The duration of symptoms 
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ranged from nine months to 23 years. Of the 133 
patients, 01 had had one or more operations on the 
nnnrixtu m without relief. 

A study of tiie charts for these cases reveals that 
the average number of injections administered was 
nine, the extremes beinjr three and 23, as shown by 
the follmviinr table: 

•1 patients received I! injections 


■I 


■1 

18 


(i 

■11 


8 

38 


10 

11 


12 

2 “ 


13 

8 


1-1 

•1 


1(1 

1 


18 

1 


20 

1 


23 


In three cases treatment was interrupted because of 
the development of ischiorectal abscess. This occurred 
when this form of therapy was first begun, and we 
felt it was the result of improper cleansing. Since 
iodizing the skin prior to making the injection lias 
been instigated, no concurrent infection has been ob- 
served. Of the remaining 130 patients. <12 did not 


return for a- check-up, or did not reply to our que*. 
tionnaire. Thirty-nine of these >12, however, wen- 
symptom free at the time of their discharge from 
clinic. The reports on 88 cases, representing a Inp?.,. 
of between two and a half and three years, are as fol- 
lows : 

Symptom free (cured) 27 or 00.7\' 

Improved 5G or GS.G'f 

No Relief -1 or -l.lp r 

Worse ] or 1.1 V. 

88 100.0',' 

CONCLUSIONS 

A preliminary report of 133 cases treated villi 
triple distilled water is offered. Following a period 
of .'!0 to 3G months, 9-1.3 per cent of the above cases 
were benefited. Of these, some were completely 
symptom free, and some were improved. 

In those eases where the associated pathology has 
been removed or corrected without effect, or in which 
the etiology is involved, we feel that this form of 
therapy is worthy of a definite place in our armamen- 
tarium for the correction of pruritus uni. Its results 
to date certainly justify any further study that may 
he needed to develop the plenitude of its possibilities. 
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Renocolic Fistula^ 

Report of an Instance Roentgenologically Simulating Carcinoma of the Colon 

nn 

MAURICE FELDMAN, M.D. 

1IAI.T1MOHK. MAItVI-ANtl 


R ENOCOL1C fistula is an extremely rare complica- 
tion of renal disease. Its occurrence has been 
known for many centuries, A review of the literature 
reveals very few references regarding tlii< condition. 
Hippocrates mentioned « cn<e of rupture of a renal 
abscess into the intestims. Since then but few single 
case report.- have lien recorded. The most compli t- 
early study of renal fistulae was made by Raver (lb 
who cited a number of authors reporting cases on this 
subject. Mert? <2>. in 1931, summarized all reported 
casts in the literature ami recorded two of his own. 
Verniooten and MrKeown • :>) more recently reviewed 
the literature, added another ca-e. The intimate re- 
lationship between the colon and the kidneys i-- an 
imj'ortant factor in the formation of fi-tulous com- 
tutintralions b-twe-n the-- two organs. 

Roneeolic fi-tula are more commonly located on th- 

> I ~ |v 1 \ <*? f:. - **n . ?-*t It u*l. V a!*. {**'.?*. 


right side, which is no doubt due to the closer relation- 
ship of the right kidney and colon than that mi the 
left side. The. majority of cases reported in the litera- 
ture were found to involve the right kidney. How- 
ever, a few cases have been reported occurring on the 
left side. D’Allaincs and Roufliac M) report a case of 
a fistula between the left kidney ami colon: and Roman 
1 5} recently reported another case of a fistula between 
the left kidney and the colon with external fistulira- 
Sion, with extensive tuberculosis of the kidney. 

The primary etiology in most instances is due to a 
pyelonephritis, producing a secondary perirenal in- 
Ilainrr.atimi. suppuration with subsequent necrosis and 
ab-oess formation and finally perforation into the 
colon. Of 20 eases eolioet.-fi from the literature by 
V* rmne.teii and McKeown V'.'i ft were n ,; -'oeiated wi’n 
r,-nai calculi, 2 with tul-ereulosir, while 1 or ->*i', of 
the cases were lb- wrib-d a- having a pjelom-phro-K 



Feldman — Renocolic Fistula Simulating Carcinoma of the Colon 


111 



Fig:. 1. A large massive irregular filling defect is shown at A, involving the 
ascending colon, presenting all the characteristic roentgen signs of a carcinomatous 
growth. Note th<t irregular fistulous tract at B leading towards the spinal column. 


In 12 cases, an acute or chronic suppurative peri- 
nephritis was observed. 

It is of interest to emphasize that in the majority 
of cases the original source of infection occurred in 
the kidney. In reviewing the literature of collected 
series of cases it must be pointed out that in not a 
single instance was the primary lesion observed in 
the bowei. 

In the diagnosis of renocolic fistula, the X-ray 
affords one of the most valuable measures in determ- 
ining the exact nature of this complication. Before 
the advent of roentgenography, the diagnosis of reno- 
coiic fistula was never made clinically. It was then 
made either at autopsy or by surgical procedures. In 
recent years, however, a few cases of this complication 
have' been reported which were diagnosed by means 
of the X-ray. The fistulous communication had, been 


encountered by pyelographic studies of the kidneys. 
In Blanco (G), Barnes (7), and Vermooten and Mc- 
Keown’s cases, the roentgen examination of the genito- 
urinary tract revealed evidence of this complication. 
In reviewing the available recent literature, the 
roentgen diagnosis in most instances had been made 
by means of the routine retrograde pyelographic 
studies. In no instance was a case recorded in which 
the diagnosis was made by a barium enema examina- 
tion, with the exception of Riaboff's (S) case, in 
which the roentgenogram revealed a filling defect in 
the first portion of the transverse colon. 

In this presentation, a second case of renocolic 
fistula is recorded in which the barium enema gave 
the first clue as to the true nature of the condition. 
The barium enema revealed a large irregular filling 
defect in the ascending colon, presenting all the char- 
acteristic roentgen signs of a malignant growth with 
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Kip. 2. Retrograde pyclogrnm illustrates the poor filling of the kidney pelvis and 
faint outline of the inferior enlyx at A. The superior calyx is dilated and blunted. Note 
the pressure defect upon the upper ureter at B produced by the mass. A ureteral kink 
is shown at C. 


a large mass on the right side. On close observation, 
an irregular narrow channel could be seen leading 
from the colon toward the mass which suggested a 
fistulous tract. A pyelogrnphir study was also made 
in this case, which presented evidence of a pyeloneph- 
ritis. The fistulous tract is not visualized on the 
pyelogram, which indicated that the communication 
existed between the colon and porinephritie abscess. 
At operation a large retroperitoneal inflammatory 
tumor was found with multiple porinephritie abscesses 
of the right kidney. A fistulous communication was 


observed between the kidney mass and the ascending 
colon. 

SUMMARY 

A case of rcnocolic fistula is reported, presenting all 
the roentgenographic signs of carcinoma of the as- 
cending colon. This is the second case to be recorded 
as far as could be ascertained from the literature in 
which a barium enema method of examination revealed 
roentgen evidence of extensive colon involvement with 
a fistulous tract leading into an inflammatory mass 
on the right side. The roentgen ray offers the only 
means of establishing a preoperntive diagnosis. 


REFERENCES 


r* f —. Ur:-n!rr" r»ri« !,«■* . r A ra r-y »*r rr**!,. 

j.r-?. i«ii. 

M ****?. K. O.t Ar* An r, V. **•■?«. 

!5Jt. 

5 '‘it*. V ft* ! V*K* fc ***«rr, H. : J ■#-?• Av*"’. 

it-**, r*'?. ?t 

I r t* ! Jf. J*, T'jiv/t'* *vf' 

*«-**r« t* : ?. r%x. ■ft? -»r-v r>r. <?*?;. <r< 


r« 'Mm, 53, fCt-S Vet 25) 3:<.*S0, X! 

t, Krrvtn, A.: P-ero^i? ArtK. Uni 

I'.'Z. 

t. V.'-x-r^, F. T.: An Irtr^rla^t P‘**r,!c p ~ 

Hitula. r^ au ZliZ'j'i. J523. 

T. 1'nrrr*. P. V>*. : A f'V-.Itr*? |*It 4 . 

r>:Ul. 1552 . 

r. J.; A~/s!rW 

itn. isr*. 


j:?. 

- r?»* uni.. 12:Sn411. 

Fi-'llnx: TVr. '*•**-*■%) 
<3t», /'nr. Vrtto-Tt. 

Aun. s m-.mu 



A Study of the Cardia* 

By 

WERNER ZELLER, M.S. 

and 

G. E. BURGET, Ph.D. 

PORTLAND, OREGON 


A N increasing clinical interest in dysphagia and ob- 
structions at the cardia has stimulated a renewal 
of efforts to study the sphincter under normal and 
well controlled experimental conditions. The term 
“cardiospasm” has been used to indicate all types of 
obstructions until relatively recently. The work of 
Hurst and Rake (1) aroused new interest in this 
clinical condition by showing that a failure of the re- 
laxing mechanism ( achalasia ,) alone could constitute 
an obstruction to the passage of food. Their conclu- 
sions were made after studying post-mortem material 
from patients who had suffered from functional ob- 
struction at the cardia. There was no hypertrophy of 
the sphincter but a degeneration of Auerbach’s cells 
seemed to have taken place. 

Because of the mechanical difficulty of keeping a 
balloon in the cardia, registration of its activity for 
any continuous period has met with failure. The bal- 
loon' either rises into the esophagus or slips into the 
stomach. Carlson, Boyd and Pearcy (2) used a rubber 
plug placed on the stomach side of the cardia, and at- 
tached the cardia balloon so that tension could be 
placed on the plug, thus holding it snugly to the lower 
surface and maintaining the balloon in the cardia and 
lower esophagus. While this apparatus could be used 
on the anesthetized animal to study tonus changes and 
the effect of nerve section and stimulation, it was used 
in only one animal with a permanent gastrostomy and 
esophageal fistula. For a comprehensive survey of the 
literature on the innervation of the esophagus, cardia 
and stomach, together with the effects of nerve 
section, the reader is referred to the work of McCrea 
( 3 ). 

PROCEDURE 

Dogs with gastric and esophageal fistulae were used. 
They were trained to lie quietly without restraint on a 
table made comfortable by a pad. All animals were 
healthy and in good physical condition; no anesthesia was 
used in making any of the observations here reported. 

Esophageal fistulae were made about one inch below the 
level of the cricoid cartilage. Under aseptic technique a 
mid-line incision was made in the neck, the ribbon muscles 
were separated from the deep tissues and the esophagus 
pulled up to the left of the trachea. Care was taken to 
prevent injury to the recurrent laryneeal nerve. The walls 
of the esophagus were then sutured separately to the 
fascia overlying the ribbon muscles and to the skin before 
making the ostium. No special postoperative care was 
necessary, and the animals were able to swallow liquids 
and solids with a minimum of leakage from the fistula. 

The gastric fistulae were made at a separate operation 
under ether anesthesia. The abdomen was opened by a 
right rectus incision. A segment of jejunum or ileum 

*From the Deportment of Physiology, University of Oregon Medicnl 
School, nided by Grant 3GG of the Committee on Scientific Research 
of the American Medical Association. 
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about 7 or 8 cm. long with a suitable blood supply was 
resected. The distal end was anastomosed to an opening 
made in the anterior wall of the fundus of the stomach. 
The proximal end was brought to the surface through the 
original incision and sutured to the peritoneum, muscle 
and skin in separate layers. The continuity of the gut 
was restored by a closed, end-to-end anastomosis as de- 
scribed by Martzloff and Burget (4), and the abdomen 
closed. This type of fistula has been found to have dis- 
tinct advantages over the usual gastrostomy. Since direc- 
tion of peristalsis is from outside inward, any material 
which is forced into the segment of the gut as a result of 
increased intragastric pressure is swept back into the 
stomach. No leakage of gastric juice from the fistula 
occurs, and therefore no care is necessitated. 

For recording activity of the cardia, a thin layer of 
sponge rubber was wrapped about the perforated end of 
a rather rigid tube and covered by a delicate balloon. The 
tube extended through the length of the balloon, which 
was 3 cm. long and 1 cm. in diameter. This was placed 
in the cardia through the esophageal fistula. The cardia 
can easily be felt and the balloon held in place throughout 
the experiment. This balloon was never distended with 
air. It is soft and easily compressed with the sponge rub- 
ber holding sufficient air for recording any change in the 
tonns of the cardia when attached to a sensitive tambour. 
This balloon produced no discomfort when in place and 
was so flexible as to permit a record of slight changes of 
tonus in the sphincter. In early experiments a second 
balloon of thin rubber attached to a very small tube was 
placed in the esophagus well above the cardia. This bal- 
loon was attached to a tambour by way of a T-tube. When 
the operator desired to stimulate the esophagus, be had 
only to blow in the arm of the T-tube, distend the small 
balloon, and initiate a peristaltic wave. The stimulus was 
recorded by the tambour. Later it was found desirable to 
use this balloon without the T-tube to record peristalsis 
of the lower esophagus and use a third balloon above this 
one, unattached to a tambour and used solely for stimu- 
lating purposes. At the time of blowing into the balloon, 
the operator recorded the stimulus by a key and signal 
magnet. While this set-un might seem unnhvsiological, 
the tubes were smnll and did not irritate the esophagus to 
the extent of producing reflex contractions, nor were there 
anv signs of discomfort displayed bv the animal. A larger 
balloon was placed in the stomach bv way of the gastric 
fistula and connected with a chloroform manometer for 
recording activity of the fundus and bodv. This balloon 
was distended with air sufficiently to record pressure 
changes but not enough to elicit contractions. 

Observations usually were made ten to fifteen hours 
after feeding but In some instances earlier records were 
taken. All animals had gastric and esophageal fistulae as 
described. Records were made under the following ad- 
ditional conditions: normal: one vagus sectioned in cervical 
region: both vagi sectioned in cervical region: double 
vagotomy in the thorax: double vagotomy in the thorax 
with one vagus sectioned in the cervical region ; both vagi 
and both solanchnics sectioned in the thorax; sympathetics 
sectioned as fibers approached the cardia by way of the 
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I'iR. 1. Trnciiips before nerve section. 'flint taken fimn d or 7 shows the 
cut din relaxation and the lower csophnpcul activity alien the cardin balloon was 
drawn to this position. The effect of swnllowim; is shown (do:r 13). In tracing 
from dojr 1! the effect of continuous activity of the esophagus on canlia and 
stomach is made clear. The lower half of this future (dop 17) shows remarkable 
relaxation. Here a balloon recorded activity of the lower esophajrus also. A 
liplil stimulation and even a swallow did not produce a wave that traveled down 
to the cardia. or if it did, it was so weal: as to not recoid. 


left past ric artery; sympathetic section together with 
double vntrotomy in the thorax. 

KKSUJ/TS 

findiiiim mi llir A'ormnf Animal: When the balloon 
is lowered into the cardia by way of the osophayval 
fistula, the operator can definitely feel when the cardia 
is passed On pullinp hack from the stomach into the 
lower e-uphapti«. a resistance is felt which is suddenly 
released as the balioor. passes through the cardiac 
sphincter. The observations of Carlson and J.uckhardt 
(fit were confirmed in that the tonus of the cardia is 
usually increased with lumper contractions of Use 
stomach. Following an act of derlutition, the cardia 
and stomach are s*-rn to hepin relaxation wliile the 
peristaltic wave j-- still hiph in the esophapus. The 
heipht of relaxation is reached a the wave approaches 
the cardia. Follmvinj- this relaxation, there is m nally 
a temp-wary rise in tonus of the sphincter. Kxartly 
comparable results are seen followinp inflation of 'he 
ballo-m in the upper part of the esophapii-. If a series 
of secondary peristaltic waves wore elicited by the dis. 
traded balloon, a marked fall in tonus of the cardia i.- 
maintaimd throuphout the t -ophapea! activity * Vi”. 
I’. 

An intercstinp observation wa- tttade inarm in-tar. -r 
where the cardiac Kdh'on bad bc-n polled into "ho 
hover ••sopisanM; the sfomarh va-* seen to relax m ->*- 
sjoino- jn a p* rista!tic wave in th'- upper •--ephupy.:. 


hut this wave wa° not picked up by the cardiac bal- 
loon. It was fin’s observation that led ns to place mi 
extra balloon in the psophapeal fistula to record t lie 
activity in tile lower esophajrus. JJy this means a 
check could be made upon the ultimate termination of 
the wave initiated in the upper esophapus. With very 
weak distention of the esophapeni balloon a wave may 
be elicited and start to pa<s down (he esophapus. Tip' 
cardia and stomach relax, lint no evidence of the wave 
huvinjr reached the lower esophapus ran be obtained. 
With stromrer distention of the upper balloon, tin* 
wave traverse- the ieripth of the esophapus and is 
definitely recorded by the lower csopliaireid balloon 
with the caidia and stomach relaxed as before <Fip. 
1 >. That this relaxation in the eardia is absolute!' 
independent of diaphrapmatic activity is seen in Fie. 
:!, which was taken on a hot day when the dop vat* 
pantirp. The r< .-piratory movements are recorded by 
the balloon in tip* low. r t -ephapux. 

fffftrtn of Vattnr Sirt.t.a in thr Sir}:: l.nilater.d 
M-ction of the varus in the tack wa- carried out op 
six flops, in tin'* e tip* hit v apu« w*as cut; and in 
thru-, the ripht. T ravine'" v,vr<- taken a* early a- four 
hour.- aff/r tile op- ration (Fip. 2>. Durinp the fir-! 
twvr.ty.i'i.ur hour th** c-'ophai'ti-' i- partially paralyz'd 
and ~**ni*’W!'.;ii atonic. Aitiueieh r-laxatfon of the 
card.*: 1 , can i»- elicited u;**>n di-t-:iti**n <*f tlw e-ophri- 
p;;s, lip- prt.'-urc r.i c< ary i • neater than that ?••• 
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Fi'r. 2. In tracing An' dog K following section of right 
vagus in nock, a notmal re.-ponse ip given. Dog 11, no 
effect from section of left vagus in nccl:. Section of both 
vagi (dog 14) results in paralysis, tracing showing re- 
spiratory curves. 

quired in the normal animal, and the relaxation of the 
cardia is not as marked. The tonus is regained within 
a few days, and relaxation follows swallowing or dis- 
tention of the. esophagi]-', apparently as well as before 
the nerve section. The threshold, however, remains a 
little higher than in the normal animal. The type of 
response and relative time relations are little if at all 
altered. There seemed to he no difference in the effect 
produced with regard to section of right or left vagus. 

Section of both nif/i in the neck was performed on three 
dogs, resulting in complete paralysis of the esophagus. 
Under this circumstance it is impossible to initiate a wave 
in the esophagus. The cardiac balloon, when pushed 
through the cardia into the stomach, could be returned to 
the esophagus with less resistance than was present before 
the operation. In the course of a few days the cardia re- 


gains some of its tone, but never was it possible to elicit 
relaxation by distending the esophageal balloon. These 
dogs, of course, are difficult to maintain since they aspirate 
food into the lungs and die of pneumonia. One of our dogs 
lived fifteen days. All showed hypertonic stomachs in the 
course of a few days. This was especially noticeable when 
it was attempted to feed them by way of the gastric 
fistula, food would often be forced either back through the 
gastric fistula or into the esophagus. This hypertonicity 
seen in the stomach did not appear to be present, at least 
in high degree, in the cardia. Hunger may have been a 
factor. 

Effect* of Sectioning the Vagi in the Thorax: There 
were nine dogs in this group, five of which had the 
vagi sectioned immediately ( 2-,‘i cm.) above the dia- 
phragm and four higher at the lung roots (6 to 8 cm. 
above diaphragm). The approach was made through 
fhc left side, posteriorly, between the eighth and ninth 
ribs. An incision was made about 6 cm. long parallel 
with the ribs. After entering the thoracic ‘cavity, a 
email spreader was used to hold the ribs apart. The 
lung fell away and revealed both vagi — the left one 
anterior and right one posterior to the esophagus with 
the branch from the left coming down to join the right 
one about one inch above the diaphragm. Both vagi 
and the connecting branch were grasped with hemo- 
stats and sections of nerve removed by cutting on 
either side of the clamps. The thorax was then quickly- 
closed and the dogs all made an uneventful recovery. 
Tracings were taken twenty-four hours after the 
operation and at intervals for six months. In both 
high section (dog 11) and sectioning immediately 
above the diaphragm (dog 1' the relaxation mechan- 
ism in the cardia and stomach was unaffected. There 
was no evidence of spasm or paralysis in any of these 
animals. It is impossible to detect any difference in 
the type of relaxation or time relations as compared 
with the normal dog either immediately or several 
months after operation (Fig. 3). (Dog 11 had vagi 
cut low at first, then resectioned high in thorax eleven 
months later). These animals also showed a relaxa- 
tion of the cardia and stomach when a weak stimulus 
was applied to the upper esophagus without showing 
a peristaltic wave in the lower portion. Stronger dis- 
tention produced a wave which was recorded by the 
lower esophageal balloon with the usual relaxation of 
the cardia and stomach. 

Vagi Stctinnrd in the Thorax with One Cut in the 
Neck: Three animals thus operated upon showed no 
apparent change in the type of activity in the cardia 
and stomach following peristalsis in the esophagus. 
They did show, however, a lowered irritability as was 
seen in animals with only one vagus sectioned in the 
cervical region (Fig. 4). 

Effect « of Section nf Sympathetic*: The sympathetic 
supply to the cardia, as described by Knight and 
Adamson (0), was sectioned in two dogs. Through a 
left rectus incision the left gastric artery was exposed 
high up on the lesser curvature of the stomach. It 
was freed and ligated along with its vein. The esopha- 
geal branch of the artery was dissected free, along 
with a bundle of nerve tissue lying along side, and 
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Eight Months AFTER Double Vagotomy in Thorax 




Fig. 3. Upper tracing vagi cut above diaphragm with nn active enrdin. Lower 
tracing shows effect when nerves were sectioned as high in the thorax ns possible 
— good relaxation of enrdia and stomach. Here a balloon in the lower esophagus 
caught the wave on strong stimulation but on light stimulation there is no indica- 
tion of a wave in the lower esophagus. Respirations were rapid and completely 
without effect upon the cardia relaxation. 


pulled over to the dog's right. The deep aspect of the 
left gastric artery was lhu3 exposed and many strands 
of nerve tissue were found passing from the coeliac 
ganglion to the lower end of the esophagus. These 
were all divided at their peripheral ends. The section 
was carried centrally until the left side of the coeliac 
axis was exposed. The left gastric was then ligated 
at its origin and the segment removed along with the 
mass of nerve tissue that had been dissected free. 
This operation was followed by no immediate or late 
spasm or paralvsis of the cardia, nor was the tone of 
the cardiac sphincter appreciably altered. Again the 
cardia and stomach showed relaxation when the upper 
esophageal balloon was distended whether or not a 
wave of the esophagus was picked up by the lower 
esophageal balloon (Fig. 5). Likewise two dogs with 
the splanchnic nerves cut in the thorax continued to 
give normal cardiac relaxation. 

Effects (if Scftiwing Roth Vc(ii and Sympathetic?: 
Three dogs were prepared with a combination of 


operations — two with double vagotomy in the thorax 
and sympathectomy in the abdomen as above de- 
scribed, and one with double vagotomy in the thorax 
together with splanchnicectomy. In these animals 
gastric motility was reduced hut returned to normal 
in the course of a few weeks. The cardia and stomach 
continued to relax following initiation of a wave in 
the esophagus. While the relaxation of the cardia 
seemed complete, probably relaxation of the stomach 
was less than normal. The nature and time relations 
of the relaxation were unaltered so far as could he 
determined (Figs. 0 and 7). 

In one dog the esophagus was cut across and both 
ends brought to the skin in the neck. A stimulating 
balloon could he used in the upper segment while a re- 
cording balloon wan in the lower esophagus and one 
in the cardia. Stimulation in the upper segment 
brought about the usual esophageal wave and relaxa- 
tion of the cardia. The vagi were now cut high, in the 
thorax of this dog, and twenty-four hours later a test 
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Fig. •). Cervical section of one vagus following double vagotomy in the 
thorax leaves an apparently normal reflex. 


showed both a wave in the esophagus and relaxation 
of the cardia. Swallowing produced the same effect. 
Even upon a light stimulus to the upper segment re- 
laxation of the cardia took place without an apparent 
wave in the lower esophagus. This observation indi- 
cates the sensitivity of the inhibitory reflex in the 
cardia and implies the presence of long vagus fibers 
along the esophageal wall that ore not reached in 
sectioning the trunks of the nerves, or an intrinsic 
mechanism that is dependent upon an outward flow of 
central impulses over the vagi. 


In an attempt to destroy any long vagus fibers 
leaving the trunk in the thorax, the nerve trunks were 
freed from the esophagus over an area from the dia- 
phragm to the lung roots without being sectioned. 
Following recovery from this operation, the dog 
showed norma! relaxation of the cardia and stomach. 

This mechanism is not paralyzed by atrophine. Dogs 
were given as high as mg. atropine sulphate with- 
out affecting the inhibitory reflex of the cardia. How- 
ever, the stomach response was materially reduced or 
abolished by (his dosage. 



Fig. 5. Tracing from dog- 7, 24 hours, 10 days, 34 days, and 11 months after 
section of the sympathetic fibers to the cardia as described by Knight. The re- 
laxation reflex is still present. 
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Fir. 0. Tracings following section of the vagi in the thornx together with 
sympathetic section in abdomen. There can be no doubt that the mechanism which 
brines about this reflex inhibition is still present. 


Further investigation of this problem is being made 
by way of a histological examination of the esophagus 
for long nerve fibers and the possibility of a myenteric 
plexus. While studying the tonus of the esophagus 
and enrdin in connection with hunger contractions, 
Carlson and I.uckhnrdt (5) expressed the opinion that 
the dog’s esophagus did not possess a myenteric 
plexus. If this is confirmed, the necessary impulses 
must be carried by way of long vagus fibers in the 
vise us. This, of course, would bring up the question 
ns to the extent vagus impulses have been cut off in 
all of those experiments by physiologists where the 
activity of these nerves was supposed to have been re- 
moved by sectioning the trunks above or below the 
diaphragm. 

DISCUSSION 

Our observations ns regards paralysis of tiie esopha- 
gus following vagus section in the neck confirm those 
of Kronecker and Meltzer (?) working on rabbits, but 
we failed to see a marked cardiospasm in the dog. Can- 
non (fU found that section of the vagi in the neck in 
cats leads to an increased tonus of the cardia lasting 
several days. The smooth muscle? at the lower portion 
of the e<oph:igu« in those animals was ineffective in 
forcing food through the cardia. Kelly (01 cut the 
vagi in the cervical region in cats and noted a reten- 
tion of food in the esophagus by means of the fiuoro- 
sco;>e. He felt the increased tonus of the cardia pre- 


vented passage of the food. Knight has recently rein- 
vestigated the innervation of the esophagus and 
cardiac sphincter in an attempt to obtain a rational 
basis for the surgical treatment of achalasia. Upon 
sectioning the vagi in the cat, Knight (10) obtained a 
partial obstruction at the cardia which was main- 
tained, resulting in a greatly dilated esophagus. He 
found that if the sympathetic fibers were sectioned, 
this obstruction did not occur or if present, was re- 
moved. He attributed this effect of vagus section to 
a failure of the sphincter to relax under the peristaltic 
wave of the esophagus. 

In 188.1 Kronecker and Meltzer (7) noted relaxa- 
tion in the cardia following repeated acts of degluti- 
tion. They assumed this to lie a central Inhibition of 
vagus motor tone to the cardia. A similar phenomenon 
was observed by Langley (11) in rabbits. Cannon 
and Lieb (12), while working on cats, made the ob- 
servation of a receptive relaxation in the cardiac 
portion of the stomach. They noted that the stomach 
began to relax lwfore the waves in the esophagus had 
time to reach the stomach, and state — "the vagus 
impulses anticipate the esophagus needs by a pond 
margin." Section of the vagi in the neck nl/dishH 
this inhibition, and they concluded it was dependent 
upon the intact vagi. A similar observation was made 
by Vrnch (11) in acute experiments on cats under 
anesthesia. Peristalsis of the lower end of the esopha- 
gus was followed by a receptive relaxation of the 



ZEtXER AND BURGET — A STUDY OF THE CARD! A 


119 



Ooommo* 








ftrrltaltj *Vxe fcy* « A 



Skr 

. CARWA 




Stomach 


Dcwfta 


t-30-X 

Both Vaci and 


’hf 


7-17-«C 

{3iSJ2KIiIIK Sectioned 



Fir. ?. Section of bath vaci and both splanchnics in the thorax leaves the 
reflex intact. Note relaxation of the cardia and stomach upon swallowing in lower 
tracing. 


stomach. Bilateral section of the vagi in the cervical 
region abolished this relaxation. He suggested that 
the myenteric plexus may not function as regards this 
phenomenon and the intact vagi are essential. Our 
observations on dogs, which animal hns comparatively 
little smooth muscle in the esophagus, confirm the dis- 
appearance of this reflex following high vagus section, 
hut in this animal we may assume that no peristaltic 
wave under these circumstances arises even in the 
lower esophagus. Consequently, if this phenomenon 
of relaxation is dependent upon a reflex process in the 
esophagus, the key to the mechanism has been lost 
when the esophagus is paralyzed. 

That the vagi exercise a regulatory function as re- 
gards the activity of the cardia is agreed by all in- 
vestigators. Krehl (Id) cut the vagi below the dia- 
phragm in dogs and found the esophagus to have lost 
a part of its tone and the cardia to be patulous. lie 
tested the tonus of the cardia by inserting a stomach 
tube through the opening by way of a gastrostomy. 
Sinnhuber (16), who also worked on dogs, concluded 
that section of the vagi above but close to the dia- 
phragm renders the cardia atonic. These observa- 


tions dilTer from those of Knight, who felt section of 
the vagi merely removed the powers of inhibition in 
the sphincter. In all of our animals with vagi sectioned 
in the thorax, the cardia seemed to remain practically 
unaffected in tone and never was the power of relaxa- 
tion lost. It may be, however, that this animal differs 
in this respect from the cat used by Knight. He felt 
that when the sympathetica were also sectioned, the 
cardia was again free to relax under intrinsic control. 
The influence of the sympathetica did not seem to be 
of importance in this respect in our observations. 
Whether the splanchnics were sectioned or the sympa- 
thetic fibers cut about the left gastric artery, relaxa- 
tion of the cardia and stomach were little affected. 
This was true whether or not the vagi were intact or 
sectioned in the thorax. This would lead one to con- 
clude with M’Swiney (15) that the cardia and upper 
portion of the stomach are closely related in function 
and that the cardia is less associated with changes 
of tonus in the esophagus. The separateness of the 
activity of the cardia has impressed us in these ob- 
servations. It does not seem necessary that a peri- 
staltic wave actually approach the cardia in order for 
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that sphincter to undergo inhibition. On the other 
hand it does seem necessary that some sort of reflex 
be initiated in the esophagus before this relaxation 
actually takes place. We are forced then to appreciate 
the dependence of its activity upon the extrinsically 
innervated esophagus. There are two possibilities in 
which this correlation of activity could take place 
under the circumstances of our experiments. Either 
section of the vagi in the thorax leaves connection 
along the esophageal wall with the vagus above the 
section that is effective in carrying out the reflex 
(long vagus fibers), or the dog has a myenteric plexus 
in the esophagus with which the vagus above the 
section makes contact and by which it relays impulses 
to the cardia. 

SUMMARY AND CONCLUSIONS 
By the use of balloons it was possible to make a 
careful study of the activity of the esophagus, cardia 
and stomach, without the use of an anesthetic, in dogs 
with gastric and esophageal fistulae. Either degluti- 
tion or a secondary peristaltic wave of the esophagus 
initiated by distending an esophageal balloon, is effec- 
tive in inducing a relaxation of the cardia and 
stomach. Even though this wave may appear to die 
out before reaching the cardia, inhibition takes place. 
Reflex inhibition is always begun before the wave in 
the esophagus has had time to reach the cardia. This 
would indicate that in deglutition and in stimulating 
the esophagus by a balloon nerve impulses reach the 


cardia and elicit inhibition at once. A peristaltic wave 
may or may not follow. If these impulses travel ta- 
wny of long vagus fibers, such fibers must be given off 
above the liilus of the lung. Thus nerve impulses 
might reach the cardia directly by long fibers in the 
esophageal wall or by way of cells of Auerbach. 

The cardiac sphincter in the dog is not materially 
afTected in tonus or powers of relaxation by section of 
the vagi in the thorax or by section of the svmpathe- 
tics. No marked spasm and no paralysis was observed 
immediately following or months after such nerve 
section. Double vagotomy in the thorax followed bi- 
section of the sympathetics gave similar results. 
Section of one vagus trunk in the cervical region while 
raising the threshold for initiation of a wave in the 
esophagus, did not otherwise affect the relaxation of 
the cardia and stomach. Section of both vagi in the 
cervical region results in a paralyzed esophagus and 
an inability to elicit inhibition of the cardia. The 
tone of the cardia, at first, was slightly decreased by 
this operation but later regained, while the stomach 
tended to become hypertonic. 

Receptive relaxation would not seem to be depen- 
dent upon the vagi alone if cutting these trunks in 
the thorax means that all vagus fibers to the cardia 
and stomach have been interrupted. The reflex is 
abolished when the vagi are sectioned in the cervical 
region but the esophagus is paralyzed by this opera- 
tion. Consequently the nervous relationship between 
the esophagus and cardia has been destroyed. 
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Editorials 


PERSONS WHO CANNOT WEAR DENTAL 
PLATES 

E VERY so often one sees a woman without teeth. 

Ask her why she isn’t wearing plates and the 
answer is that she has three or four sets but she can- 
not stand any one of them in her mouth. Perhaps she 
pulls two or three out of her handbag to show how 
bad they are and where several dentists have ground 
away the material in an effort to remove pressure 
points. If she is a woman of means, one of the pairs 
of plates will almost certainly be made of gold, per- 
haps a beautiful example of the dentist’s art, but no 
more comfortable to wear than the others. 

When one asks such a patient for more details as to 
why she can’t wear the plates she answers that they 
burn her palate, or they don’t seem to fit, or they gag 


her, or she can never forget that they are in her 
mouth, or they make her terribly nervous. 

After one has met a number of these women one 
can begin to see that they fall into a type: they are 
all hypersensitive and fussy and nervous ; everything 
annoys them, and they are full of aches and pains. 
Not infrequently one finds on questioning them that 
they never could brush their back teeth without get- 
ting nauseated. As one might expect, after their teeth 
are out they go from one dentist to another, hoping 
always to find some paragon who will either make a 
new and satisfactory plate, or will so adjust one of 
the old plates that it will be comfortable in the mouth. 
Actually, no one ever seems to be able to help them, 
and this is not surprising when one comes to realize 
that the trouble is with them and not with the plates. 

Obviously the lesson each physician must learn 
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fact this is indicated by the work of Harrison and 
McSwiney (8). 

Gastric juice of nervous or central origin is rich in 
both acid and pepsin. If this type of secretion is 
actually mediated by acetylcholine, then the latter 
drug, or one of its derivatives, might be of value in 
testing clinically for achlorhydria and achylia, and 
might possess an important advantage over histamine 
in that the reactivity of the pepsin-secreting cells 
might also be determined (9). It would also be of 
academic interest and possibly in the future of practi- 
cal value to know whether or not histamine and 


acetylcholine act upon the same receptive mechanism 
in the parietal cells. 

John S. Gray, Chicago, 111, 
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Book Reviews 


Dietetics for the Clinician. By Milton A. Bridges, 
B.S., M.D., F.A.C.P. Oct., 1055 pages. Third Revised 
Edition. Lea & Febiger, Philadelphia. $10.00. 

P REPARED with skill and obvious painstaking 
effort of unusual degree, and with the help of 
several co-authors, this volume begins with a descrip- 
tion of the mechanics of digestion and a review of the 
physiology and chemistry of digestion. The vitamin 
factors in diet are fully described, and clue allowance 
is made for undiscovered vitamins: owing to the 
certain presence of these latter in food, it is better to 
insure vitamin adequacy by prescribing foods rather 
than to rely solely upon special vitamin concentrates. 
A long chapter on the classification and structure of 
foods show's the sources of, requirement in, and op- 
portunities for deficiency in, carbohydrates, fats, 
proteins, purins, cholesterol, minerals, water and vita- 
mins. An extremely practical chapter on the evalua- 
tion of foods, shows the effects of cooking; the avail- 
ability of food elements; and especially the therapeutic 
effects of food, as for example — gravies, and over-in- 
gestion of water in the production or aggravation of 
gastric hypersecretion. Food adjuncts — alcohol, tea, 
coffee, condiments and spices — receive interesting con- 
sideration and even the effects of tobacco on diet is 
described. Various methods of feeding — by catheter, 
duodenal tube and rectal tube are detailed with suit- 
able food prescriptions in each case. About one-half 
of the book is devoted to the dietetic management of 
diseases of adults, and this is followed by a smaller 
section on infant feeding and diseases of childhood. 
An extremely extensive “appendix” contains height 
and weight tables, caloric value of foods, composition 
of various foods and beverages, practical recipes, and 
bibliographies on many special topics. Finally, a 


general bibliography and a complete index completes 
a volume which, because of its reference value, de- 
serves a place in the library of every practising phy- 
sician. 

Beaumont S. Cornell, Fort Wayne, Ind. 


Cancer and Diet. By Frederick L. Hoffman, L.L.D. 
The Williams and Wilkins Company, Baltimore, Md,, 
1937, pp. 7G7, $5.00. 

T HE section on dietary theories of cancer etiology, 
while interesting, is, of necessity, confusing. The 
shorter section on the modern diet is intrinsically 
valuable, quite apart from any possible bearing on 
cancer. The long section on cancer metabolism will 
be welcomed by many readers for its convenient refer- 
ence value. The balance of the book concerns an origi- 
nal dietary enquiry into the food habits of over 3000 
cancer cases, statistically tabulated in contrast with a 
suitable number of non-cancer controls. The results 
scarcely support the author’s belief that over-nutrition 
plays an important role in cancer etiology. 

There is a growing tendency to side-step the 
problem of the cause of cancer by regarding the 
malignant process as a "mutation” utterly impreg- 
nable by all methods of investigation. Hoffman’s 
laborious study is a refreshing antithesis to such reac- 
tionary attitude and is admirable in many points. It 
is unfortunate that he occasionally refers to authori- 
ties who are more or less discredited. It is unfortunate 
that the "dietary enquiry” method is open to so many 
inaccuracies. But fortunate indeed would be a world 
peopled with men of Hoffman’s intellectual aspiration 
and industry. 

Beaumont S. Cornell, Fort Wayne, Indiana. 




often assumes equal importance with specific 
therapy. In such cases, Cream of Wheat is 
especially valuable. When cooked, it consists 
of soft, non-irritating wheat granules which 
are mechanically bland and evoke a mini- 
mum flow of acid gastric juice. Further- 
more, Cream of Wheat is high in nutritional 


properties, Cream of Wheat finds an im- 
portant place in the dietaries of patients 
afflicted with peptic ulcer, the various dysen- 
teries, colitis, and as a rapidly available 
source of energy in 
infectious diseases 
and convalescence. 


THE CREAM OF W H E A T C 0 R P 0 R A T I 0 N 

MINNEAPOLIS, M I N N., U. Sj A. 
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Rosenberg, David H., with the tech- 
nical ASSISTANCE OF WALTERS, A. 
Macrocytic Anemia in Liver Dis- 
ease, Particularly Cirrhosis. Ob- 
servations on the incidence, course 
and rcticulocytosis with a corre- 
lated study of the gastric acidity. 
Am. Jour. Med. Sci., July, 193C. 

Of forty-eight patients with hepatic 
cirrhosis, a macrocytosis was found in 
43 instances, an incidence 89.7%. It 
was also found in seven cases of acute 
toxic hepatitis, in three cases of ob- 
structive jaundice, due to pancreatic 
carcinoma with extensive metastasis to 
the liver. In acute yellow atrophy of 
the liver macrocytosis was present with 
a normal erythrocyte count and a sub- 
normal mean corpuscular hemoglobin 
concentration. A reticuloeytosis vary- 
ing from 1.1 to 18.0% and averaging 
2.47% was found in 39 out of G2 
patients. This would indicate an active 
erythropoiesis. The highest percent- 
ages were noted in three of the patients 
with the more advanced anemia. In 
43 patients with icterus, 30 showed 
reticuloeytosis, whereas in only 9 out of 
19 individuals without icterus was reti- 
culocytosis found. Achlorhydria co-ex- 
isting with a macrocytic anemia may 
denote a deficiency of the intrinsic 
factor of Castle. In only 11 of 48 
patients examined for their gastric 
acidity was a true achlorhydria found. 
No relationship was found between 
achlorhydria and macrocytic anemia in 
liver disease. The view of a deficient 
storage or utilization of the active 
hematopoietic principle by a defective 
liver seems at present to be the most 
tenable explanation of the macrocytic 
anemias in liver disease. 

In summary, the authors say that in 
various forms of widespread or ad- 
vanced hepatic disease, either a macro- 
cytic anemia or macrocytosis alone was 
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found in 91% of the patients. A reti- 
culocytosis occurred in 39 patients and 
was more common with bilirubinemia. 
Macrocytosis in liver disease may pos- 
sibly result from a primary swelling 
of the erythrocytes followed by the 
secondary appearance of true macro- 
cytes. 

Allen Jones, Buffalo. 

Warthen, Harry J. and Griffin, V. H. 
“Simple Cyst of the Liver: Report 
of a Case." South. Med. Jour., 
29 :1178-1 ISO, Dec., 193C. 

Simple cysts of the liver are quite 
rare. Frequently the etiology, as in 
the ease reported, can not he demon- 
strated but in others the lining mem- 
brane will suggest bilinry or lymphatic 
origin. Total excision is the treatment 
of choice but often evacuation and 
marsupialization are all that can he 
done. In the case reported the patient 
was a negress 38 years of age. The 
illness began 9 months previous to 
operation with an upper respiratory in- 
fection, pain in the lower right chest, 
cough but no sputum, and a question- 
able fever. One week later the ab- 
domen began to enlarge and within an- 
other week reached its maximum size. 
There was no nausea, vomiting or ab- 
dominal pain, but there was extreme 
weakness and during the entire 9 
months an amenorrhea. Abdominal ex- 
amination showed a smooth cystic mass 
extending from the costal margin to 
the pelvis. There was dullness to per- 
cussion but no fluid wave, tenderness or 
rigidity. Vaginal examination showed 
fullness in the right fornix, the cervix 
smooth and the fundus displaced to the 
left. There was marked secondary 
anemia and a positive blood Wasser- 
mann test. The cyst was evacuated and 
excised. No pedicle was found but 
there were numerous adhesions to the 


stomach and coils of intestines. An un- 
eventful recovery occurred. 

J. Duffy Hancock, Louisville. 

Sherwood, T. C. 

Relation of Season, Sex and 
Weight to the Rasnl Metabolism of 
the Albino Rat. Jour. Nutrit., 12, 
223, 103C. 

Sherwood describes variations in the 
basal metabolism of the Albino rat not 
dependent upon the seasons, body 
weight, sex and the sexual activity. The 
availability of calcium and iron in 
spinach is only partial according to 
Honvitt, Cowgill and Mendel. Three 
articles upon vitamin metabolism 
emphasize the loss of vitamin C in the 
cooking water in the case of Peas (Fen- 
ton, Tressler and King). When vitamin 
G which is obtained in alfalfa leaf meal 
and dried skim milk and etcetera, is 
included in the hen’s diet there is an 
improvement in the hatchabiiity of 
eggs which is an important fact in 
liumnn dietetics because the ration of 
the hen directly affects the vitamin G 
content of the eggs produced. 

Howard Frank Root, Boston. 

RABINOWITCH, I. M. AND SMITH, F. C. 
Metabolic Studies of Eskimos in 
the Canadian Eastern Arctic. Jour. 
Nutrit., Pol. 12, 337, Oct. 10, 1936. 

The metabolic studies of Eskimos re- 
ported by Rabinowitcli were carried out 
during the Canadian Government East- 
ern Arctic Patrol on the R.M.S. Nas- 
copie. High values for non-protein 
nitrogen, urea nitrogen and amino-acid 
nitrogen occurred among the 46 cases 
studied, and are explained as due to 
the enormous quantities of meat eaten, 
often in a putrified state. When food 
is plentiful, a healthy adult may eat 5 
pounds or more a day. High plasma 
chloride values contrasted with low con- 
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centrations of chloride in the urine, the 
latter dependent chiefly upon the ab- 
sence of sodium chloride in the diet ex- 
cept as it naturally occurs in meat. 

Polycythemia occurred in a number 
of Eskimos, and copper excretion in the 
urine was measured with the hope that 
some light would be thrown upon the 
relation of copper to hemoglobin forma- 
tion. The concentration of copper was 
on the average four times as high in 
the urine of Eskimos living on the 
natural diet high in meat, as among 
Eskimos living on a diet including an 
appreciable amount of civilized man’s 
food. 

Glycosuria and ICetonuria were not 
found. The diet of the adult Eskimo in 
Canadian Eastern Arctic was found to 
contain approximately carbohydrate 40 
grams, protein 250 to 300 grams and 
about 150 grams fat. The use of 
“banik,” a mixture of water, baking 
soda and flour, especially when finances 
permit, tends toward a condition of 
alkalosis rather than the Ketosis which 
. might be expected from the high fat 
diet with the absence of sodium 
chloride. 

Blood sugar curves, performed after 
the ingestion of 50 grams of glucose in 
13 cases showed high values (Myers- 
Benedict picric acid method). The 
average value after 30 minutes was 

0.21 per cent (210 milligrams). Only 
six .urine specimens showed traces of 
sugar, indicating a raised renal thresh- 
old for sugar. 

The respiratory quotients were from 
0.66 to 0.70 in six of ten cases, consis- 
tent with fat-protein diets. The aver- 
age basal metabolism was plus 26 per 
cent. 

No lead was found in the urine. The 
alleged absence of arteriosclerosis in 
Eskimos is denied and, therefore, other 
causes than lead poisoning must be 
found for its existence in the Eskimos. 

Howard Frank Root, Boston. 

Campbell, W. R., Fletcher, A. A, and 
Kerr, R. B. 

Protamine Insulin in the Treat- 
ment of Diabetes Mcllitus. Am. 

Jour. Med. Set., Vol. 192, No. S, 

Nov., 19S6. 

The authors give a summary of their 
experience in treating fifty cases of 
diabetes with Protamine Insulin. They 
point out that the severe diabetic, even 
with five doses of insulin a day, is sub- 
ject to wide fluctuations from hypo- 
glycemia to hyperglycemia especially 
during sleep. Protamine Insulin is ab- 
sorbed slowly at the p.H. of the body 
tissues and depresses the blood sugar 
twice as long and with remarkably in- 
frequent reactions. A case having a 
reaction at noon after twenty units of 
regular insulin before breakfast in the 
morning was able to take fifty units of 
Protamine Insulin without leaction and 


without any undue lowering of the 
blood sugar. Small increases in the 
dose of Protamine Insulin prolong the 
action without increasing the rate of 
fall of blood sugar. This slow fall ap- 
parently enables the patient to tolerate 
a blood sugar of 45 without hypogly- 
cemic symptoms. An early morning in- 
jection of Protamine Insulin causes 
the lowest blood sugar reading about 
twelve midnight to 4 :00 A. M. or about 
eighteen to twenty-four hours later. 
Accordingly, carbohydrate food is 
recommended in the evening or at least 
a shift from breakfast to the evening 
meal. When reactions do occur they 
may extend over a longer period than 
with regular insulin and several por- 
tions of orange juice or of bread or rice 
or other starchy foods may be neces- 
sary. No local reactions were observed 
since Protamine presumably is non- 
antigenic in nature. 

The authors give the technique as 
follows : 

To change from a regimen of regular 
insulin to Protamine Insulin 75% to 
100% of the old dosage is given as a 
single morning injection of Protamine 
Insulin and for the first day 60% of 
regular insulin in two doses, one morn- 
ing and one evening. For the second 
day 30% of the old dose of regular in- 
sulin in the morning and later only the 
Protamine Insulin each morning. The 
initial treatment in a new case may be 
carried out in the same way. Some 
cases will require a supplement of 
regular insulin and considerable indi- 
vidualization is necessary. There seems 
to be some variation in the rate of ab- 
sorption of Protamine Insulin, some re- 
quiring an additional bed-time dose and 
others requiring a morning injection of 
regular insulin. 

It is desirable to prevent postpran- 
dial hyperglycemia as far as possible. 
The amount of free insulin (now 4%) 
in Protamine Insulin might be varied. 
Protamine Insulin may be taken one to 
three hours before meals. The authors 
seem to prefer a relatively low carbohy- 
drate diet. Overlapping of the second 
dose of Protamine Insulin some ten 
hours after the first dose helps to meet 
the postprandial rise. In some cases, 
too. the regular insulin in the morning, 
and the evening dose of Protamine In- 
sulin maintains a blood sugar at the 
lowest constant level and in this way 
provides the greatest degree of func- 
tional rest to the pancreas. With 
regular insulin, especially in its purest 
form, three-fifths of the day there is 
no functional support of the pancreas 
and hence no aid in building up a car- 
bohydrate tolerance. 

For all these reasons the authors 
conclude that Protamine Insulin is a 
real contribution and will be a simpler 
and more economical as well as more 
effective form of treatment. 

V. C. Rowland, Cleveland. 


Castle, W. B. and Ham, Thomas Hale. 
Observations on the Etiologic Re- 
lationship of Achylia Gastrica to 
Pernicious Anemia. J. A. M. .4., 
Vol. 107, pp. use-ues, Oct. si, 

193G. 

Patients with pernicious anemia ap- 
pear to be unable to derive from food 
some substance essential for the normal 
function of the bone m arrow. The 
cause of this seems to be the failure of 
a reaction between a substance in the 
food (extrinsic factor) and a substance 
in the normal gastric secretion (in- 
trinsic factor). This conclusion is 
based on the following facts: 

1. The daily administration of (ex- 
trinsic factor) 200 grams of beef 
muscle is without significant effect on 
blood formation. 

2. The daily administration of (in- 
trinsic factor) from 150 to 300 c.c. of 
normal human gastric juice is without, 
significant effect on blood formation. 

3. If, however, such amounts of each 
substance are administered daily in 
such a way as to permit contact either 
before or after administration, chemical 
improvement and evidence of increased 
blood formation are apparent within 
ten days and are progressive for the 
duration of such therapy. 

In a recent paper, Greenspon has 
presented the results of experiments 
from which he has drawn the conclu- 
sion that an extrinsic or food factor is 
unessential to the production of the 
positive effects on blood formation in 
pernicious anemia. He believes that the 
authors’ negative results with normal 
human gastric juice alone were due to 
destruction of an "antipernicious 
anemia principle" by peptic action 
during the course of preliminary incu- 
bation. In the authors' former experi- 
ments gastric juice which was not incu- 
bated before administration yielded 
negative results. Nevertheless the in- 
activity of such gastric juice, according 
to Greenspon, was due to peptic hydra- 
Ivsis in viva after administration to 
the patient. 

The ten patients included in the 
present observations were all typical 
cases of addisonian pernicious anemia. 
The negative and positive effect on 
blood formation was determined by the 
reticulocyte response. The gastric juice 
used was from an apparently normal 
person and was collected after the in- 
jection of 0.5 mg. of histamine and 
then filtered through a coarse cloth and 
placed in the icebox. The patients were 
on a diet which contained no meat, 
eggs, liver or kidney. Chicken and fish 
were allowed once or twice a week. In 
six cases during the period of observa- 
tion the diet was further restricted to 
white bread, rice, macarone, butter, 
potato, ice cream, tea, coffee and sugar. 
The observations made were: 

“Normal human gastric juice does 
not contain an ‘antipernicious anemia 
principle’ effective on oral administra- 
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tion without contact with food factor." 

The technic used by Greenspon was 
followed except that no ice was put in 
the gastric juice and the time interval 
was lengthened to six hours. No reti- 
culocyte or red blood cell response was 
noted in any of the cases. On the other 
hand these same patients all responded 
well to the administration of beef 
muscle and gastric juice or boiled hog 
mucosa and gastric juice when given 
simultaneously or when given ventri- 
culin. - Grcenspon’s result may have 
been due to the fact that he only ex- 
cluded liver and kidney from the diet. 
In addition, the time interval between 
the giving of the gastric juice and the 
next meal (four hours) may not have 
been sufficient to prevent effective con- 
tact between the gastric juice and the 
food. This may be shown by the patient 
who was given 200 grams of beef 
muscle followed in six hours by 100 c.c. 
of gastric juice and who showed a reti- 
culocyte response and clinical improve- 
ment. Furthermore, since the gastric 
juice used in this particular experi- 
ment produced positive results in con- 
junction with beef muscle the precau- 
tions advocated by Greenspon to pre- 
vent peptic activity are not essential 
to the preservation of the intrinsic 
factor. 

“The activity of desiccated hog 
stomach mucosa is due to the presence 
of both intrinsic and extrinsic factors.” 
This was shown by the fact that no re- 
sponse occurred when the intrinsic 
factor of hog stomach mucosa was de- 
stroyed, while the same patient re- 
sponded to the oral administration of 
liver extract — Lilly. In addition to 
this, to show that extrinsic factor is 
present in ' hog stomach mucosa, the 
intrinsic factor was destroyed and the 
remainder with gastric juice fed to 
patients. This was followed by a reti- 
culocyte response and clinical improve- 
ment. 

It was also shown that a two hour 
period of incubation of gastric juice in 
a medium favorable for peptic hydro- 
lysis was detrimental to the intrinsic 
factor, thus sustaining one of Green- 
spon’s beliefs. 

“Beef muscle and gastric juice ad- 
ministered without opportunity for con- 
tact are wholly ineffective.” This was 
ascertained by feeding beef muscle and 
gastric juice twelve hours apart. In 
these cases there was no reticulocyte 
response until the two substances -were 
given simultaneously. 

“Former experiments apparently 
demonstrating the absence of extrinsic 
factor from certain substances are not 
necessarily valid.” This in agreement 
with Greenspon is apparently due to 
the action of native pepsin and hydro- 
chloric acid which results in peptic 
hydrolysis. However, Castle suggests 


that it may not be the hydrolysis but 
the temperature which brings about 
this destruction. 

Francis D. Murphy, Milwaukee. 

Nutritive and Therapeutic Value of 
the Banana (a digest of scientific 
literature). 

The research department of the Un- 
ited Fruit Company who in the past 
have been frequently responsible for 
many interesting and useful additions 
to medical knowledge, have taken the 
time to produce for medical study an 
attractive 150 page book, in which all 
medical and botanical references of im- 
portance to bananas during the past 
few years are carefully gathered to- 
gether. Just as the tomato (“love 
apple”) was regarded as poisonous and 
honored only for its decorative quali- 
ties, until by slow degrees it was dis- 
covered not only to be edible, but 
eventually recognized as a good source 
of vitamins A and C, so the story of 
the banana reveals a long period in 
which, while not viewed as poisonous, 
it was nevertheless sternly forbidden to 
invalids and children. For many years 
indeed, we can all remember that the 
banana was said to be highly indiges- 
tible, and all bona fide lists for infant 
feeding had the fruit under the “don’t” 
department. The editorial department 
of the Journal of the American Medical 
Association was among the first to 
come to the rescue, by showing the tre- 
mendous difference between the chem- 
istry of the ripe and the green product. 
Ripening changes the high starch con- 
tent to an easily absorbed carbohydrate 
form (soluble sugars) , a process ac- 
complished by the bananas own fer- 
ments. A ripe banana has a lot of 
brown in its skin but this means ripe- 
ness, not “rottenness." The inside of a 
banana is sterile. Bananas seldom 
cause allergic symptoms. The mineral 
content shows a very wide range of ele- 
ments and the ash is alkaline. Vita- 
mins A and C are well represented and 
B and G are present as well. The 
banana is enjoying a present vogue in 
many reducing diets. Its value ns a 
food for children and adults both in 
health and disease deserves attention. 
Beaumont S. Cornell, Fort Wayne. 

Guthrie, J. S. and Bargen, J. Arnold. 
The Effects of Drugs on Different 
Segments of the Intestine of Man. 
S. G. O., Vol 63, No. C, pp. 71,3- 
71,9, Dec., 1936. 

By means of air filled balloons at- 
tached to kymographs and inserted into 
segments of the intestine of man, the 
authors were able to secure graphic 
tracings representing the intestinal 
contractions resultant from the intra- 
muscular injection of certain drugs. 
The drugs studied were (1) surgical 
pituitrin, (2) phvsostigmine salicylate, 


(3) peristaltin or a soluble extract of 
enscara sagrada, grains 2% per ampul 
prepared for hypodermic injection, and 

(4) acetylcholine. The segments of the 
bowel studied were the ileum, the trans- 
verse colon and the sigmoid colon. 

Of the four drugs used the authors 
found that pituitrin alone was a 
marked stimulant of the human intes- 
tine. It stimulated all segments studied 
and did not increase intestinal tonus. 

It was consistent, rapid and uniformly 
powerful in its action. Physostigmine 
in doses of 1/35 to 1/50 grain, and peri- 
staltin caused only slight intestinal con- 
tractions in certain instances. They 
caused some increase in the tonus of 
the intestines. Acetylcholine was found 
to possess little worth as a stimulant 
of the human intestine. On 7 of 0 occa- 
sions on which it was used no evidence 
of any effect on the intestine was in 
any way apparent. 

Six figures and a bibliography ac- 
company the article. 

Nelson M. Percy, Chicago. 

Fauley, G. B. and Ivy, A. C. 

The Prevention of Postoperative 
Jejunal Ulcers by Diet and Fun- 
duscctomy. An Experimental Study 
in Dogs. S. G. O., Vol. 63, No. 6, 
pp. 717-723, Dec., 1936. 

In an attempt to determine the value 
of fundusectomy and diet in the pre- 
vention of postoperative jejunal ulcers, 
the authors studied four groups of 
dogs. The first group was composed of 
11 dogs in which the Mann-Williamson 
operation followed by fundusectomy 
was performed; they were fed on stock 
diet. Three developed jejunal ulcers. 
All lost weight so rapidly that a special 
diet high in nuclear substances, vita- 
mins and carbohydrates was devised to 
prolong their period of postoperative 
survival. Group two was composed of 
20 dogs who had been subjected to the 
Mann-Williamson operation and fun- 
dusectomy. In the 10 dogs surviving 
more than seventeen weeks 0 developed 
jejunal ulcer. In group three, 13 
animals were subjected to fundusec- 
tomy, and a month later the Mann- Wil- 
liamson operation, after which they 
were fed the special diet. None of this 
group developed ulcer after periods of 
one year in seven, and two years in 
six. In group four the blood supply to 
the fundus was ligated instead of the 
fundusectomy as was performed in the 
other groups. This procedure was not 
nearly as effective as fundusectomy in 
preventing jejunal ulcers. 

From this study the authors conclude 
that fundusectomy and the special diet 
have definite value in the prevention 
of postoperative jejunal ulcers. 

Four figures and five tables accom- 
pany the article. 

Nelson M. Percy, Chicago. 
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The following list of abstracts throw light on 
the vitamin value of canned foods:*' 
Hanking, Flora, 

Canned Strained Vegetables rrs 

Sources of Vitamin A. 1933, J. Ant. 

Diet. Assoc., 9, 295. 

The author reported the number of 
milligrams of certain commercially pre- 
pared strained foods required to supply 
one Sherman unit of Vitamin A. Using 
these data the abstractor has calculated 
the units per grant and per ounce: 


Strained Product 

Sherman Units of 
Vitnmin A 

Per Grom Per Ounce 

Spinach 

66 

1870 

Carrots 

25 

710 

Tomato 

20 

5G0 

Peas 

6.6 

187 

Green beans 

4 

113 

Vegetable soup 

G.G 

187 


Canned strained spinach, carrots and 
tomatoes were found to be excellent 
sources of vitamin A. Canned strained 
green beans, peas and vegetable soup 
were shown to be good sources of the 
vitamin. On the basis of food solids 
the strained canned foods were ap- 
proximately equal to the raw foods as 
sources of vitamin A. 

Eddy, Walter IT., Kohman, E. F. and 

Halliday, Nellie. 

Vitamins in Canned Food. T ’ll. 
Effect of Storage on Vitamin 
Values of Canned Spinach. 1929, 
Ind. Eng. Ckcm., 21, 31,7. 

A two year storage period had little 
effect on the vitamin C content of 
spinach, 4 grams affording protection 
at both the beginning and end of that 
period, although there was a slightly 
less growth promoting effect in the case 
of the stored product. 

Canned spinach showed no detectable 
loss of vitamin A after two years' 
storage, 2G mg. daily permitting an 
average of 52 grams gain in GO days. 

1930, Michigan State Agr. Kept. 
Sta. Bicn, Rpt., pp. 39. 

Commercially' canned white Country 
Gentleman com fed in 7 gram amounts 
failed to prevent loss of weight in rats 
on test for vitamin A, thus indicating 
the presence of only a trace of the 
vitamin. Commercially canned yellow 
Golden Bantam corn, on the other hand, 
showed a high vitamin A content. 

The yellow corn is also richer in un- 
differentiated vitamin B, 5 to G grams 
containing one Sherman unit; while 8 
to 9 grams of white corn are required 
to furnish this amount. 

Miller, Carey D. 

Vitamins A and B in Fresh rind 
Canned Pineapple. 192/„ J. Home 
Eeoiu, 19, 18. 

Commercially canned pineapple, while 
slightly inferior to the fresh product in 

*Thesc abstracts were furtmheil by the Research 
Department of the American Can Company. 
llditar. 


vitamin A, may be regarded as a good 
source of this dietary factor. 

The effect of the canning process on 
the vitamin B content of pineapple can- 
not be great, as the growth curves from 
the canned product were only slightly 
inferior to those of the fresh. Both are 
considered good sources of vitamin B. 

Rated in terms of the plus and minus 
signs initiated by the British Research 
Committee and widely used by' others, 
the content of fresh and canned pine- 
apple in vitamins A and B would each 
be indicated by the two plus signs. 

Hanning, Flora. 


Vitamin B in C a n » c d Strained 
Vegetables. 1939, J. Am. Diet. 
Assn., 12, 231. 

Vitamin A in commercially canned 
strained vegetables was determined by 
the Sherman and Munseli assay method. 
The following results are expressed in 
International Units per gram. 


Year Pocked 

1030-1031 

1032 

1933 

Spinach 

118 

127 

118 

Carrots 

. 61 

63 

66 

Tomatoes 

43 

47 

39 

Peas 

8 

10 

12 

Green Beans 

8 

7 

12 


The Chase and Sherman method was 
used in the vitamin B assays with the 


Further Studies of the Content of 


A Clinically Effective 
Detoxifying Agent 

MORRIS AND DORST REPORT THAT— "Sodium ricinoleate 
detoxifies many organisms in the enteric flora in vitro." 
. . . and "there is worthy evidence to suggest that sodium 
ricinoleate administered by mouth exerts a detoxifying 
action in the enteric flora in vivo." 

BURGER STATES —"It is felt that soricin is of definite bene- 
fit in the treatment of irritable colon. . . . There is a 
decrease in the skin sensitivity to bacterial vaccines 
following treatment with soricin." 

JACKSON WRITES— "I have been employing sodium ricino- 
leate as an intestinal detoxifying agent with most grati- 
fying results. ... At the moment we know of no detoxify- 
ing agent which acts so rapidly and efficiently as 
sodium ricinoleate." 

KUNE OBSERVES— "That it (Soricin) appears to maintain 
the normal intestinal gradient and to reduce toxemia; 
and that it shows evidence of relieving the symptoms 
attendant upon intestinal tuberculosis without the neces- 
sity of producing purgation." 

Soricin 

DOSAGE FORMS: Soricin Capsules — Enteric capsules o£ 
sodium ricinoleate available in five-grain and ten-grain sizes. 
Soricin Tablets — Enteric coated tablets each containing five 
grains of sodium ricinoleate. 

Soricin and Bile Salts Tablets — Enteric coated tablets, each 
containing four and one-half grains of sodium ricinoleate, and 
one-half grain of bile salts. 

ACTION: Detoxifies in vivo • Desensitizes • Inhibits putrefaction * 
Prevents toxic absorption. 

INDICATIONS : Bacterial Hypersensitivity of the intestinal tract • 
Intestinal toxemia • Intestinal allergy • Allergic diarrhea • Urti- 
caria — angioneurotic edema • Colitis. 

Literature and Sample on Request 

THE WM. S. MERRELL COMPANY, Cincinnati, U. S. A. 
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following results, also expressed in In- 
ternational Units per gram. 


Year Packed 

1032 

1934 

Tomatoes 

0.42 

0.25 

Peas ... 

0.12 

0.29 

Green Beans 

0.08 

0.11 

Carrots 

0.08 

0.11 

Beets . , . 

0.0G 

0.01 

Spinach 

0.05 

0.0 G 


Canned strained spinach, carrots and 
tomatoes were found to be good sources 
of vitamin A; peas and green beans 


also containing significant amounts.. 
Little variation was found between dif- 
ferent year’s packs. 

The vitamin B content of tomatoes 
and peas was found to be high and 
green beans, carrots, beets and spinach 
are valuable sources of the vitamin. 

Moore, Margaret C. and Moseley, Hal 
IV. 

A Study of Canned Shrimp unfit 
Reference to the Presence of Vita- 


inins A, B and D. 1933, Science 
78, 3CS. 

Vitamins A and I) were shown to be 
present in about equal amounts in both 
wet-pack and dry-pack canned shrimn 
fat. 

The animals receiving the vitamin 
A -free diet supplemented with 0.2-0.8 
grams of shrimp fat daily grew ns 
well as the young stock colony animals. 

The animals which received 10-15 
grams of the canned shrimp (0.2-0.3 
grams fatty extract) daily for 13 days 
after their vitamin D depletion period 
were either entirely cured or showed 
marked improvement in the rachitic 
condition. 

Vitamin B is either absent, or 
present in very small quantities. 

Hanning, Flora. 

A Comparison of Vitamins B and 
G ■ in Canned Strained Foods. 193!,, 
J. Nutrition, 8, 1,1,9. 

The samples of strained foods ex- 
amined were representative of the 1931 
or 1932 packs of a well known brand. 


The results of the studies are 

reported 

in Sherman units per ounce. 

Units of 

Canned Strained Vitamin B 

Units of 
Vitamin G 

Foo«l 

per Ounce 

per Ounce 

Beets 

.. 3.3 

3.3 

Carrots 

. . 4.3 

2.5 . 

Cereal 

7.5 

12.0 

Green Beans . . . . 

4.7 

G.O 

Peas 

.. 7.0-S.0 

7.5-S.6 

Spinach 

.. 2.5 

7.5-11.8 

Tomato 

. . 20-24 

G.7 

Vegetable Soup . 

.. 3.0 

3.0 


Of the foods examined the most 
potent sources of vitamin B are tomato, 
peas, and cereal; and the best sources 
of vitamin G are cereal, spinach and 
peas. 

Kohman, E. F., Eddy, W. H. and 
Hallway, Nellie. 

Vitamins in Canned Food. VI. 

Strawberries. 192S, Ini. Eng. 

Chem., 20, 202. 

Commercially canned strawberries 
after a year’s storage were found to 
have a vitamin C content similar to 
that of fresh strawberries, which in 
turn arc comparable to tomatoes in 
their content of this essential food 
factor. Consequently, canned straw- 
berries can be regarded as a rich source 
of the antiscorbutic factor. 

Strawberries are relatively low in 
vitamin A, being about one-fortieth as 
potent os tomatoes. The vitamin B con- 
tent is higher, however, being about 
one-fourth that of tomatoes. 

Eddy, W. H., Kohman, E. F. and 

Carlsson, Victoria. 

Vitamins in Canned Foods. HI. 

Canned Spinach. 1925, Ind. Eng. 

Chem., 17, 69. 

The authors demonstrate that a com- 
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mercinlly canned spinach is an excellent 
source of vitamin A. Twenty-six milli- 
grams of canned. raw. or home cooked 
spinach per day meet the vitamin A re- 
quirement of tlie rat and produce 
almost normal growth. Vitamin A in 
spinach is not appreciably affected liy 
canning or cooking. 

Daily doses of ■i.O crams of camp'd 
spinach or 1,0 pram of raw spinach 
protected guinea pars from scurvy. 
Home cooked spinach was not pioi.-c- 
tive in daily allowances of 10.0 prams. 
These findings demonstrate Hint the 
vitamin C content of spinach as con- 
sumed is dependent upon the method of 
preparation. Commercially canned 
spinach ha-- far greater antiscorbutic 
potency than fresh spinach cooktd in 
an open kettle. 

TomiPNTrr. K. X. 

A CVmj/nri-.in of the 1’ifiiim‘n <7 
X'cliti-t of i'O't <’nri::d Mill:, El o/)"- 
r n for) Mill: ami Ei:<jr. 1‘JSi, J. 
Dietetic Ar-oe.. S, t J. 

The vitamin (J content of evaporated 
milk (a composite of live brands avail- 
able in the open market) was compared 
with that of pn-teurired market mill; 
by moans of the llourquin and Sherman 
nr limit. Supplements of 12 ml. and 2! 
ml. per week of evaporated milk diluted 
(1:1) prod urn! average gains of 28.5 
grams and 51.1 grams respectively, as 
compared to gain* of '.’.0.9 grams and 
52.8 grams in eight wc-ks proriuced by 
coun! quantities of past, urized market 
milk. 

The author calculates that 10.1 ml. 
per week of diluted evaporated milk or 
t'.R mi. per week of (msteurired milk 
produces unit growth. Expressing 
these values in terms of Sherman units 
of vitamin <1 per pound and per gram: 

in.rrff.B-. tJr.lt* of 
Ve.ivtT.in G 

Pffrtti-t Per peu-j.l lor Goon 

Evaporated milk diluted 
ns per instructions on 
container (l;i) 300 O.ar. 

Pasteurized milk 235) 0.71 

The author concluded that the vita- 
min (1 content of evaporated milk di- 
luted (1:1) is substantially like thnt of 
pasteurized market milk. 

Kohman, E. F., Ebtiv, \V. H. and 

GU'.l.v, Cp.ua Zau_ 

Yitnminr in Conned Foods, X. The 
Vitamin Content of .Some Common 
Vcgctablrt. J!>31, /ml. Eng, Chen i., 
23, X08. 

Canned turnip greens are outstand- 
ingly rich in vitamin A, being unsur- 
passed by any other vegetable and com- 
parable to spinach in this respect. 
Twenty-five milligrams were equivalent 
to 5 grams of blenched or 500 mg. of 
unbleached celery. Canned turnip 
greens are not a potent source of vita- 


min I)., hut aro a fair source of vitamin 

n. «•>). 

Canned turnip greens in 2-4 gram 
dosages proved more potent in vitamin 
C than 5 grams of celery, green or 
bleached, 10 to 15 grams of head let- 
tuce, inner or outer leaves, or 10 grams 
of whole or 15 grams of shredded car- 
rots. 

Pop. C. F. anp Cambiu., E. li. 

FiVamiii (i Coll fen f of Comm cr- 
rinllji Conned Tomato Jitire. 1V35, 
J, Am. Piet. Assoc., 11, 313. 

A modification of the llourquin and 


Sherman method was used in determ- 
ining the vitamin G content of some 
representative brands of commercially 
canned tomnto juice. The rats were fed 
doses ranging from 2 ml. to 12 ml. per 
day. 

\'o animals receiving 4 ml. or more 
of juice developed dermatitis or other 
symptoms of vitamin G deficiency. The 
vitamin G vniues of the 18 samples ex- 
amined ranged from 0.18 to 0.28 Sher- 
man units per mi. with an average of 
0.2! units per mi. Commercially can- 
ned tomato juice contains an average 
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of approximately 100 Sherman units of 
vitamin G per pound. 

Filtered tomato juice from 4 samples 
of commercially canned whole juice was 
found to have essentially the same vita- 
min G content as the juice from which 
it was prepared. 

Eddy, W. H., Kohman, E. F. and 
Carlsson, Victoria. 

Vitamins in Canned Foods. IV. 
Green Peas. 1920, Ind. Eng. 
Chcm., 18, 85. 

Commercially canned peas are one- 


sixth to one-half as rich in vitamin A 
as butter, being closer to the latter 
than former value. Young peas con- 
tain more of this vitamin than the more 
mature ones. 

The vitamin B-complex requirement 
for growth of the rat was met by a 
daily dose of 5 grams of canned peas. 
Larger and more mature peas contain 
more vitamin B-complex than smaller 
less mature ones. 

Canned peas were shown to retain at 
least onc-lialf to two-thirds of the vita- 
min C of raw peas. Reheating canned 
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SUBENON 

Arthritis is the concern of the Gastro-Enterologists, for clinical records 
show that intestinal dysfunction is its chief etiological factor. 


peas before serving did not serioush- 
affect their antiscorbutic properties. 

Commercially canned peas are an ex- 
cellent source of vitamin A and a valu- 
able source of vitamins B-complex and 
C in the diet. 

Eddy, W. H., Gurin, Cf.lia Zall and 

Kohman, E. F. 

Vitamins in Canned Foods. XII. 
Supplementary Mature of Grape . 
fruit and Prunes. 1932, Ind. Eng 
Chcm., 21,, 1,57. 

Commercially canned prunes (Italian 
or French) proved to be rich in vita- 
min A. This product can not be con- 
sidered a rich source of vitamin C. 
Canned prunes were approximately 
equivalent to milk in vitamins B anil 
G. As in the case of milk, they con- 
tained somewhat more vitamin G than 
B. 

The vitamin A content of canned 
prunes compared favorably with that 
of the fresh fruit. The canned product 
contains a smaller amount of the anti- 
scorbutic factor than the fresh fruit. 

Fellers, Carl R. 

Vitamin Content of Important 
Foods in the Child’s Diet. 1935, 
Am. J. Pith. Health, 25, ISiO. 

Normal fresh milk and reconstituted 
canned milk have a small and relatively 
constant vitamin D content of 20 to 27 
U.S.P. units per quart. The vitamin D 
value of milk is not altered by the pro- 
cesses of pasteurization, homogeniza- 
tion, or canning. 

Two samples of irradiated canned 
milk were found to contain 270 U.S.P. 
units of vitamin D per quart, thus the 
reconstituted milk would contain 135 
units per quart. Clinical data indicate 
that canned irradiated milk supplies 
sufficient vitamin D to prevent rickets 
in normal infants. 

The vitamin A potency of milk is not 
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impaired by manufacturing processes 
such as pasteurization, homogenization, 
or canning. 

The vitamin A and vitamin D poten- 
cies of irradiated canned milk are of 
relatively much greater importance 
than those of vitamins B, C and G, 
which are also present in this product. 

Kohman, E. F., Eddy, W. H. and 

Gurin, Celia Zall. 

Vitamins in Canned Foods. Ill- 
Tomato Products. 19S0, Ind. Eng. 
Chcm., 22, 1015. 

The vitamin A content of tomatoes 
and tomato products is practically un- 
affected by the commercial canning 
procedure, while the vitamin B content 
may be somewhat affected. 

Vitamin C in tomatoes and tomato 
products is quite stable to heat, if oxida- 
tion is avoided. Any preliminary pro- 
cess which introduces air will result in 
destruction of vitamin C in proportion 
to the degree of exposure and the tern- 
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pcrature to which the product is heated. 
The mechanics of the catmint; proce- 
dure provide for exclusion of oxygen 
with subsequent retention of vitamin C 
ill good degree. 

Samuels, Leo T. and Koctt, Fred C. 
The Relative Quantities) of Heat- 
Stable ond Heat-Labile Fraeti on* 
of Vifrtmm li in lime find Evapo- 
rated Milk.. 19SS, J. Xatritinn, 5, 
.107. 

The vitamin content of commercially 
evaporated milk was compared with 
that of the frozen raw milk from which 
it had been made and with certified 
milk purchased on the open market. 
The frozen and certified milks had very 
similar nntincuritie vitamin contents. 
The evaporated milk was found to have 
an antineuritic vitamin value similar to 
nn evaporated milk composed of a mix- 
ture of two brands sold under pro- 
ducers’ labels and two brands sold 
under distributors’ labels. 

The antineuritic vitamin content of 
25 ml. of frozen raw milk was approxi- 
mately the same as that of 30 ml. of 
milk formed by diluting (1:1) the 
evaporated milk to its original volume. 
About four-fifths to five-sixths of the 
antineuritic vitamin in fresh raw mill: 
survived the processes of evaporating 
and canning. The hcut-stahle vitamin 
G contents of the frozen and evapo- 
rated milk were found to be practically 
Identical. 

KuAMr.it, Martha M., Eddy, Walter 

II. and Kohman, E. F. 

Vitamins in Canned Fonda. VIII. 
Home Canning and Commercial 
Canning Confronted in their effect 
on Vitamin I'afiics of Pcara. WHO, 
Itul. Eng. Client., SI, S.10. 

Pears were commercially canned with 
little loss of vitamin C. provided proper 
precautions were taken to prevent oxi- 
dation. When subjected to open-kettle 
and cold-pack methods of homo can- 
ning, the vitamin C content of the pears 
was almost completely destroyed. When 
commercially canned without care to 
prevent oxidation GG to 75 per cent of 
the antiscorbutic potency was retained. 
The absolute vitamin C value was not 
determined but it is thought to approxi- 
mate that of apples. 

The vitamin C potency of the canned 
product and the raw fruit from which 
it is prepared is apparently greatly af- 
fected by the degree of ripeness of the 
pears; the antiscorbutic value decreas- 
ing as the ripening process advances. 

Raw or canned pears are relatively 
low in vitamins A and 13. 

Kohman, E. f., Eddy, W. H., Carls- 

son and Hm.uday, Nellie. 

Vitamins hi Canned Fonda. V. 
Peaches, lose, hid. Eng. Chem., 
IS, SOS, 

Peaches canned after removal of 


oxygen were found to prevent scurvy 
when fed in daily doses of 5 grams. 
Some evidence of scurvy was found in 
guinea pigs fed 5 grams daily of 
peaches canned without removal of 
oxygen. Commercially canned penches 
ns a source of vitamin C are approxi- 
mately equal to raw peaches purchased 
on the New York market, and nve fal- 
sa porior to penches cooked in nn open 
kettle. Canned peaches may be consid- 
ered as a good source of the antiscor- 
butic vitamin. 

Commercially canned penches were 
found to he a good source of vitamin A. 


On a dry basis they are one-third to 
one-half as rich as butter in vitamin 
A. The vitnmin B content of peaches 
was found to be negligible. 
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Guerrant, N. B., Dutcher, R. Adams, 
Tabor, Florence S. and Rasmussen, 
Russel A. 

The Vitamin Content of Canned 
Pineapple Juice. 1D3C, J. Nutri- 
tion, 11, 388. 

By formal biological assay, a com- 
mercially canned pineapple juice was 
found to have the following vitamin 
values : 

Vitamin A: 1 Sherman unit per 1 
ml., equivalent to 30 units per ounce. 


Vitamin B: 1 Sherman unit per 1.5 
ml., equivalent to 20 units per ounce. 

Vitamin G: 1 Sherman unit per 12 
ml., equivalent to 2.5 units per ounce. 

Vitamin C: 1 International unit per 
0.7 ml., equivalent to 40 units per 
ounce. 

In summary it may be said that pine- 
apple juice is a good source of vitamins • 
A and B, a fair source of vitamin C, 
and contains a small but definite 
quantity of vitamin G. 
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Fellers, C. R., Clacue, J. a. and 

Isiiam, P. D. 

Value of Commercially Canned and 
Laboratory - Prepared Tomato 
Juices as Antiscorbutics. V. >35, J. 
Home Econ., 27, 447. 

Seven lots representing four leading 
brands of commercially canned tomato 
juice were purchased at local groceries. 
These tomato juices were assayed 
for vitamin C potency by means of 
the Sherman LeMer and Campbell 
technique. 

Four samples were fully protective 
in daily allowances of 4 grams,' and all 
but one sample gave complete protec- 
tion from scurvy at the C gram level. 
The brand of tomato juice which failed 
to protect guinea pigs from scurvy at 
the G gram level in 1931, was protective 
at a G gram level in 1932, and at a 4 
gram level in 1933. It is apparent that 
the manufacturing methods now em- 
ployed in the production of commer- 
cially canned tomato juices yield pro- 
ducts of good antiscorbutic potency. 

Guerrant, N. B., Rasmussen, Russel 

A. and Dutcher, R. Adams. 

The Value of the Chemical Titra- 
tion Method in Determining the 
Vitamin C Potency of Certain Food 
Substances. 1935, J. Nutrition, 9, 
BC7. 

Ten samples of fresh orange juice 
examined by the 2,G-dichlorophenolindo- 
phenol titration method for vitamin C 
estimation, were found to have an 
average ascorbic acid content of 0.5 mg. 
per ml., or a calculated minimum pro- 
tective dose for guinea pigs of 1.0 ml. 
Two samples of canned orange juice 
were found to have an average ascorbic 
content of 0.294 mg. per ml., or a calcu- 
lated minimum protective dose of 1.7 
ml. 


Prescribe PLESSNER Bile Salts — prepared 
to meet each individual requirement. 

Taurocol Tablets — Bile salts scientifically 
combined with extract of cascara sagradn, 
phenolphthalein and aromatics. 

Taurocol Compound — Bile salts with diges- 
tive ferments; pepsin, pancreatin and nux 
vomica. Especially indicated for intestinal 
indigestion and auto-intoxication. 

Neo-Taurocol — Bile salts without phenolph- 
thalein. 

Also VERA PERLES of Sandalwood Com- 
pound indicated in certain subacute and 
chronic urinary diseases. 

Samples on request. 


The Paul Plessner Co. 

Detroit, Michigan 


These results demonstrate that can- 
ned and fresh orange juice are excel- 
lent sources of vitamin C. 

Mack, M. J., Fellers, C. R., Maclinn, 

W. A. and Bean, D. A. 

Vitamin C Content of Dairy 
Orange Beverages. 19SC, Food Re- 
search, 1, 233. 

Commercially canned orange juice 
was found to contain 213 International 
Units of vitamin C per ounce compared 
with 228 units in fresh orange juice. 
These values are equivalent to protec- 
tive levels of 1.33 grams and 1-24 
grams for the canned and fresh juice 
respectively. The determinations were 
made by the 2,6-dichIorophenoIindo- 
phenol titration method. 

Biological assay confirmed these re- 
sults, 215 International Units per ounce 
being found in the canned product and 
235 units in the fresh juice. 

These data indicate that canned 
orange juice is an excellent source of 
vitamin C. 
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Cannon, Howard J. and Hixson, 
Orton F. 

Evaporated Milk-Effect of Irra- 
diation on Vitamin A Content. 
1930, Ind. Eng. Chain., 28, too 0. 
The U. S. P. method of biological 
assay was employed to determine the 
vitamin A content of 2 mixtures of 
three nationally known brands of plain 
and of irradiated evaporated milk pur- 
chased on the open market. 

It was found that 350 mg. of each 
mixture possessed the same vitamin A 
value as 0.5 mg. U. S. P. reference cod 


liver oil. Hence, both the plain and 
irradiated evaporated mill: contained 
4.28 International Units of vitamin A 
per gram (107 units per ounce). 

Guf.rrant, H. B., Rasmussen, Russel 

A. AND DUTCIIER, R. ADAMS. 

The Value of the Chemical Titra- 
tion Method in Determining the 
Vitamin C Potency of Certain 
Food Substances. MSS, .1. Nutri- 
tion, !>, GG7. 

One sample ench of fresh and canned 
tomato juice was tested for vitamin C 
by 2,0-dichlorophenolindophenol titra- 
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tion. The canned and fresh tomato 
juice contained 0.242 mg. per ml. and 
0.157 mg. per ml. of ascorbic acid, re- 
spectively, with calculated minimum 
protective doses of 2.1 ml. and 3.2 ml. 
These results indicate that canned to- 
mato juice ranks among the richest 
antiscorbutic foods. 

Hanning, Flora. 

Comparison of the Biological and 
Chemical Methods far the Determi- 
nation of Vitamin C in Canned 
Strained Vegetables and a Study 
of Its Variation from Year to 
Year. lfl.lG, Nutrition, 12, 40.7. 

Vitamin C was determined in com- 
mercially canned strained vegetables 
packed in growing seasons from 1330 
to 1935. Assays made by the conven- 
tional guinea pig technique and -by 
the sodium 2,G-dicVdorobonzenone-in<!o- 
phcnol titration method were in good 
Agreement. The results, expressed in 
International Units of vitamin C per 
gram, arc given in the accompanying 
table. 

Considerable seasonal variation was 
noted in each product. Commercially 
canned tomatoes and spinach were 
found to be good sources and peas and 
green beans fair sources of vitamin C. 


Product 

Year 

Pncf-cil 

International Units 
Vitamin C 

Per Gram 

Chemical 
Rioa^sny Titration 

Tomatoes ... . 

1930 

5.0 


Tomatoes . ... 

1933 

2.5 

2.5 

Tomatoes ..... 
Spinach . 

1935 

.1930 

0.8 

2.3 

Fall Spinach . - 

1931 

1.0 


Spring Spinach 1932 

•G 


Spring Spinach 

1933 

2.3 

2.3 

Spring Spinach. 1934 

1.8 

1.8 

Fnl) Spinach . . 

.1934 

3.0 

3.0 

Spring: Spinach 1935 
Peas 1930 

1.2 . 

1.9 

Peas 

1932 , 

- 1.9 


Peas 

1933 

■ 1.6 

1.6 

Peas 

1934 

1.2 

1.2 

Peas 

Green Beans . 

1935 

1930 

0.6 

1.1 

Green Beans . . 

1932 • 

0.6 

0.8 

Green Beans . . 

1933 . 

0.8 

Green Beans . 

1934 

0.5 

' 0.5 

Green Beans . . 

1935 


0.3 
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Guerrant, N. B., Rasmussen, Russel 

A. and Dutches, R. Adams. 

The Value of the Chemical Titra- 
tion Method in Determining the 
Vitamin C Potency of Certain 
Food Substances. 1935, J. Nutri- 
tion, 9, 667, 

The vitamin C content of canned 
pineapple juice was determined in two 
ways: by biological assay using guinea 
pigs and by 2,6-dichlorophenoIirvdo- 
phenol titration. 

The minimum protective dose was 
found to be seven milliliters, indicating 
that 0.5 mg. of ascorbic acid is present 


Only ONE 


HUNDRED cows 


produces soft curd milk . . 


■==?/// . 

/ L'hy this is so, 


/' t/hy this is so, no one knows — and the phenomenon would be of little interest 
were it not that soft curd milk is more readily digestible than ordinary milk and 
therefore is more suitable for the delicate or disordered digestive system. 

Noteworthy in this connection and of special interest to gastro-enterologists is 
the fact that all Pet Milk is soft curd milk. The quality which nature has limited 
to the milk of one cow in a hundred is created in evety ounce of Pet Milk. 

Having ninety percent less curd tension than ordinary milk, Pet Milk provides 
maximum nutrition with a minimum of intestinal irritation. 

It provides, also, uniform richness in all the food substances milk can be relied 
upon to furnish — extra vitamin D for better utilization of calcium and phosphorus, 
whey proteins of the character best suited to the patient allergically sensitive to 
milk, and, most important of all, the complete protection against milk-borne in- 
fection which only a sterile milk can give. 

All these qualities are provided at less than the cost of ordinary milk — a com- 
bination of virtues unequalcd in milk in any other form, strongly 
recommending the use of Irradiated Pet Milk in the dietary regi- [ 

men employed in the treatment of gastro- intestinal disorders. , \ : 

( RfcCIPES \ 
l mat IN MILK I j 

Samples and literature will be sent on request. y j 


PET MILK COMPANY, I446d Arcade Building, St. Louis, Mo, 
Please send me, free of charge, 

0 Samples of Irradiated Pet Milk 0 “The Story of Irradiated Pet Milk” 
0 Recipe book — “Recipes Rich in Milk” 


City Stalp 

( Attach pTficrtpmn fo>m or ImcrhcdJ to coupon. Otfcr limited to phyuciant of Continental V, S.) 


PET, 

; Ptzt ILKJ 

1 
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DEPENDABLE 


Neutralizes Without 
Harmful Alkalosis 



Tri-Calsate neutralizes excess 
gastric HCL yet does not cause 
a rebound in acidity or alkalize 
the stomach contents. The buf- 
fering effect of its end salts 
protects against a harmful 
alkalosis. 

Non-toxic, non-irritating. Palat- 
able, granular, effervescent . . . 
leaves the kidneys unharmed. 

Avoid The Vicious Circle 
of Alkali Neutralization 



I Write for trial package T] 
and complete literature JJ 

F. H. PAXTON & SONS, 

INCORPORATED 

Manufacturing Pharmaceutical Chemiet * 

469 E. Ohio St. Chicago, III. 



in 7 ml. of canned pineapple juice. 
Calculated from the chemical titration 
data, 7 ml. was found to contain 0.G1G 
mg. ascorbic acid, a slightly higher 
value than the biological assay indi- 
cated. 

These potencies are equivalent to 1.4 
and 1.8 International Units of -vitamin 
C per gram of canned pineapple juice, 
based on the biological assay and 
chemical titration data, respectively. 


Kohman, E. F., Eddy, IV. H. and 

Gurin, Celia Zall. 

Vitamins in Canned Foods. XIII. 
Canning Tomato Juice Without 
Vitamin C Loss. 10SS, hid. Eng. 
Chcm., 25, C82. 

The simplicity of this new process 
for canning tomato juice makes it 
available to nearly every producer. 

Due to the carbon dioxide and other 
gases normally present in tomatoes, 
ebullition was reached by heating for 
a few seconds at a shallow depth at a 
temperature far below boiling. These 
inert gases served to remove the oxygen 
which the tomatoes may contain in such 
a short time that no significant loss of 
vitamin C could occur. Tests mnde on 
three batches of tomato juice prepared 
from three different hatches of toma- 
toes of uniform vitamin C potency re- 
vealed no appreciable loss of vitamin 
C during the process. 


Fellers, Caul R. 

Vitamin Content of Important 
Foods in the Child's Diet. 1035, 
Am. J. Pub. Health, 25, 131,0. 

The standard Sherman technic for 
vitamin C was compared with the 2, 
G-dichlorphenol-indcphcnoi method for 
this vitamin. The values obtained by 
the two methods were in good agree- 
ment. 

The protective levels and ascorbic 
acid contents are given in the following 
table. These figures demonstrate that 
canned citrus fruits and canned tomato 


products retain their \ 

’itamin C content 

in high degree. 

Protective 

Ascorbic 


Level For 

Acid 

No. of 

Guinea Pigs Mg. Per 

Fruit Samples 

Grams 

Gram** 

Orange Juice, F 1 

1.2 

0.42 

Orange Juice, C.... 2 

1.1 

0.45 

Orange Slices, C . . . 2 

1.3 

0.3 S 

Grapefruit Juices, F 2 

1.3 

0.8S- 

Grapefruit Slices, C. 2 

1.6 

0.33 

Grapefruit Juice, C. 4 

1.6 

0.33 

Pineapple*, F 1 

*.6 

0.05S 

Pineapple*, C 2 

9.2 

0.054 

Pineapple Juice*, C. 1 

8.0 

0.0G2 

Royal Anne 

Cherries*. F & C . 2 

24 

0.021 

Tomatoes, F 1 

2-3 

0.25-0.166 

Tomatoes, C... 2 

2.5-5 

0.20-0.10 

Tomato Juice, C.... 13 

2-7 

0.25-0.071 

Pureed Tomato*, C. 2 

3.5 

0.14 

Elberta Peaches*, F. 1 

11 

0.045 

Peaches*, C 2 

12 

0.041 

Prune Juice*, C 1 

50 

0.01 


• — Determined by titration method using pure 
ascorbic acid as standard 
** — Calculated by abstractor 
C — Commercially canned 
F — Fresh. 


Fellers, Carl R. 

Vitamin Content of Important 
Foods in the Child’s Diet. 15,35 
Am. J. Pub. Health, 25, 131 , 0 , 

In addition to minerals and cellulose 
materials, vegetables are valuable ns 
sources of the vitamins. The process 
of canning non-acid vegetables usually 
causes a loss of GO to 90 per cent of the 
vitamin C of fresh vegetables. In spite 
of these losses, canned, whole or sieved 
vegetables are of distinct antiscorbutic 
value. The vitamin C contents of a few 
fresh canned vegetables are included in 
the table. 


No. of 

Protective 
Level For 


Guinea Pigs 

Acid" 

Vegetable Samples 

Grams 

Mg. per Gram 

Pea*, C 13 

8.8 

0.057 

Sieved Fens*, 


C 4 

14.6 

0.031 

Green Aspnrn- 

gus. C .. . . 3 

10.0 

0.05 

Spinach. C . . . 5 

7.5 

O.Oftt 

Sieved 

Spinach*. C. 4 

5.5 

0.001 

Snap Beans*. 

C 2 

13.0 

0.038 

Sieved Snap 

Beans*. C . . 2 

Limn Beans, C 7 

15.0 

0.033 

8.5 

0.05S 

Sieved Beet*. 

C 2 

13.0 

0.038 

C — Commercially canned 


* — Determined by titration method using pure 

ascorbic acid ns 

standard 



** — Calculated by abstractor 

The heat treatment employed in can- 
ning vegetables docs not seriously alter 
the vitamin A, B, or G content. 


In Acute Infections 

CAKNAM 

neutralizes the toxic acids and takes the 
load off the kidneys. Rich in citrates 
. . . free from tartrates and sodium 
chloride. 

Write for trial package and complete 
literature. 



F. H. PAXTON & SONS, INC. 

469 E. Ohio St. Chicago, III. 




MAGMA ALUMINAE 
ET KAOLINI 


• adsorbs intestinal toxins 

• checks diarrhea 

• stops dehydration 

• soothes inflamed mucosa 


Kaomagma is a preparation of finest medicinal kaolin activated 
to many times its normal adsorptive potency by fluid dispersion in 
alumina gel. Kaomagma consolidates liquid stools and prevents 
the fluid depletion encountered in diarrheal conditions. It adsorbs 
gas, mucus and bacterial toxins, preventing further irritation to the 
intestinal mucosa. At the same time its defi- 


nitely soothing and protective action upon 
the lining of the intestines allays inflamma- 
tion, reduces soreness and discomfort, and 
hastens the return of normal bowel function. 

a 

AVAILABLE IN TWO FORMS: 
Kaomagma Plain, for the use where 
intestinal disturbances are associated 
with diarrhea, and Kaomagma with 
Mineral Oil, for those cases in which 
constipation is present. Both forms 
are available in 12-ounce bottles. 


JOHN WYETH & BROTHER • Inc. 

PHILADELPHIA, PA. WALKERVILLE, ONT. 
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Immediate Symptomatic 
Relief and Remarkably 
Rapid Healing in 

PEPTIC ULCER 

Symptomatic Relief — the most impor- 
tant problem in the patients mind — is 
accomplished almost immediately when 
Creamalin is used in peptic ulcer. Epi- 
gastric pain promptly subsides with the 
first dose, and is held in dependable 
abeyance thereafter. Hyperperistalsis 
and pylorospasm are overcome, and the 
patient experiences complete subjective 
relief, with cessation of all symptoms 
in 24 hours. 

Under Creamalin therapy, healing of 
peptic ulcer is unusually rapid. All 
roentgenologic evidence of the ulcer 
crater disappears in 7 to 12 days when 
Creamalin is administered by the “con- 
tinuous drip” method, and in 3 to C 
weeks under oral administration. 

Creamalin is a distinctive colloidal 
cream of aluminum hydroxide, notable 
for its acid-fixing powers. It neutralizes 
by adsorption 12 times its volume of 
N/10 HCI in less than 30 minutes 
(direct titration, Toepfer’s reagent). 
Complete and sustained neutralization 
of the acid gastric juice, and conse- 
quently rapid healing, are thus assured. 
As the aluminum hydroxide is not ab- 
sorbed systemically, alkalosis becomes 
impossible. Creamalin does not pro- 
duce a secondary rise in acid gastric 
juice secretion. 

Creamalin is indicated in the treatment 
of peptic ulcer, hyperacidity, and 
jejunal ulcers following gastro-enteros- 
tomy. Detailed literature, reprints of 
published reports, and clinical test 
samples on request. 

CLEVELAND CHEMICAL ASSOCIATES 

3616 Euclid Avenue 
Cleveland, Ohio • 



Hess, Alfred F. 

Recent Advances in Knowledge of 
Scurvy an d the Antiscorbutic Vita- 
min. 1932, J. Am. Med. Assoc., 
OS, 1429. 

Prior to 1917 a diet of dried or can- 
ned foods was believed to lead to the 
development of scurvy. In 1918, it was 
shown that canned tomatoes retained 
the major portion of their vitamin C. 
Shortly after this Dr. Hess demon- 
strated that the factor responsible for 
the destruction of vitamin C was oxida- 
tion rather than heat, and what has 
commonly been considered the damag- 
ing effect of high temperature was 
largely the effect of oxidation. This 
discovery precipitated the studies of 
Kohman and Eddy and their collabora- 
tors, which hnve shown that vegetables 
and fruits can be canned with very 
slight loss of the antiscorbutic factor, 
if the deleterius effect of oxygen is ex- 
cluded. 

Daniel, Esther P., Kennedy, Mary 

H. and Munsell, Hazel E. 

Relative Vitamin C Content of 
Orange and Tomato Juices Deter- 
mined Chemically and Biologically. 
19SB, J. Home Econ., 2S, 470. 

Commercially canned tomatoes pack- 
ed in New York State and labeled 
"Grade C” were strained and the juice 
assayed for ascorbic acid potency. The 
biological assays were carried out ac- 
cording to the Sherman et a!, guinea 
pig procedure. The chemical titration 
method of Bessey and King was fol- 
lowed. 

The minimum protective dose deter- 
mined biologically was found to be 
about 3 ml., which compares favorably 
with 2.4 ml., the average minimum pro- 
tective dose calculated from the results 
of the chemical titration. The average 
ascorbic acid content was found to be 
0.21 mg. per ml. equivalent to 4 Inter- 
national Units per gram. 

Thus, canned tomatoes rank high 
among foods in antiscorbutic value. 

LaMer, V. If., Campbell, H. L. and 

Sherman, H. C. 

The Effect of Temperature and the 
Concentration of Hydrogen Ions 
Upon the Rate of Destruction of 
Antiscorbutic Vitamin (Vitamin 
C). 1922, J. Am. Chcm. Soc., 44, 
172. 

Juice from commercially canned to- 
matoes was used ns the sole source of 
vitamin C in the work described in this 
paper because of its high concentration 
of this vitamin, and the uniform anti- 
scorbutic potency to be found in toma- 
toes of the same lot. 

Three ml. of the juice expressed from 
canned tomatoes was adequate for com- 
plete protection, which ranks canned 
tomatoes as one of the best sources of 
vitamin C. 


Guerrant, N. B., Rasmussen, Russex 

A. and Dutciier, R. Adams. 

The Value of the Chemical Titra- 
tion Method in Determining the 
Vitamin C Potency of Certain Food 
Substances. 1935, J. Nutrition $ 
CC7. 

One sample each of fresh and canned 
grapefruit juice was assayed for vita- 
min C by the 2,G-dichlorophenolindo- 
phenol titration. The canned and fresh 
juice contained 0.41 mg. per ml. and 
0.2GG mg. per ml. of ascorbic acid, re- 
spectively, with calculated minimum 
protective doses of 1.2 ml. and 1.9 ml. 
These data indicate that both canned 
and fresh grapefruit juice are excellent 
sources of vitamin C. 

Fellers, Carl R. and Isham, Paul D. 
Vitamin C in Canned Citrus Pro- 
ducts. 1932, J. Home. Econ., 21, 
S2B. 

One gram per day (6 days a week) 
of canned orange juice gave full pro- 
tection against scurvy over a 90-day 
test period; hence it must be ranked as 
one of tlie best food sources of vitamin 
C. 

Since canned orange slices gave pro- 
tection at slightly more than the 1 
gram feeding level, this product must 
also be considered ns an excellent vita- 
min C carrier. 

The fruit used in this experiment had 
undergone from 6 to 9 months storage. 

Daggs, Ray G. and Eaton, A. G. 

Vitamin C. Content of Canned To- 
mato Juice. 1931, Ind. Eng. Chcm., 
2B, 292. 

The destruction of vitamin C which 
may occur during the canning process 
is slight indeed when one considers the 
case with which this vitamin is oxi- 
dized. ' 

Four milliliters of the commercial 
product or of the fresh juice from 
which it was made gave complete pro- 
tection, while 3 ml. of the canned or 
the fresh juice, resulted in the develop- 
ment of mild symptoms of scurvy in 
guinea pigs. 

MacLeod, Grace and Booher, Lela. 
The Antiscorbutic Content of Some 
Preserved Foods. 1930 , J. Home 
Econ., 22, 5SS. 

Only the pulp of the canned pimiento 
was tested, the juice being drained off 
as is usually the practice in the house- 
hold use of this product. 

The protective ’level for canned pi- 
miento pulp was found to be 2 grams, 
the same as that obtained for fresh 
grapefruit. This indicates ’a potency 
of 227 Sherman units per pound. Can- 
ned pimiento, therefore, ranks as one 
of the richest antiscorbutic foods. 




a 


» > EXERCISE «« 

Exercise is one of the important factors in sake suitable diet and exercise, it is impera- 

the treatment of constipation. Of equal im- five that a daily bowel movement be main- 

portance are suitable diet and a regular tained. Petrolagar assists in establishing a 

habit time for bowel movement. Unfortu- normal bowel movement as it mixes intimate- 

nately, under the present mode of living, ly with the feces to form a soft easily passed 

such strict regimen is difficult to enforce. stool. By the use of Petrolagar habit time 

While your patient may be inclined to for- may be readily established and maintained. 

PETROLAGAR LABORATORIES, Inc., Chicago, 111. 


Petrolagar is a mechanical emulsion of pure liquid petrolatum (65% by volume) and agar-agar. Accepted by 
the Council on Pharmacy and Chemistry ol the American Medical Association lor the treatment o! constipation. 
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MAKE THIS 
TEST IN YOUR 
OFFICE 



Human Requirements for Vitamins— Report of the 
Committee on Nutritional Problems. 19Si-mSYtnr 
Book, Am. Pub. Health Assoc., 25, C9. 

Clinical evidence concerning the minimum vitamin re- 
quirements of the -human is rather meager. In the past 
there has been a multiplicity of units used in expressing 
vitamin units in food products. The adoption of Inter- 
national units for vitamins A, B, C and D will help to 
simplify this in the future. The values given for vitamin 
requirements are those that prevent the appearance of 
clinical evidences of deficiency, but do not allow for a 
liberal allowance which may be desirable or even necessary 
for protection against deficiencies that have less well de- 
fined symptoms. 

Vitainm A 

One Sherman unit of vitamin A is equivalent to 1.4 In- 
ternational units. The minimum vitamin A requirement 
of an infant is probably close to 1500 International units 
per day. This amount is supplied by 750 ml. of human 
milk of the highest potency. Larger children and adults 
probably require increased amounts of vitamin A, but the 
exact quantities can only be postulated. 

Vitamin B 

In this country the occurrence of severe vitamin B de- 
ficiency, or beriberi, is extremely rare. The minimum daily 
requirement of vitamin B gradually increases from ap- 
proximately 50 International units for infants to 200 for 
adults. 


See ALL-BRAN absorb 
water (ike a sponge 


Herf.‘s a test you can make in a few minutes. It 
shows that Kellogg's All-Bran acts, in the intes- 
tinal tract, much like a water-softened sponge. 

Just fill a glass four-fifths full of All-BkaN. 
Pour water up to the brim of the glass. Soak 
fifteen minutes, and drain off the water. Feel the 
water-softened mass. It's as soft as a wet sponge. 

Laboratory tests* show that Kellogg's All- 
Bran absorbs at least twice its weight in water. 
Within the body, this softened “bulk ’ gently 
exercises and cleanses the system. 

In addition to generous “bulk,” All-Bran sup- 
plies vitamin B, needed for intestinal activity. 
All-Bran also furnishes iron for the blood. This 
natural laxative food is more satisfactory than the 
continued use of pills and drugs. 

All-Bran may be enjoyed as a cereal or cooked 
into recipes. Sold by all grocers. Made and guar- 
anteed by Kellogg in Battle Creek. 


•Tfili made by Samuel P. Sadtler & Son , Inc. 
Analytical Chcmiitt , Philadelphia. Pa. 


Serve 

ALL-BRAN 

regularly for regularity 



Vitamin C 

The minimum amount of vitamin C required to protect 
an infant from scurvy is probably 100 International units 
per day. For adults the minimum protective dose is about 
300 International units, equivalent to 15 milligrams of 
active ascorbic acid. 

Vitamin D 

The requirement of the infant has been fairly -well es- 
tablished for vitamin I), as long as cod liver oil is used as 
the source of the vitamin. The minimum daily dose that 
will protect an infant from rickets is 250 Steenbock or 700 
International units. The need for this vitamin is greatest 
during the first two years, after which it is greatly di- 
minished. Various sources of vitamin D such as cod liver 
oil, irradiated ergosterol, and irradiated cholesterol do not 
possess the same relative values for the cure or prevention 
of rickets in rats and children. 

Pellagra Preventing Factor 

Methods used for the evaluation of vitamin G have not 
been a satisfactory' measure of the pellagra preventive 
value of a food. There are probably several growth pro- 
moting factors present in vitamin G containing foods. 
Thirty grams of dried yeast daily, supplies the smallest 
amount of the factor or factors required for the preven- 
tion of pellagra. 

Vitamin E 

There is no conclusive evidence that vitamin E is re- 
quired by the human. If this vitamin is essential it is 
probably adequately supplied in the diet. 

Parsons, Helen and Stine, Lois. 

Yellow Sweet Corn Has More Vitamin A Than If hitc 

Corn. 1032, Agr. Exp. Sta., Vniv. Wise., Bull. i-U 

pp. 120. 

The vitamin A content of commercially canned whole 
grain corn of two varieties was determined by biological 
assay method using albino rats as the experimental 
animal. 

Packs of Golden Bantam representing the highly pig- 
mented yellow varieties, and White Crosby representing 
white varieties, were found to have widely different 
vitamin A values. The yellow corn proved to be a rich 




Convalescence from influenza, pneumonia and other illnesses associated with winter 
is a slow process, frequently requiring as much care as the acute attack. The dietary 
management is particularly difficult. Appetite and digestion are handicapped, yet the 
demand for nourishing food isincrcased. A dietwhich has proved beneficial at this time 
is one which supplies maximum caloric value in a palatable and easily digested form. 

A Valuable Food in Convalescent Diets 


Ovaltine is a food supplement which 
fulfills all the requirements of such a 
dietary regimen. It was originated, spe- 
cifically, as a convalescent food. It is 
a highly nourishing and well balanced 
food. Ovaltine itself is easily digested 
and rapidly utilized, but in addition it 
increases the digestibility of the milk 
in which the beverage is made. It also 
contributes to the digestion of starches. 

Copr. The Wander Company. 1037 


It is palatable and helps to restore the 
appetite. Furthermore, Ovaltine taken 
at bedtime is a valuable aid in securing 
sound, restful sleep. 

Recommend the use of Ovaltine at 
meals, between meals, and at bedtime 
during the convalescent period. It can 
beprescribedwithconfidence. Itsmerit 
is attested by over 40 years of contin- 
uous use in 57 different countries. 
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K ONS YL 


The Mucilagenous'Forming Part 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVANTAQES 

1 Safe 

2 Effective 

3 Non-Habit Forming 

4 Easily Taken 

5 Priced for People of Limited 
Means Who Have To "Take 
Something" Every Day. 

A Teaspoonful Makes A Tumblerful Of "Jelly" 


Burton, Parsons & Co. 

(Established i88j) 
Washington, D. C. 


BILE SALTS 

Fairchild 

The sodium glycocholate and tauro- 
cholate, the sails of conjugated colic 
adds in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, 'A oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 


source or vitamin A while the white corn was almost ,1c. 
...void of the vitamin. 

It is concluded that the average serving of this yellow 
sweet corn (3 ounces) contains tahout the same amount of 
vitamin A furnished by an or'dinarv serving of butte, 
(1/3 to 1/4 ounce). r 

Ascuam, Leah. 

The Vitamin A Content of Pimento Pepper. loss 
Georgia Exp. Sta., Bull. No. 177. 

Well ripened Perfection pimento peppers were canned 
in a commercial cannery. The vitamin A content of the 
product was determined by the Sherman method of assay, 
using rats as the experimental animal. 

Fresh pepper was fed on a comparable basis with the 
dry and canned product. No demonstrable loss of vitamin 
A potency occurred during canning. Thirty mg. of the 
ennned product (moisture content 93.4%) was found to 
be equivalent in vitamin A activity to 2 mg. of the dried 
product, the growth response on each dosage indicating 
Hint more than one Sherman unit of vitamin A was 
present. 

Canned pimento pepper, therefore, is one of the richest 
known sources of vitamin A, containing 4G International 
units per gm. (G9G units on dry matter basis). 

Steenbock, H. and Schrader, Inez M. 

Fat Soluble Vitamins. XXXII. The Distribution of 
Vitamin A in Tomato and the Stability of Added 
Vitamin D. 1031, J. Nutrition, i, 257. 

Commercially ennned tomato juice fed in daily doses of 
0.25 ml. cured ophthalmia, and 0.5 ml. doses both cured 
ophthnlmia and restored approximately normal growth in 
young rats depleted of vitamin A. These data demonstrate 
that ennned whole tomato juice is a good source of vitamin 
A. 

Tomato juice containing the pulp is 32'times as rich in 
vitamin A ns filtered tomato juice (tomato serum).' 

Crist, John W. anp Dye, Marie. 

The Association of Fifnmiii A with Greenness in 
Plant Tissue. II. The Vitamin A Content of Aspara- 
gus. 1029, J. Biol. Chem., SI, 525. 

Properly prepared test animals, when given 0.1 gram of 
canned green asparagus per day in addition to the vitamin 
A deficient diet, promptly recovered from the symptoms of 
vitamin A deficiency and grew at the rate of 32 grams in 
8 weeks. A parallel test made with 0.2 gram of canned 
bleached asparagus resulted in rapid decline and death of 
the animals after the second week. 

Thus, canned green asparagus is shown to be an excel- 
lent source of vitamin A while the bleached product is 
poor in this factor. 

Frape, G. S. and Treichler, Ray. 

Losses of Vitamin A in Drying Fresh Paw Carrots 
and Sweet Potatoes and Canned Spinach. 1033, J- 
Agr. Pcs., 1,7, 530. 

Canned spinach from which the liquid had been drained 
was found to contain 140 Sherman units of vitamin A per 
gram. This material contained only 14.7 per cent dry 
matter, hence, is a very potent source of vitamin A, con- 
taining 952 Sherman units per gram of solids. 

Dried vegetables were reported to be inferior to raw 
fresh, or canned vegetables as vitamin A carriers. Upon 
drying: canned spinach, raw fresh carrots, and sweet 
potatoes lost G5, 80 and 29 per cent respectively of their 
vitamin A potency. 




KAO-MUCIN with 
ALLANTOIN 



The most advanced therapy in 
Peptic and Duodenal Ulcers 

The soothing and corrective principles of Kao-Mucin, C. P. Co., 
(concentrated okra) are skillfully combined with the healing and 
cell proliferating qualities of Allantoin (the famous development 
from maggot therapy). 

The extensive work on Allantoin of Dr. William Robinson of the 
U. S. Dept, of Agriculture, Washington, D. C., substantiating 
and confirming the original research of C. J. Macalister of Eng- 
land has been so widely covered in medical literature that the 
healing virtues of Allantoin need no further comment. Clinical 
cases by the thousands conclusively prove the value of Allantoin 
as a healing agent. 

Kao-Mucin, C. P. Co., an outgrowth of the mucin idea, was intro- 
duced in 1935. Within two years more than a quarter million 
prescriptions were dispensed, and today the product is exten- 
sively employed in clinics, hospitals and in private medical 
practice. 

WHAT IT DOES: 


Supplied in packages 
of 100 tablets. 
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Kao-Mucin in the presence of dilute hydrochloric acid is reduced 
to a thick mucilaginous substance very rich in mucin content. 
The viscosity of this mixture together with the Colloidal Kaolin 
and Colloidal Aluminum Hydroxide forms a 
gel or coating which spreads itself over the 
stomach mucosa and duodenum. The sooth- 
ing and protective effect upon the mucous 
membrane results in prompt relief from pain 
and other symptoms associated with gastric 
and duodenal ulcers. 

In addition to the mechanical protective 
action, the powerful cell proliferant, Allan- 
toin, is brought into direct contact with the 
ulcerated area. The viscosity of the mixture 
insures a constant supply of Allantoin and 
promotes the growth of new mucous tissue 
over the irritated and congested surfaces of 
gastric and duodenal ulcerations, in colitis, 
dysentery and in inflammation of the gastro- 
intestinal tract. 


Suppb ed 


in P aC 


■kaB eS 


~y/te COLUMBUS PkcthmaccJl Cct. 


COLUMBUS. OHIO. 


a. J. i) n. t-sr 

The Columbus Pharmaeal Co., Columbus, O. 
Please send samples of □ KAO-MUCIN with 
ALLANTOIN □ HYCOLA. 

Name 

Address 

CKy State 
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Cook County Graduate School 
of Medicine 

In affiliation with COOK COUNTY HOSPITAL 

Announces 

Twenty Hour Course in 
Gastroscopy 

By Professor Rudolf Schindler 

The course will consist of practical work 
in the use of the flexible gastroscope designed 
by Dr. Schindler, formerly of Munich, Ger- 
many. Gastroscopic examinations will be made 
daily, and during the second week gastro- 
scopies will be carried out by each student. 
The clinical, x-ray and gastroscopic findings 
will be compared. 

The course will occupy two hours daily from 
Monday to Friday for two weeks. Courses are 
offered on May 10-22, Julv 5-17 and August 
2-14. 

Minimum attendance 2 — Maximum attend- 
ance 4. 

For further information address the 

Cook County Graduate School 
of Medicine 

427 South Honore Street, Chicago, Illinois 


DR. RUDOLF SCHINDLER: A BIOGRAPHICAI 
SKETCH 


R UDOLF Schindler was born in Berlin, Mav 10 
1888 (parents: I. Schindler and M. Schindler’ 
nee Simon). He attended the “K. Wilhelmsgymnn- 



RLfDOLF SCHINDLER, M.D. 

sium” in Berlin (a High School, with emphasis on 
classical education, Latin and Greek), where he gradu- 
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The First NEW Practice. Meakins "Practice ot Medicine” is 
the first book on practice that lias added anything new and 
different to the books already in this field since Osier’s hook 
was published forty-four years ago. Opinions like this — 
Meakins is a different practice — have come to us almost 
daily from teachers and others whose opinions can he relied 
upon. Other typical comments are: 

Arranged Different — Meakins starts at the head and goes 
downward just as you would examine a patient. 

Based Upon Physiologic Function — Health depends upon the 
physiologic function of bodily organs. Disease is the disturb- 
ance of this function. Meakins is the first text-book on 
practice to feature this. 

Profusely Illustrated. Books In every department of medicine ore usually 
Illustrated because the pictorial approach In tcnchlnG Is usually the most 
effective. The exception to this rule arc hooks on practice. Consult your 
oivn library and prove this. Meakins' practice Is different Meakins* book 
Is profusely Illustrated — “Or, black and white Illustrations™ :tr, full pages In 
colors. Nothlnc like this elsewhere In texts on practice. 
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Formerly Frofessor, Therapeutics and Clinical Medicine, University of 
Edinburgh. 
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ir-Vess . . . The association of buffered alkali bases with 

effervescence safeguards against the digestive derange- 
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colds, influenza, acute muscular rheumatism, neuralgia, etc. 
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Auihorifiej agree that chole. 
rttics, whefher faife jafrt or 
bile ocidj, are nof cfco/a- 
gogue* (fhey do not stimulate 
gotl bladder eyocuotion).* The 
effective and proven cholcr- 
goguei are fall and fatty 
acids.*' 


CHOLAGOGUE 



containing both a laity acid (oleic acid) and bile salts, 
is a true eboiagogue and choleretic. 

Furthermore ...it was definitely proven that the addition 
of oleic acid to bile salts (Exicol) increases bile secre- 
tion from the liver 100 to 200%.“* 

EXICOL fulfills the nec- 
essary requirements'for 
the adequate manage- 
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More and more physicians are 
finding in TESTAGAR a valu- 
able aid wherever BULK is 
indicated in gastro-intestinal 
disturbances. 

TESTAGAR is non-irritating 
and meets all requirements in 
the treatment of functional 
chronic constipation, where a 
bulky lubricating substance is 
indicated. 
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the husks of Plantago Loefl- 
ingii Linn combined with the 
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ated in 1905. He studied medicine in Freiburg-Baden 
and in Berlin from 1905 to 1910. He was an Interne 
m the orphan asylum with Prof. Dr. Finkelstein in 
Berlin; in the surgical department of the Diakonis- 
senhaus in Freiburg, Baden; and in the general 
Municipal Hospital of Worms. He obtained his M D 
Diploma and license in Berlin, March, 1912. After 
having been a country physician and ship surgeon 
for a few months he served in the German Army 
for one year. Then he got the position of Assistant 
in Pathology at the Municipal Hospital Munich- 
Schwabing with Prof. Dr. S. Oberndorfer (Oct., 1913 
to August, 1914). This activity was interrupted by 
the outbreak of the great war. He joined the army 
August 3, 1914. At first he was with an Ambulance, 
then reported voluntarily for the service in the 
trenches. For a long time he remained as a phy- 
sician with the 12th Bavarian Infantry Regiment, 
especially at the Somme and Arras; then for 6 months 
he was pathologist to the Gth German army. After 
the war he became an assistant at the Sfe’dicai De- 
partment of the Hospital Munich-Schwabing ' (2000 
beds) with Prof. Dr. Otto Neubauer. For some time 
he was especially interested in psychogenic internal 
diseases ; the result were publications on the diagnosis 
and treatment of psychoneuroses of the intestinal 
tract and a hook on "Nervous System and Spontaneous 
Hemorrhages.” Because of the many unexplained 
cases of gastric distress which were seen daily in his 
department he began thinking of the possibility of 
gastroscopy. After some training in esophagoscopy 
he constructed his first rigid gastroseope in 1922; in 
1923 he published the “Textbook and Atlas of Gastro- 
scopy” which remained the standard work for 13 
years. It contained 118 colored pictures of almost 
all anatomical changes of the gastric mucosa. In the 
same year a paper on gastric tumors observed by 
gastroscopy appeared in the Archives of Internal 
Medicine, Chicago, translated by his friend, the late 
Dr. Will Rogers of Indianapolis. From this time on 
he was continually teaching physicians of ali countries 
of the world the art of gastroscopy. He recognized 
that the rigid tube method was too dangerous to be 
introduced in the general practice. He tried to con- 
tact G. Wolf, manufacturer of endoscopic instruments 
in Berlin. He was able to understand Dr. Schindler's 
suggestions and to build numerous models which never 
were published until finally in 1932 they succeeded in 
the construction of the flexible Wolf-Schindler gastro- 
scope. In the meantime Dr. Schindler had opened a 
gastro-enterologic practice in Munich (1924). He has 
published 50 papers on psychoneuroses, the effect of 
certain drugs on the gastro-intestinal tract, on X-ray 
relief examination , gastropbotograph.v, and especially 
on gastroscopy. In 1934 the University of Chicago 
offered him a position as a Visiting Professor of Medi- 
cine and in 1936 he was appointed Associate Clinical 
Professor of Medicine at the University of Chicago, 
Attending Gastroscopist at Michael Reese Hospital, 
and Consulting.Gastroscopist at Cook County Hospital. 

Dr. Schindler married Gabriele Schindler, nee Wink- 
ler; two of his four children died in Germany; two (a 
boy of 14, a girl of 6 years) are living with him in 
Chicago. Mrs. Schindler has helped a great deal in 
the development of gastroscopy, since she assisted him 
in each of over 3000 examinations. He does not like 
to perform a gastroscopy without her assistance. In 
the United States he has carried out and recorded over 
1050 gastroscopies. Already he has many excellent 
pupils all over the country. 
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especially ULCER cases— PABLUM 

F ? an !l diet p , re ® cribcd for gastric ulcer, colitis, and similar gastro-intestinal disorrf Pre 

c' n S , a Relent diet. An analysis made by Troutt of ulcer diets used by 6 leading hospitals in 
ferent sections of the country showed them to be “well below the Sherman standard of 15 P milH<^£» 
m iron and low in the water-soluble vitamins. 1 “Vitamin B would appear to be represented ntiJS 1 
ance level in most cases,” writes Troutt, “but the possible relation of vitamin B to gastro-intestinal fnnc! 
ion and appetite should make one pause before accepting' a low standard.” 
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danger of gastro-intestinal irritation. Its 
fiber content is only 0.9%. Yet Pablum con- 
tains 37 times more iron than farina and is 
an excellent source ( -i — I — f-) of vitamins B 
and G, in which farina is deficient. Supply- 
ing 8% mgms. iron per ounce, Pablum is 8 
times richer than spinach in iron. 


Rich in Vitamin B 

The high vitamin B content of Pablum as- 
sumes new importance in light of recent 
laboratory studies showing that avitaminosis 
B predisposes to certain gastro-intestinal 
disorders. Apropos of this, Cowgill says, 
“Gastric ulcer is another disorder which 
can conceivably he related to vitamin B de- 
ficiency. Insofar as the treatment of this' 
condition usually involves a marked restric- 
tion of diet the occurrence of at least a 
moderate shortage of this vitamin is by no 
means unlikely.” 1 
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varied ways— la muffins, mush, puddings, Junket, etc. Further. Pablum Is so thoroughly cooked that Its cereal-starch has 
been shown to ho more quickly digested thnn that ot farina, oatmeal, comment or whole wheat cooked tour hours In a 
double boiler (studies vitro by Ross and BurrilP). In addition to the nbove advantages, Pablum Is the only base-tom- 
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Carcinoma at the Cardia, a Roentgenological Discussion 

iht 

WIM.1AM H. STEWART, M,n.« 

Nl'W YOHK. YOUK 


D R. Urban Maes of St- w Orleans, in a recent article 
in the Anna).'* of Surgery has referred to the 
"Tragedy of fJastrir Carcinoma.’’ Tin's title m> aptly 
e-\psviscs what we see daily in any Intro hospital that 
I have been moved to Use it in this discussion of carci- 
noma at the cardia. 

It is possible to cure carcinoma of the stomach only 
if it is discovered early, before dissemination has 
occurred. There are at !en-*t a doren reasons why 
carcinoma of the stomach, especially when it involves 
the fundus and cardia is not rocoj.-ntr.ed early. Prob- 
ably the most important one is that the family phy- 
sician has no! Ix-come sufficiently cancer conscious, lie 
has a tendency toward optimism and too often pre- 
scribes some simple remedy and permits the patient to 
V’O without, adequate study, especially if he is in a 
busy cilice or clinic. Such a patient forty-five years 
old or over may consult you complaining of weakness, 
perhaps with some slight indigestion, tie nine come 
into your affine and merely say "doctor, I feel s<> tired." 
or “I am not aide to play golf ns 1 used to.” Such 
symptoms- an- not alarming yet they may he the only 
hint that one is denliw? with a ya-tric carcinoma, for 
it is true that at this time the early diagnosis cun lw 
made hut only hy ns-ntgenegraphie examination. Do 
not wait until your patient ha« dysphoria, I"--' of 
weight ami appetite, regurgitation nf munis, vomit- 
ing of Met'd and urn min. for the- e symptom* indicate- 
that it is now too late for anythin',- except the most 
radical sorcery and the peril of a Id eh mortality. 

A s'-cond important reason and tin- most tragic. of 
ail is that carcinoma of the stomach, unbss it involves 
th" inh-t or the outlet, or is well advanced, give* few 
symptoms except this one of weakness mi nt toned 
above. You will fully realize this when you observe 
the- roentgen t tilde s () f the cases wldeh illustrate tin- 
article. You will note at once that the vast majoritv 
show well-advanced lesions practically inoperable, and 
yet thf-'e patients are typical of the stage of tin- dis- 
ease that we meet daily. 

What if more tragic than the following experience: 

A Jcdy on a gnjf rmjr.-r- playing a fidl eighteen hides, 
while In-r husband is team's! up with you in a four.-omr; 
that tame eve nine t'he calls on you complaining of n slight 
indigestion. Her hurlmnd, n doctor, has sent her with the 
remark: “fSn over to Dr, Stewart and let him look you 
over, he may Is- aide to tell you what, if anythinj;. is 
wrong." When I placed her behind the fluorc.rcopie screen 
after the harium meal I taw a lame inoperable carcinoma 
of the stomach. 

It has l»-on raid that a prominent roentgenologist in the 
Wwt came hack from Europe fcidltiit rather tired after at- 
tending a meeting of the International Radiological Society 
heji! in Stockholm. He complained of a few gastric symp- 
toms hut apparently nothing serious. Someone suggested 
that he have a eerier of X-rny films made. This was done 
and when they were placed before him on the illuminating 

I/-, ,»« Hill !•-,« Vert, N, Y, 

IVltruftry 27 , lv.“ r ». 


box he raw his own stomach involved hy an inoperable 
carcinoma. Again 1 ray that is tragedy. 

You may well ask, What are we to do about it ? 
There is one thing that can be done and that is to 
advocate a routine X-ray examination in all patients 
of forty-five years or over who do not seem to be up to 
par and to repeat this examination periodically. Every 
one can appreciate at once the possibility of picking 
up a carcinoma of the stomach in its early stage by 
this method. Why is it not done more often? There 
nre tnanv reasons: 

First, tin- physician is reluctant to send the patient 
to the roentgenologist because lie does not wish to give 
tin 1 patient the impression that he is an alarmist. 
Many patients, when referred for X-ray examination 
come reluctantly believing that all this fuss is unneces- 
sary. that the doctor is too scientific and is putting 
him to useless expense. when all he needs is a simple 
Ionic. This question of expense is a serious one and 
often is the reason why so many patients fail to 
have a roentgenographic examination even when it is 
recommended by the family physician. Unfortunately, 
it is a general impression that the roentgenologist 
overcharges for his work. 1 have heard this complaint 
many times during my career. My answer has always 
been that no reliable X-ray specialist will refuse to 
examine any case referred to him. If asked to do so, 
1st* will gladly adjust his fee to the means of the 
patient. 

Second, many surgeons and internists believe they 
can detect early carcinoma at the cardia on the fluoro- 
scopic screen. Their experience, however, usually is 
limited and their negative diagnosis as a rule cannot 
he relied upon, for it is generally conceded that many 
of the finer shadows are not detected lluoroscopically 
and that we must rely upon the films for the detection 
of an early le.-ion. Fortunately, the better men realize 
the limitations of fluoroscopy so that when they have 
a questionable case they usually refer the patient to a 
competent roentgenologist for a check-up. 

Tin- third difficulty is the -inexperience and unre- 
liability of many medical men posing as specialists in 
roentgenology. Many of them who have opened up 
elaborate Olliers with the latest equipment and demand 
high fees are nevertheless not, competent to make a 
negative diagnosis, especially in malignancy of the 
stomach. Some of these so-called roentgenologists are 
nothing more than "picture makers’’ and do not de- 
serve the confidence of the medical profession. Lenders 
in the specialty have long recognized these conditions 
and have now established the American Board of Radi- 
ology which is making every effort, to control this evil. 
All men who desire to be rated as specialists in radi- 
ology are required to pass an examination before this 
hoard. It is not easy, but it is fair. The time will 
soon come when all hospitals will require n certificate 
from this board before a staff appointment will he 

M9 
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Fig. 1. E. B., female, 47 years. Three month history 
of indigestion, belching, heartburn, occasional vomiting. 
Beginning dysphagia and weight loss. X-ray Findings: 
Carcinoma of the fundus — process involves the cardia. 


the patient continues to swallow he is rotated until a nosi 
tion is reached which best reveals the lesion if one is 
present. By means of a switchover arrangement from 
fluoroscopy to radiography, we immediately snap a film 
which will include the abnormal shadows. If satisfactory 
visualization is not obtained by use of the Zooiak and 
barium mixture, or if we are looking for varicosities or 
change in the rugal markings in the lower third of the 
esophagus we use a thick paste consisting of mucilage of 
acacia and barium. We have practically discarded the use 
of capsules except as an aid in locating non-opaque foreign 
bodies. They are apt to stop at any point in their down- 
ward trip without necessarily being arrested by a real 
organic obstruction. Any slight spasm or lack of lubrica- 
tion will obstruct them and sometimes it is remarkable 
how long they will remain in one locality without being 
held by any pathologic condition. 

Many extensive lesions have been found which cause 
little or no symptoms of dysphagia. For this reason 
the cardiac orifice and lower esophagus are watched 
with special care for any perceptible infiltration or 
contraction of the lumen. 

The roentgenographic examination of the stomach 
requires a technic as exacting as any surgical pro- 
cedure. A certain standardization is essential so that 
a lesion may not be overlooked but there must also be 
some necessary variation of technic whenever the 
pathological involvement is thereby better demon- 
strated. Careful preparation of the patient is essen- 
tial and most important of all is that the stomach be 
as empty as possible when the examination is con- 
ducted. 


made. In this manner it is believed that the incom- 
petent will gradually become eliminated. 

There is an additional reason why the early diag- 
nosis of carcinoma of the stomach is not made, namely, 
the slow insidiousness of the disease. It is this which 
often prevents the patient from consulting his phy- 
sician at an early date. It has been said that investi- 
gation at the Mayo Clinic showed that even among 
doctors the average delay between the onset of the 
symptoms and the seeking of medical advice was four- 
teen months. The only way to overcome such a con- 
dition is to continue educational propaganda among 
the members of our profession and the general public. 

What, then, is the correct technic to use in the X-ray 
examination of the esophago-gastric junction? 

At the start it is well to appreciate that only in rare 
instances is the malignancy limited to the cardia. As 
a rule it is either a carcinoma of the esophagus spread- 
ing downward or more commonly a lesion in the 
fundus of the stomach spreading upward. We stress 
this point because there are a number of cases on 
record in which the upper part of the stomach was not 
included in the X-ray examination. As a consequence 
a lesion at the cardia was missed. If the esophagus is 
carefully examined in every case this is not likely' to 
happen. Although this paper deals primarily with 
the fundus and cardiac portion of the stomach it is 
worth while to describe how we first examine the 
esophagus. 

METHOD FOR ESOPHAGUS 

The patient is requested to swallow a small amount of 
a mixture of Zooiak and barium of creamy consistency'. 
During the act of swallowing he is observed in the right 
anterior oblique position under the fluoroscopic screen. As 




Fig. 2. N. S., male, 52 years. TVircc month history of 
pain, nausea and weakness with increasing dysphagia. A 
mass was present in the left upper quadrant. A-rop 
Findings: Extensive carcinoma of the fundus and at tie 
cardia. 


Stewart — Carcinoma at the Caudia 
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Fir. 3. J. S., male, 67 years. Burning in epigastrium 
for nine months. Pain and dysphagia for three months. 
Palpable mass in left epigastrium. X-ray Findings: Neo- 
plastic involvement of cardia with dilatation of the esopha- 
gus. Autopsy showed a primary carcinoma of the splenic 
flexure with secondary involvement of the cardia. 

METHOD FOR STOMACH 

The examination of the stomach, and especially of the 
cardiac portion, begins as soon as the first barium enters 
the stomach. The patient is not permitted to take more 
than one swallow until certain observations are made. 
This barium should reach the mid portion of the stomach 
almost immediately, outlining the rugae and collecting in 
a pool in the lower stomach, leaving the cardiac end out- 
lined by the gas bubble. By palpation the entire stomach 
is outlined under the screen so that the pliability of the 
gastric wall can be tested and some idea obtained regard- 
ing possible lesions of the anterior or posterior wall. The 
upper stomach is examined with special care for any ab- 
normality in the appearance of the rugae. Tender points 
on palpation are localized, and masses and areas of resist- 
ance are looked for. Extrinsic masses or adhesions are 
sometimes more easily recognized when the stomach is only 
partially filled. 

Special study of the gastric mucosa is carried out at 
this time. The pattern of the gastric mucosa is more diffi- 
cult to outline than that of the colon due to the fact that 
complete contraction of the stomach is never present. 
When the colon evacuates, barium traces are left which 
are sufficient to outline the contracted lumen of the bowel 
and the appearance is rather constant and characteristic. 
The empty stomach is a relaxed bag and the fundus 
has the largest lumen of all. In addition, some slight 
amount of gas and watery gastric secretion are present 
which obscure the detail of the mucosal folds. Direct 
palpation is difficult because of the costal arch. The best 
results in the study of the gastric mucosa are obtained 
with only a small quantity of barium and films have 
the best detail when made with short exposures. Such 
films should be routinely made as part of every gastric 
examination. The relief pattern of the gastric rugae 


in the fundus conforms to a fairly regular standard, 
any marked variation or deviation from which requires 
careful investigation. The rugae form parallel folds 
producing a striped appearance, alternating with ribbons 
or strands of barium filling the valleys between the rugae, 
the entire pattern exhibiting regularity and uniformity. 
When organic disease is present there is marked irregu- 
larity and an abnormal or bizarre pattern may be re- 
vealed. Actual loss or absence of relief markings may 
be demonstrated, the parallel folds being replaced by 
irregular criss-crossing or radial striation, this deformity 
being constant. In order to diagnose early carcinoma of 
the posterior wall of the cardia it is necessary to obtain 
this visualization of the gastric rugae. 

It is essential to demonstrate a normal pattern as 
well as normal filling of the distended stomach before 
a case can be reported as negative for cancerous in- 
volvement. Re-examination often is necessary and 
should be done more frequently if there is the least 
suspicion of any abnormality. There is no better 
method to avoid mistakes than repeating an exami- 
nation regarding which there is any lingering doubt. 

When a patient swallows a fluid barium meal it 
passes down through the esophagus at a rapid rate as 
far as the lower third where there is momentary hesi- 
tation before it enters the upper end of the stomach. 
A column of barium three or four inches high collects, 
and unless more is swallowed, it disappears into the 
stomach in a few seconds. The lower esophagus pre- 
sents a constant, characteristic swaying motion as 
well as an additional wave motion of peristalsis. The 
cardiac sphincter regulates the passage of the barium 
into the stomach, the discharge proceding in a charac- 
teristic spurting fashion. If conditions are unusu- 



Fig. 4. D. K., male, 53 years. Epigastric pain for 
eight months. Thought to be angina. No dysphagia. 
X-ray Findings: Extensive malignant involvement at the 
cardia. 
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Fig. 5. A. B., male, 70 years. Nausea, vomiting, anor- 
exia and weight loss for six months. Palpable mass in 
left upper quadrant. No dysphagia. X-ray Findings: 
Extensive carcinomatous involvement of the eardia with- 
out obstruction to the esophagus. 

ally favorable, rugae may be visible in the lower 
esophagus. The length of the cardiac sphincter should 
be noted as well as the general outline of the esophago- 
gastric junction. 

In studying the roentgen signs indicating involve- 
ment of the eardia we must first discuss those which 
indicate the early lesion, and then enumerate the find- 
ings in the more advanced cases. For reasons which 
we have already stated, few cases have been picked up 
at what we call an early stage. These have shown a 
slight delay in the passage of the barium through the 
eardia, with lack of normal spurt, the stream slowing 
down and giving a general impression of stiffness and 
induration. This varies from a mild degree to distinct 
canalization. The most reliable observation is a change 
in the rugal markings as already described. Another 
finding sometimes seen is a budding projection on the 
lesser curvature at or near the eardia ; this is rare but 
actually represents a cancerous crater outlined by the 
barium. Often there is a slight roughening and blur- 
ring along the lesser curvature as we approach the 
eardia. It is very significant. 

The more advanced X-ray signs may be enumerated 
as follows: 

1. Dilatation of the lower esophagus with ab- 
normal retention of barium in its lower portion. 2. 
Opaque material passing through the esophageal 
orifice in a continuous stream. 3. Stiffness and nar- 
rowing of the esophagus or unchanging canalization 
through a tumor. 4. Frozen mass, the infiltration pre- 
venting the normal movements of the lower esophagus. 


o. Tumor visible m gas bubble with deformity of 
magenblase. G. Distorted ruga! pattern with mass 
visible after distention of stomach by the full meal- 
contracted gastric lumen. 7. Forking of barium stream 
ns it passes over the tumor. 8. Gastric hypermotilitv 
9. Esophageal antiperistalsis. 10. Increase' in the 
space between the fundus and the diaphragm. 11 
Roughening or projections seen on the lesser curva- 
ture near the eardia. ...- 

Let us consider each of these signs individually. 

1. The lower esophagus may be dilated to twice or 
three times the normal size of the lumen but this dila- 
tation is never as great as with cardiospasm. Even 
slight increase in the size of the lumen is of conse- 
quence and deserves study to ascertain the cause. 
There often is retention of barium. If the patient 
finds that certain solid foods, such as toast, are especi- 
ally difficult to swallow, this material if obtainable, is 
used to test the swallowing ability, being followed by 
barium solution to demonstrate the obstruction. 

2. Normally the esophagus discharges its contents 
in a peculiar, characteristic spurt-like manner. When 
the sphincter is infiltrated by malignant disease the 
fluid empties in a continuous stream. There is no pre- 
liminary hesitation of the barium in the lower esopha- 
gus but immediate and continuous emptying. 

3. The sphincter is lengthened and a narrow canal 
is seen passing through the tumor mass. The channel 
as a rule is irregular and has jagged margins. 

4. The mass of infiltration causes fixation of the 
esophagus so that the characteristic swaying and per- 
istaltic movement of the wall is absent. 

5. The gas bubble in the stomach is normally a 
hemispherical black shadow above the fluid level. When 



Fig. 6. G. S., male, 52 years. Vague gastric symptoms, 
loss of weight and weakness. No dysphagia. Anemi • 
X-ray Findings: An extensive malignant growth at tne 
eardia. 
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Fir. 7. F. M., male, -17 years. For Inst six months has 
had a peculiar heavy sensation in lower end of esophagus, 
Increased by excitement or worry. Most often appeared 
enrly in morning. No difficulty in swallowing except when 
eating an apple. Some weakness and loss of weight. 
X-nt’i Findings: Extensive malignnnt growth at the 
cardia involving at least four inches of the esophagus. 

the patient is standing erect n mass may often be dis- 
tinguished causing an irregular mottled density en- 
croaching upon the inner angle of the mngenblase. 

0. After a swallow of a barium meal the mucosal 
pattern of the gastric rugae in the cardiac portion of 
the stomach may be seen to be altered. The normal 
regularity is lost and instead a bizarre, distorted, 
jumbled appearance may be demonstrated. When the 
stomach is completely filled by a full meal, the lumen 
in the cardiac portion is narrowed and contracted. 

7. As barium trickles into the stomach the stream 
often forks over the mass in the cardiac portion. 

8. Malignant involvement of the cardiac portion 
of the stomach is accompanied by hypermotility of the 
meal so that the stomach empties quickly; the meal 
pours out through the pylorus at a much accelerated 
rate. 

9. Antiperistalsis in the lower esophagus. As many 
as two or three waves are simultaneously visible, de- 
pending upon the degree of obstruction. 

10. Many positive cases show an unusually wide 
space between the top of the fundus and the left dia- 
phragm. It is due to infiltration of the stomach wall 
and lack of free movement of the left diaphragm. 

n. Roughening and irregularity along the lesser 
curvature in the region of the cardia may be noted. 
In addition there may be single or multiple projections 
in the same locality. 

The clinical history and X-ray findings are of 
more importance in the diagnosis of gastric lesions 


than in many other fields of clinical investigation. A 
hasty roentgenographic examination without adequate 
knowledge of the clinical possibilities will result in a 
large percentage of failures. Knowledge of a physical 
finding or certain clinical information may be the 
reason for the extra effort that leads to a successful 
“confirmation.” 

Because this paper deals only with the diagnosis of 
carcinoma of the cardiac portion of the stomach care- 
ful consideration must be given to the differential 
diagnosis. 

DIFFERENTIAL DIAGNOSIS 

1. Cardiospasm: Spasm in any part of the intes- 
tinal tract is one of the most disturbing factors en- 
countered and one of the most difficult to differentiate. 
Repeated examinations are often helpful in determin- 
ing the permanency of the defective filling. The de- 
formity of spasm may persist throughout several ex- 
aminations and this is especially true of cardiospasm. 
To induce spasm, an irritant such as pepper may be 
given with the opaque material. The filling defect of 
cardiospasm occurs in the esophagus usually above the 
diaphragm and is typically cone-shaped or funnel-like 
with smooth margins. The dilatation may be extreme 
and even slight involvement shows greater dilatation 
than accompanies carcinoma. Fluid levels may be 
visible and splashing can he demonstrated. The clinical 
history and duration of the complaints usually covers 
a period of years. With carcinoma a mass is demon- 
strated producing a filling defect with ragged borders. 
The margins of the canal are rough, while the dilata- 
tion is slight. The barium passes through the canal 
in a continuous trickling stream. The history of dys- 
phagia usually is shorter. 

2. Diverticulum of the lower esophagus is rare. 
When demonstrated the shadow is disclosed beyond 
the lumen and it lacks any of the signs enumerated 
indicative of cancer. 

8. Varix causes notching of the edge of the lower 
esophageal outline and masses of varices sometimes 
produce characteristic filling defects of the lumen with 
enlargement and deformity of the mucosal folds. Occa- 
sionally slight dilatation is seen. 

•1. Lesions producing external pressure. Rarely 
metastatic disease may form masses in close relation 
to the cardiac sphincter and cause dysphagia and other 
complaints which simulate intrinsic disease. Roent- 
genographically the differentiation is usually simple. 
The esophagus is displaced and while there may be 
some moderate obstruction the characteristics of 
malignant involvement are missing. 

5. Ilcmin of the diaphragm. A part of the eardiac 
portion of the stomach may be invaginated into the 
thorax through an enlarged esophageal hiatus. This 
may produce dysphagia, although most of these 
patients have few if any symptoms and the lesion is 
usually an incidental finding. The hernia is best 
demonstrated when the patient strains while holding 
the breath during the time that the barium meal is in 
the stomach. 

G. Ulcer of the cardiac portion of the stomach. 
Benign ulcer may be encountered high up on the lesser 
curvature or even in the lower esophagus, and occa- 
sionally in a gastric hernia. The mucal folds show 
radial striation. The larger the crater, the more likely 
is malignancy to be present, especially so if the crater 



154 


American Journal of Digestive Diseases and Nutrition 


does not promptly and permanently disappear after 
medical treatment. 

Pneumoperitoneum is occasionally of value in the 
differential diagnosis. If there is not too much ob- 
struction the sausage skin method may assist in ob- 
taining detail sufficient to z'ecognize malignancy. 

Adhesive bands may cause deformities difficult to 
differentiate from cancer. As a rule, they produce a 
smooth constriction and have a much longer history 
than is typical of cancer. The roentgen indications of 
cancer are usually absent. Weight loss is negligible. 

One could hardly close this discussion without a 
word on the value of the esophagoscopic and gastro- 
scopic examinations. Such instrumentation is not 
relished by the patients and few doctors have the 
ability to persuade a patient to submit to such pro- 
cedure when symptoms are few and trivial. The 
danger of hemorrhage and rupture of the esophagus 
must be considered. When justifiable symptoms ap- 
pear, these examinations are of great value, especi- 
ally if supported by the roentgen findings. At this 


time, however, as already stated, it is too late for per 
manent surgical relief. 

In this small series of twenty cases of carcinoma at 
the cardia, the duration of symptoms varied from six 
weeks to one year. Loss of weight and weakness was 
mentioned as a principal complaint in fifteen cases 
Dysphagia was next most common, being noted in 
twelve. Seven cases with well, marked involvement of 
the cardia had no dysphagia. Pain was referred to 
the pathological site in thirteen. - Vomiting was noted 
in only seven and bloody vomitus in four. 

We trust that we have not created the impression 
that we are infallible in the early roentgen diagnosis 
of carcinoma at the cardia. Even with the greatest 
possible skill certain early lesions of the cardia may 
be undiscovered. However, this fact should stimulate 
our efforts and encourage us to greater patience and 
persistence. Only in this way will an increased per- 
centage of these patients have their disease discovered 
at a stage when radical surgery may offer a hope of 
cure. 
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I 

I N the rather voluminous literature which arose 
around the "vagusstoff” of Loewi (1) and the 
enzyme, choline-esterase (2), little has been reported 
regarding the factors which maintain and which 
might vary, the level of this enzyme in the blood. 

These facts are well known : There are broad varia- 
tions in the choline esterase level of the bloods of dif- 
ferent species (3, 4) . There are narrower, but definite, 
differences between individuals of the same species 
(4). There are differences in the choline esterase 
level of the blood of the same individual at different 
times (4, 5), independent of any known cause. There 
is no regular diurnal variation in the choline esterase 
level of the blood. There is no relationship to age, sex, 
or weight. It is not affected by excitement, menstrua- 
tion, pregnancy, diet, exercise (5) or fasting (16). 

The earlier workers have reported no relationship 
of the choline-esterase level of the blood to disease 
processes. However, from the work of Vahlquist (5) 
and perhaps from that of Brickner (6) there does ap- 
pear to be a relationship, significant or otherwise, be- 
tween the choline esterase level of the plasma and 
certain pathological conditions. Vahlquist (5) showed 
a definite low choline esterase level in long standing 
active tuberculosis and in other diseases producing 
cachexia. He also reported that patients with gastric 
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ulcers and bronchial asthma have choline esterase 
levels somewhat lower than normal. However, he feels 
that in the latter cases (“vagotonics”) the low ester- 
ase values bear no casual relationship to the condi- 
tions, since the values are not as definitely lowered as 
in tuberculosis. Brickner (G) has shown that in cases 
of active multiple sclerosis the plasma esterase is 
markedly decreased, that the value is highest at the 
beginning of periods of inactivity, that it then de- 
creases during periods of inactivity, but never to the 
low level of the active cases. However, we cannot 
definitely attribute the low esterase level found by 
Brickner to a decrease in the choline-esterase since 
there is a difference of opinion as to the specificity of 
the choline-ester splitting enzyme. Stedman claims to 
have purified choline-esterase from plasma so that it 
has no effect on methyl butyrate (17). Shaw (7), 
believes that there are at least two esterases present 
in blood plasma, both capable of splitting simple esters 
(methyl and ethyl butyrate, tributyrin and acetyl- 
choline), but only one of which is inhibited by eserine. 
He states that the purified enzyme of Stedman is not, 
in fact, choline-esterase since it is not inhibited by 
eserine. Vahlquist (5) believes that there is only one 
non-specific esterase in blood plasma capable of split- 
ting choline esters as well as other simple esters. In 
making his titrations, Brickner used methyl butyrate 
as the substrate. Unfortunately, however, he did not 
carry on parallel titrations using acetylcholine as sub- 
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strate nor did he study the efTeet of eserine upon this 
esterase. 

Thus far, therefore, the above mentioned conditions 
are the only ones in which some change in the choline- 
esterase level of the blood has been postulated. In 
quite a number of other acute and chronic diseases, in- 
cluding neoplasms, no correlation has been found. 

Several attempts have been reported to alter the 
choline-esterase level of the blood in experimental 
animals and man. R. Tsuji (8) found that subcutane- 
ous injections of adrenaline, painful skin stimuli, 
“stimulation of the adrenals,” faradic stimulation of 
the vagus, injection of choline intravenously, all caused 
a decrease in the acetylcholine splitting property of 
the rabbit's serum. However, samples taken at similar 
intervals when the rabbit had not been interfered with 
showed a similar fall of its choline ester splitting 
properties. Obviously, the author could not draw any 
conclusions from these findings. 

Govaerts, Cambier and Van Dooren (9) found that 
in the dog and in man injection of acetylcholine does 
not change the concentration of blood esterase, and 
Ingvnrsson confirmed this in the dog (10). 

Our interest in this problem has its origin in some 
earlier work (11, 12, 13) in which it was shown that 
small doses of acetylcholine, comparable in amount 


Fig. 3 

with that liberated in the stomach by vagal stimula- 
tion, caused a marked contraction in the vessels of the 
stomach. It was indicated then that overproduction 
or continuous production of acetylcholine might have 
a causal relationship to peptic ulcer in that prolonged 
vascular spasm in the more susceptible areas of the 
stomach — the distal part of the lesser curvature and 
the duodenal cap which contain end arteries — might 
lead to anoxemia and digestion. 

It was our opinion that if the factors which main- 
tain the choline-esterase level of the blood could be de- 
termined and then experimentally altered much might 
be learned of the role of this blood esterase in main- 
taining the equilibrium of the autonomic nervous 
system and perhaps in the genesis of peptic ulcer. 

Opinions as to the importance of the choline-ester- 
ase of the blood are now much at odds. Oppenlieimer 
(14) supposed it to be a cellular waste product. Tsuji 
(8) believed it to be an extremely important mechan- 
ism in maintaining the balance of the vegetative pro- 
cesses. Vahlquist (5) questions its role in the finer 
regulations of the vegetative functions, but feels that 
it serves as a protective mechanism against an ac- 
cumulation of acetylcholine in the blood. Brickner 
(C) states that the high esterase level in the blood of 
patients with multiple sclerosis during remissions, 
may be associated with repair of the myelin sheaths. 
Stedman (4) states that “the concentration of this 
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enzyme in the blood must be regarded as one of the 
factors which control the activity of the heart. . . 

With the purpose of observing their effect upon the 
choline-esterase level of the- blood, the following ex- 
periments were carried out. 

METHODS 

The usual methods for acetylcholine assay are four in 
number. (1) By comparing the degree of shortening pro- 
duced by a given concentration of acetylcholine when act- 
ing on muscle such as the eserinized back muscle of the 
leech or the frog rectus to that produced by a known con- 
centration of acetylcholine. (2) By its effect on the per- 
fused frog’s heart. (3) By the extent of the evanescent 
drop in systemic blood pressure produced by intravenous 
injections of acetylcholine. This drop is proportional 
within narrow limits to the amount of acetylcholine in- 
jected. (4) By chemical methods: (a) Titration of the 
acetic acid produced in the hydrolysis of acetylcholine, 
(b) Gasometrie determination of the amount of CO, re- 
leased from carbonates (such as carbonate-Ringer solu- 
tion) by the acetic acid liberated in the hydrolysis of 
acetylcholine. 

For our purpose the third method was most suitable, 
since we required a method by means of which rapid and 
frequent assays could be carried out. By this method 
rather small differences in esterase level could be detected, 
as will be described later. 

Two dogs were used for each experiment designated as 
subject and test dog. The experiments described below 
were carried out on the subject dog from which bloods 
were drawn before, during and after the procedures 
named. The enzymatic activity of these bloods were de- 
termined using the test dog. This test represents a modi- 
fication of the one used by Govaerts, Cambier and Van 
Dooren (9). 

PROCEDURE 

A. Constant Injections of Acetylcholine (4 experiments 
performed). The effect of constant injection of acetyl- 
choline on the esterase level of the blood was studied. The 
rationale of this procedure finds justification in the fact 
that administration of substrate often alters the elabora- 
tion of the corresponding enzyme in the organism (19). 

Constant injection of acetylcholine into the femoral vein 
of the subject dog anesthetized with nembutal or ether was 
carried out by means of a modified Woodyat pump. Carotid 
blood pressure was recorded in the usual manner. Blood 
was drawn from the femoral artery, before, during and 
after constant injection of 375 to 600 mg. of acetylcholine 
over a period of about six hours. Liquoid* (0.15 mg. per 
c.c. blood) was added to prevent clotting. 

The principle upon which the essay of choline-esterase 
was based is that intravenous injection of acetylcholine 
produces an evanescent drop of blood pressure proportional 
within certain narrow limits, to the amounts of acetyl- 
choline injected, so that differences can' be elicited in re- 


sponse to rather small variations in the amount of acetvl 
choline injected. • 

For the assay of the esterase in our blood samples the 
test dog was anesthetized, one of its carotids was prepared 
for blood pressure recording, and one of its femoral veins 
was cannulated and connected' by means of rubber tubing 
to a container from which measured quantities of saline 
could be released into the vein. Acetylcholine solution (10 
gammas per c.c.) was prepared.' The sensitivity of the 
test dog was determined by noting .the difference in fall of 
blood pressure to graded doses of, acetylcholine which were 
injected into the rubber tubing connected to the femoral 
vein and then washed into the vein by releasing 2-4 c.c. of 
saline from the container. It was generally found that 
variations of about 0.15 gamma can be differentiated in 
this manner within a range from 0.25 gamma to 2.0 
gamma. The sensitivity of the dog was repeatedly tested 
during the experiment. 

From 0.02 to 0.06 c.c. of the blood to be tested was 
pipetted into a watch glass, 1 c.c. of acetylcholine solution 
(10 gammas per c.c.) was added, and the two substances 
were well mixed for 15 seconds. The mixture was then 
drawn up into a tuberculin syringe, the needle of the 
syringe was introduced through the rubber tubing into the 
cannula of the femoral vein, 0.1 c.c. of the mixture was 
injected into the cannula and washed into the vein at the 
end of the first minute and every other minute thereafter 
for from 9 to 11 minutes. The first injection resulted in 
an evanescent drop in blood pressure almost equal to that 
produced by the injection of 1 gamma of acetylcholine 
alone, since in that .short time the choline-esterase in the 
btood-acetylcholino mixture had not hydrolized much of 
the acetylcholine in the syringe. The drop in blood pres- 
sure became less with each succeeding injection due to the 
progressive destruction of acetylcholine by the blood with 
which it was mixed. 

The blood drawn before an experimental procedure was 
tested first. An amount of this blood was used which 
would bring about complete destruction of the 1 c.c. of 
acetylcholine (10 gammas per c.c.) as shown by an 
absence of blood pressure response to further injection, 
within 9-11 minutes. The same amount of the bloods drawn 
during and after a given procedure was then tested 
against a like amount of acetylcholine. Where destruction 
followed a similar course, the enzymic concentration was 
held to be the same. 

The sensitivity of this method is borne out by the fol- 
lowing experiment, repeated many times in the course of 
our work. 0.05 c.c. of blood was added to 1 c.c. of acetyl- 
choline solution (10 gammas). 0.1 c.c. of the mixture was 
injected at the end of 1 minute and every other minute 
thereafter. Complete destruction of acetylcholine was ap- 
parent at 7 minutes. 0.06 c.c. of blood produced complete 
destruction of the acetylcholine solution used at. 5 minutes 
while each injection of this mixture produced a smaller 
drop in blood pressure than corresponding injections where 
0.05 c.c. of blood was used. Likewise, definite differences 
were elicited when .045. c.c., .04 c.c., .035 c.c., and .03 c.c. 
of blood were used. ’(See Figs. 1, 2, '3 and 4). 

Results: ' There is no difference in the rate at which 
bloods drawn before, during, and after constant injection 
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of 375 to 600 mg. of acetylcholine produced hydrolysis of 
acetylcholine; this confirms previous work (9, 10). 

B. Comparison of Bloods Drawn from Veins Leaving 
Various Organs (2 experiments). A few c.c.’s of blood 
were drawn within a few minutes from each of the fol- 
lowing vessels: the femoral artery; femoral vein; renal 
vein; adrenal vein; vena cava; portal vein; splenic vein; 
and jugular vein of the test dog. These bloods were tested 
for their acetylcholine splitting power in the same manner 
as in the preceding experiment. This was done in order 
to determine whether any one organ might be the main 
source of choline-esterase. We realize, however, that small 
and possibly continuous production of esterase in one or 
even all organs (see Oppenheimer’s theory of esterase 
being a waste product of cells) might not be detectable by 
our method. 

Results; No difference was found in the rates at which 
these various bloods split acetylcholine. 

C. Vagal Stimulation (2 experiments). Bloods were 
drawn from the above mentioned vessels before and after 
vigorous and prolonged faradic stimulation of the peri- 
pheral ends of the cut vagi in the neck.* These were tested 
in the usual way for their acetylcholine splitting power. 
The purpose of this experiment was to test the possible 
influence of vagus activity on the esterase concentration in 
the blood. (See Figs. 5 and G). 

Results: No difference was encountered in any of the 
bloods tested. 

D. Cannulation of Pancreatic Duct (2 experiments). 

As will be described below we found that pancreatic 

juice destroyed acetylcholine at fifteen times the rate of 
the blood. It was felt that should a secretion so rich in 
choline-esterase be diverted from the gut where it may be 
reabsorbed, a progressive decrease in the choline-esterase 
level of the blood might be the result; or that total ex- 
tirpation of the pancreas as in the following experiment 
might result in a marked change in the blood esterase 
level. For this reason the following procedure was carried 
out. The pancreatic duct of a dog was cannulated and the 
pancreatic juice was collected. Fifteen c.c. of a secretin 
preparation was injected intravenously to stimulate flow 
of pancreatic juice. Blood samples were drawn from the 
femoral artery before and after collection of about 20 c.c. 
of pancreatic juice. These blood samples were tested 
against acetylcholine in the usual manner. 

Results: No difference was found in the ability of these 
bloods to split acetylcholine. 

E. Extirpation of the Pancreas (1 experiment). 

Blood was drawn from a dog completely depancreatized 

one month previously and tested in the usual manner. 

^Harvard ihductorium, 7 cm. coil distance, for 2 periods of 15 minutes 
each. 


Result: There was no difference in the ability of this 
blood to destroy acetylcholine. Compared with that of 
normal dogs this blood was not lacking in choline esterase. 

F. Reticulo-Endothelial Blockade ” (1 experiment). 

A dog weighing 22 lbs. received intravenously in four 
days 500 c.c. of an 8% suspension of Higgins' India Ink 
in an attempt to block its reticulo-endothelial system. The 
spleen was removed, after which a sample of blood was 
drawn from the femoral artery. Then 100 c.c. of a 6% 
suspension of India Ink was injected into the femoral vein 
and constant injection of acetylcholine was begun. After 
280 mg. of acetylcholine had been injected, a second sample 
of blood was drawn. These bloods were tested in the usual 
manner. The purpose of this experiment was to detect a 
possible influence of the reticulo-endothelial system on 
formation or destruction of esterase. 

Results: No difference in the acetylcholine splitting 
power of these bloods were noted. Compared with the 
records of other dogs, there was no deficiency of esterase 
in the ’'‘blockaded” dog. 

G. Dcvisccration (3 experiments). 

The gut of the subject dog, from the abdominal esopha- 
gus to the lower rectum was removed, as was the spleen 
and pancreas. The hepatic artery and portal vein were 
ligated close to the liver. A sample of blood was drawn 
from the femoral artery after which constant injection of 
acetylcholine was begun. Over a period of about 3 hours 
from 430 to 500 mg. of acetylcholine was injected. 
Samples of blood were drawn during and after constant 
injection and these were tested for their acetylcholine 
splitting properties in the usual manner. This experiment 
was performed in order to eliminate possible effect of the 
liver, stomach and intestines on the formation or destruc- 
tion of esterase. 

Results: There was no difference in the acetylcholine 
splitting powers of these bloods. 

II 

In the course of our work we took the opportunity to 
test some as yet untested substances for their esterase 
content. 

Tsuji (8) found esterase present in lymph. Piattner 
and Hintner (15) have reported the presence of esterase 
in the aqueous humour, while finding it absent in saliva, 
milk and urine. Vahlquist (5), Shaw (7), and Stedman 
(17), however, have been unable to corroberate these 
authors’ findings of esterase in spinal fluid, using a moi-e 
delicate test. 

We have collected fresh pancreatic juice from dogs by 
cannulating the main pancreatic duct and have found 
that it is capable of destroying acetylcholine at about 
fifteen times the rate of blood. This action is entirely 
inhibited in the presence of 1:10,000 solution of eserine. 
(See Figs. 7 and 8). 



Fig. 8 
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Blood free fluid from a congenital cerebellar cyst pro- 
duced a rapid destruction of acetylcholine. 

The urines of two nephritic patients, containing large 
amounts of albumin and globulin, were incapable of split- 
ting acetylcholine. One might have expected that a kidney 
which is permeable to plasma proteins might also excrete 
esterase. 

Blood-free ascites fluid produced a rapid destruction of 
acetylcholine. 

Blood-free pus collected from the chest of a patient 
with empyema, was centrifuged and washed with saline. 
The precipitate was suspended in a small quantity of 
saline and tested for its acetylcholine splitting ability. It 
was entirely ineffective in hydrolysing acetylcholine over 
a period of one hour. The supernatant portion of the 
centrifuged pus, however, was able to split acetylcholine 
rapidly. A smear of the precipitate showed it to be made 
up almost entirely of polymorphonuclear leucocytes. Mat- 
thes (18) considers the activity of the choline-esterase of 
the blood to be “compatible with the action of an enzyme 
largely concentrated on the surface of the corpuscles,” 
because the enzymatic activity of the cells is greater than 
that of the serum and also because, as Plattner and Hint- 
ner (15) have shown, swelling of cells increases their 
enzymatic action. Engelhart and Loewi (2) found that 
red cells and platelets were able to destroy acetylcholine. 
In the light of these findings it is interesting that pus 
cells apparently do not possess the choline-ester splitting 
property while the liquid portion of the pus with its 
cellular debris possesses this property to a marked extent. 
In spite of the high choline-esterase content of the pus, 
the enzyme did not become adsorbed to the cell surfaces. 


SUMMARY AND CONCLUSIONS 

1. Constant injection of acetylcholine, infinite];- 
greater in quantity than that elaborated physiologi- 
cally, produces no marked change in the esterase level 
of the blood, during approximately six hours of ob- 
servation. 

2. Extirpation of the spleen, pancreas, gut, liver 
and blocking of the reticulo-endothelial system re- 
sulted in no decrease in the esterase level of the blood 
during the period of observation. 

3. Vigorous vagal stimulation had no effect on the 
esterase level of the blood. 

4. Venous blood from various organs showed no 
differences, as tested by our method, in esterase con- 
tent. 

5. In the light of the above experiments it is not 
surprising that the esterase level shows only small 
variations in most normal and pathological conditions. 
It is felt that the esterase level of the blood is a rather 
immobile, unresponsive bulwark against an excess of 
acetylcholine in the blood. 

6. Pancreatic juice has approximately fifteen 
times the acetylcholine splitting power of the blood. 
This ability is totally inhibited in the presence of 
eserine. 

7. Ascitic fluid, fluid from a cerebellar cyst and 
the fluid portion of pus destroy acetylcholine. 

8. Nephritic urine containing albumin and globu- 
lin, does not possess this ability, nor do washed pus 
cells. 
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Treatment of Pylorospasm with Digitalis: Report of Five Cases 

By 

EDWARD HOLLANDER, M.D * 

NEW YORK, NEW YORK 


T HERE is a striking similarity in the innervation 
of the heart and the stomach. We have evidence 
that there is a node on the lesser curvature near the 
cardia which acts as a gastric pacemaker analagous 
to the sinoauricular node in the heart. Impulses travel 
by a conductive system along the lesser curvature of 
the stomach similar to the auriculoventricular bundle 
of the heart (1). 

Spastic motor disturbances in peptic ulcer may be 
due to abnormal impulses travelling along the con- 
ductive sy'stem of the stomach. Because of the known 
action of digitalis in depressing the impulses in the 
conductive fibres of the heart, the author (2) sug- 
gested the use of digitalis in the treatment of peptic 

*Gastro-enteroIoc»st, Manhattan State Hospital. 
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ulcer, with the expectation, that if digitalis would 
have a similar action on the conductive system of the 
stomach, spastic phenomena wou (d be relieved. 

The present paper is a report of five cases of marked 
pylorospasm with six hour residue that were relieved 
. by digitalis therapy. These cases presented a similar 
clinical picture and were treated in a uniform man- 
ner, so they will be' discussed as a group. When first 
seen, these patients complained of constant midepi- 
gastric pressure or burning pains from two to eight 
weeks in duration. They had been under treatment 
with alkalies without relief. None of the patients 
vomited spontaneously but several of them found that 
forced vomiting was the only means of obtaining 
temporary relief. All complained of loss of appetite 
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and had limited their diet to liquids and dairy foods. 
When the cases were first examined by means of the 
Roentgen-ray the stomach was atonic and ptosed ; per- 
istalsis was absent or very weak and. very little barium 
passed through the pylorus. At six hours the gastric 
residue was approximately one-half to two-thirds of 
the original gastric content. It was not possible to 
determine at that time whether the obstruction at the 
pylorus was organic or functional, although the lack 
of irregularity at the antrum favored the diagnosis of 
functional spasm. 

Digitalis was administered by the rapid method of 
Eggleston, calculating two minums of the tincture to 
the pound of body weight. Only three-quarters of the 
calculated dose was given, for Gold and DeGrafE (3) 
showed that the therapeutic effects of digitalis in the 
heart was obtained by doses short of producing toxic 
effects. The dose was divided into three equal parts at 
8 a.m., 2 p.m. and 8 p.m. A maintenance dose of digi- 
talis was prescribed for the following day : four drams 
of . the tincture to four ounces of Elixir Aromaticum. 
A teaspoon diluted in one-quarter glass of water was 
taken after meals, three times a day. No change in 
the diet was made and no treatment other than the 
administration of digitalis was given. The patients 
were observed every day to detect any toxic effects 
from the digitalis but none developed. They reported 
moderate relief from symptoms after the first day and 


complete relief after the second or third day of the 
digitalis therapy. Because of the marked gastric re- 
tention originally present with consequent delay in the 
absorption of the digitalis, the Roentgen-ray exami- 
nation was not repeated until the patients reported 
complete relief from symptoms. In three cases the 
barium meal was repeated at the end of the second day 
and in the other two cases at the end of the third day 
from the start of the treatment. The examination 
then showed a marked increase in the tone of the 
stomach causing an elevation in the position of the 
greater curvature. The peristaltic waves were active, 
increased both in their rate and depth and the pyloric 
sphincter was functioning. At the end of six hours 
the stomach was completely empty. An irregular duo- 
denal cap was present in the five cases. 

CONCLUSION 

Five cases of pylorospasm with six hour residue 
were treated by oral digitalization. 

Complete relief of the pylorospasm, both in sub- 
jective and in Roentgen-ray findings was obtained in 
two to three days. 
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The Influence of Large Doses of Vitamin D Administered Systemically 
and Locally on the Healing of Ulcers* 

By 

MAX BERG, M.D. 

CHICAGO, ILLINOIS 


S INCE it has been shown that large doses of vitamin 
D stimulate the metabolic rates in experimental 
animals (1), that it may stimulate the metabolic rates 
in children (2), and that an increase in the oxygen 
consumption occurs in the isolated muscle (3), we de- 
cided to study the influence of large doses of vitamin 
D in the form of viosterol administered both systemi- 
cally and locally on the growth of granulation tissue. 
Tammann (4) , working with rabbits administered 
simultaneously large doses of vitamin D by mouth and 
topically. He found that the uncovered skin ulcers in 
the vitamin D treated animals healed more slowly than 
similar controls, with degenerative changes occurring 
in the marginal region of the wounds giving them a 
bad appearance. Microscopically, many of the vessels 
were occluded due to a medial degeneration. 

METHOD 

On the backs of rabbits, circular ulcers were cut through 
the skin to the underlying fascia. The ulcers were cut 1 
cm., 2 cm. and 5 cm. in diameter respectively in 3 groups, 
the 5 cm. group corresponding to those of Tammann. Ail 
of the ulcers were protected with a covering which was 
not in contact with the ulcer. Of the first group of animals 

*From the Department of Pathology and Bacteriology, College of Medi- 
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with the 5 cm. ulcers, nine were fed viosterol, f 10,000 
units per kilo, nine were untreated, six had the ulcers 
covered with equal amounts of viosterol (1,000,000 units 
per gram), and six were covered with equal amounts of 
non-irradiated ergosterolf in corn oil (2%) daily. Of the 
second group of rabbits with two ulcers 2 cm. in diameter, 
four had one of the ulcers covered with equal amounts of 
viosterol daily, and four had one of the ulcers covered with 
the non-irradiated ergosterol. Of the third group with 
ulcers 1 cm. in diameter six animals were given viosterol 
locally, six received the ergosterol in oil, and six were 
untreated. 

RESULTS 

Of the group of animals with the 5 cm. ulcers, those 
receiving viosterol by means of a stomach tube were 
healed in an average of 19 days with a range of varia- 
tion of from 18 to 20 days. Those receiving the vios- 
terol locally were healed in 17.6 days, with a range of 
17 to 19 days, the animals receiving the non-irradiated 
ergosterol locally were healed in an average of 18.5 
days, with a range of 17 to 20 days, while the group 
that was untreated was healed in 17 days, with a range 
of 15 to 19 days as shown in Table I. The ulcers of 
all of these animals were clean and the scabs firm. 

tThe viosterol, and crystalline inactive ergosterol were generously pro- 
vided through the courtesy of Mead Johnson & Co., Evansville, Ind. 
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Table I 

Rabbits with 5 cm. ulcers 



Viosterol 
by mouth 

Viosterol 

locally 

Oil 

locally 

Untreated 

Average No. days re- 
quired to heal. 

19 

17.6 

18.5 

17 


The results of the second group of rabbits with the 
two cm. ulcers may be seen in Table II. The maximum 
variation in the number of days required to heal the 
ulcers was two. 

The results of the third group with the ulcers 1 cm. 
in diameter may also be seen in Table II. 

Microscopic sections taken 48 hours after the ulcers 
were made revealed a superficial layer of fibrin and 
blood cells intermingled, and beneath this a marked 
leukocytic infiltration with fibroblasts and newly 
formed capillaries. There was no demonstrable dif- 


Thus, it may be seen, that in the group of animals 
that were fed viosterol by mouth the ulcers healed - t t 
about the same rate as the untreated ones, the average 
being two days slower (8%). The appearance of the 
ulcers both grossly and microscopically was similar to 
those untreated. No evidence of a stimulation of 
granulation tissue was observed, and the toxic effects 
previously described (4) were not found. The ap- 
plication of viosterol on the ulcers of various sizes re- 
vealed no significant differences in the rate of healing 
from those that were untreated. The animals re- 
ceiving the non-irradiated ergosterol showed a rate of 
healing that closely approximated that of the animals 
treated with viosterol and the untreated group. 

CONCLUSIONS 

1. Large doses of vitamin D in the form of vios- 
terol (1,000,00 units per gram) applied locally have no 
appreciable influence on the rate of healing and the 
character of ulcers in the rabbits. 


Table II 


| Animals receiving Viosterol on 

Animals receiving Non-irrad. oil j 


' one ulcer 

! 

on one ulcer j 


i 




Prelim. 

1 , I Viost. 

Untrcntcd 

Oil 

Untreated 

untreated 

Ave. No. days required Rabbits with 2 cm. ulcer, j 15 

14.6 

16 

1 « , 


to heal. J 



• 

11 

1 Rabbits with 1 cm. ulcer, j 10 

11.3 

11 

11 i 



ference in the sections of any of the animals of the 
different groups. Sections of the healed ulcers were 
made and they revealed a dense connective tissue with 
well developed arterioles. Here again no demonstrable 
difference in the healed ulcers of the different groups 
were observed. 

The animals were weighed before and after the ex- 
periment and they showed no loss in weight and did 
not appear dehydrated. Four of the animals died be- 
fore the experiment was completed and one died the 
day after. Three of the deaths were in the group that 
was fed viosterol, one was in the untreated group, and 
one was in the group treated with the non-irradiated 
oil. In all of the cases, the cause of death was a 
pneumonia. 


2. Large doses of vitamin D by mouth produce no 
change in the character of the healing ulcers in the 
animals. The rate of healing was approximately the 
same as that of the controls. 

3. Applications of non-irradiated ergosterol pro- 
duced no appreciable changes in the rate of healing of 
ulcers in the rabbit. 
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The Factor of Spasm in the Etiology of Jejunal]Ulcer* 


By 

G. B. FAULEY, M.D. 
and 

A. C. IVY, M.D. 

CHICAGO, ILLINOIS 


S TEINBERG and Starr (I) have presented experi- 
mental evidence which indicates that spasm of the 
jejunal musculature is an important factor in the eti- 
ology of jejunal ulcer. Their experiment consisted of 
draining the duodenal secretions (pancreatic juice and 
bile) into the terminal ileum and of anastomosing the 

~~ • * - ' Physiology and Pharmacology. Northwestern 

' ■■ hool. Chicago, III. 


jejunum to the stomach. The jejunum, however, was 
stripped of its longitudinal and muscular coats (except 
that near the mesenteric border) for a distance of 10 
cm. from the end-to-end gastrojejunal anastomosis 
(Fig. 1, A). They failed to observe the occurrence 
of ulcer in the stripped portion of the jejunum. In 
four of ten dogs so operated ulcers were present just 
distal to the point where the muscle had not been de- 
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nuded. This result, regardless of the fuel that their 
ten animals survived the operation from only 7 to 76 
days, was most interesting. We have slightly modified 
their operation and have extended their experiment to 
ascertain whether local muscular spasm in the jejunum 
is essential for the formation of jejunal ulcer. 

METHOD 

We performed the operation shown in Fig. 1, 15. 
which differs from the Steinberg-Stnrr operation only 
in that we performed an end-to-side anastomosis. The 
longitudinal and circular musculature stripped readily 
and we wore careful to remove the musculature sur- 
rounding three-fourths of the jejunum. leaving that 
adjacent to the mesentery intact. The stripping was 
done before the jejunum was incised longitudinally for 
the purpose of making the anastomosis. Further, our 
dogs were fed a special diet which we have shown 
previously (2) to maintain Mann-Williamson dogs in 
a better nutritional condition than the ordinary diet 
of meat, milk and bread. This diet consists essentially 
of cooked ground meat and cereal, milk, tomatoes 
and cod liver oil, corn syrup, raw ground liver and 
pancreas. This diet was fed twice daily in the amounts 
desired by each animal. 

RESULTS 

Control experiments: Twenty dogs were operated 
as shown in Fig. 1, B, except that the muscle was not 
denuded. They were fed the special diet. These dogs 
constituted the control group. 

Ten of the animals survived from 9 to 17 weeks, 
only three dying with ulcer. Nine of the remainder 
survived from 20 to 68 weeks all having ulcer. One 
survived 82 weeks and did not develop ulcer. The 
average survival time of the 12 animals having ulcer 
was 26.7 weeks. 

Experiments in which the jejunum was denuded, of 
its musculature except for that one-fourth (dong the. 
mpsentcrir border: Fifteen dogs were operated as 
shown in Fig. 1, B. They received the special diet. 


One of the fifteen developed a jejuno-duodenal anasto- 
mosis and survived for 76 weeks, and hence cannot be 
counted in this experimental series. Of the remaining 
14 animals, thirteen died with ulcer at 10, 18, 14, 15, 
26, 23, 36, 29, 78, 11, 34, 24, and 23 weeks. One animal 
which was anesthetized at 76 weeks did not have an 
ulcer. The. nicer without an exception was located in 
the position of the jejunum stripped of its muscula- 
ture or at the usual site., and not where we expected it 
to be located, on the basis of the observations of Stein- 
berg and Starr. The ulcers as a rule were large and 
very indurated. The base of the ulcer was usually not 
located at the site of the mesenteric border, and the 
ulcers perforated either on the anterior or posterior 
wall, although in some instances the adhesions were so 
marked as to render uncertain the exact location of 
the base of the ulcer in regard to the mesentery. The 
average survival time of the 13 animals having ulcer 
was 26 weeks. 

DISCUSSION 

It is reasonable to believe hypothetically that local 
muscular spasm might be an important predisposing 
factor for the development of ulcer. It is well known 
that spasm of the pyloric antrum may cause hemor- 
rhages into the mucosa which result in hemorrhagic 
erosions. We had hoped that by using our special diet, 
which delays the onset of perforation and lethal" 
hemorrhage, and by ruling out the factor of spasm by 
denuding the musculature, ns in the experiments of 
Steinberg and Starr, ulcers would not develop. This 
hope was not realized. Neither was the time of onset 
of perforation and lethal hemorrhage significantly 
effected, because the average survival time of the con- 
trol animals having ulcer was 2G.7 weeks and that of 
the animals with a “denuded” jejunum was 26 weeks. 

Our findings do not necessarily annul those of Stein- 
berg ami Starr, because we deliberately performed an 
end-to-side anastomosis and fed a diet which delays 
the onset of perforation and lethal hemorrhage. An 
end-to-side anastomosis would tend to reduce the 
factor of spasm because the jejunum is sectioned along 
the border opposite its mesentery, a point of obvious 
surgical import. A diet which retards the develop- 
ment of ulcer might give the local mechanisms in the 
jejunum time to compensate for and to reduce the 
factor of spasm. The animals of Steinberg and Starr 
lived a very short time as compared to the survival of 
our animals. Thus, local muscular spasm may be a 
factor which contributed to the more rapid develop- 
ment of an ulcer in its early stages. However, it is 
not an essential factor for the development of jejunal 
ulcer after gastrojejunostomy. 

CONCLUSION 

Local muscular spasm in the jejunum is not an 
essential factor for the development of jejunal ulcer 
after gastrojejunostomy. 
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Glucose Tolerance as a Diagnostic Aid in Jaundice 

III. Toxic Hepatitis* 

By 

HARRY G. JACOBI, M.D.f 

NEW YORK, NEW YORK 


T HE syndrome resulting from toxic changes in the 
liver has been variously described under such 
titles as Acute Catharrhal Jaundice, Toxic (Arsphena- 
mine, Cinchophen) Jaundice, Acute Infectious Jaun- 
dice and Acute Yellow Atrophy. Such titles place 
undue emphasis upon the outstanding symptom of 
jaundice, rather than upon the marked underlying 
pathological lesion. A more comprehensive apprecia- 
tion of this very important disease entity would be 
obtained by including all these cases under an appro- 
priate common title, such as Toxic Hepatitis. This 
heading would therefore include all the so-called non- 
obstructive or non-surgical cases of jaundice. 

Experimental observations on liver damage and re- 
pair constitute an important basis for comparison 
with corresponding clinical conditions and while not 
all these can be exactly duplicated in the experimental 
animal, the value of such observations nevertheless, 
cannot be overemphasized. There are three parts into 
which such experimental work may be divided. First: 
The accurate observation of the reaction in the liver, 
to the introduction of toxic substances. Second: The 
process of repair that follows this period of reaction. 
Third: Those factors which help or retard this re- 
parative process. 

From the clinical standpoint, there are two impor- 
tant facts which must be added to the above. First: 
The accurate means of detecting Toxic Hepatitis cases 
from other conditions associated with jaundice, and 
Second : The best method available to effectively treat 
the condition. 

PATHOLOGY 

Before describing the changes observed in the liver 
of experimental animals, following the administration 
of various toxins, it might be well to mention briefly 
some very" important structural features of the liver 
itself. As is well known, the capillaries that are 
formed, after the union of the portal and hepatic 
terminals, run in part directly to the efferent or cen- 
tral vein of the liver lobule or to that of the adjoining 
one. (Fig. 1). It has been demonstrated that the 
portal vein and hepatic artery may be ligated separ- 
ately without producing any serious effect, but if the 
smaller branches of the portal vein are occluded where 
the hepatic arterioles join them, the blood supply is 
cut off from the liver cells and they die. The bile 
capillaries are bounded on all sides by the liver cells 
forming the continuation of their lumen. The epithe- 
lium of these bile ducts is therefore of the same type 
as the liver cell but not so highly specialized. Further- 
more, it must be emphasized that the elements which 
make up the liver tissue are not all equally resistant 
to toxic agents. The more highly specialized liver 
cells for example, are killed first by the action of 

*-From the Medical Service of Dr. A. L. Garbat. 
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toxins, leaving the less delicate bile-duct epithelium 
intact and capable of growth. The connective tissue 
frame-work and blood vessels are even more resistant 
to such toxic irritants. 

The method commonly employed to produce diffuse 
injury of the hepatic parenchyma experimentally, with 
as little damage as possible to the other organs, has 
been by means of the administration of phosphorus 
and chloroform. The hepatic factor in such toxic 
processes seems quite outstanding and as Williamson 
and Mann (1) have emphasized, the liver is found to 
be the most seriously damaged organ both histolo- 
gically and physiologically. Mosiman and Whipple 
(2) in their work along these lines showed that phos- 
phorus attacks chiefly the cell protoplasm. Opie and 
Alford (2) found that the lesions produced by moder- 
ate phosphorus poisoning consist of fatty degenera- 
tive changes. In the early stages these lesions are 
confined to the centre of the lobules, while later they 
are most conspicuous near the portal spaces. In the 
severe types of poisoning with phosphorus, marked 
areas of coagulation necrosis are produced which have 
a tendency to involve the peripheral portion of the 
lobules. Whipple and Sperry (4) followed experi- 
mentally the lesions in various organs, caused by 
chloroform administration and gave an excellent his- 
tologic picture of the liver injury and repair. 

In the laboratory animal, typical chloroform necro- 
sis effects the centers of the liver lobules, and this 
damage can be definitely demonstrated six to ten hours 
after the administration of the drug. The dead areas 
usually appear hyaline and quite homogenous in from 
twenty-four to forty-eight hours. Wandering cells 
then make their appearance and aid the tissue fer- 



Schematic drawing showing the structure of the liver 
lobule. H.A., Hepatic Artery. P.V., Portal Vein. B.D., 
Bile Ducts. H.V., Hepatic Vein. R.C., Reticuloendothelial 
Cells. L.C., Liver Cells, lining bile ducts. 
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ments in removing the necrotic mass. In cases of re- 
covery, this process occurs between the second and 
fifth days. During this process of dissolution, the 
neighboring intact liver cells begin to proliferate. 
Numerous mitotic figures are observed with the ex- 
tension of cell strands into the stroma, which was re- 
cently filled with dead material. Even under the most 


will be usually completely repaired in from seven to 
nine days, in the laboratory animal surviving such 
damage. 

These above mentioned poisonous agents also impair 
the excretory power of the liver cells for removing bile 
from the blood, with the consequent increase in the 
concentration of the circulating bile pigments. This 
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favorable conditions, there is a period between the 
removal of the debris, and final repair, when a certain 
amount of unfilled stroma is to be seen surrounding 
the central vein. In an acute case of delayed chloro- 
form poisoning, if death occurs within two or three 
days, the liver will be enlarged and yellow and ninny 
of the cells will show distention with fat globules. If 
death occurs in about a week or so, the liver will be 
much shrunken in size owing to the absorption of the 
cells which previously showed fatty distention. In 
both of these cases the liver cells must have undergone 
death from the toxic effects to which they had been 
exposed. It has been estimated that a liver necrosis 
involving practically 50% of all the liver parenchyma 


increase in circulating bile pigments usually results 
from some inlrahepatic damage and functional de- 
rangement, whereby these bile pigments from the 
endothelial cells arc unable to enter the polygonal cells 
and instead pass directly into the hepatic vein, and 
thence into the general circulation, where they con- 
tinue to accumulate. A second mechanism that must 
be taken into consideration is the possibility of an 
excessive blood destruction occurring in the course of 
a toxic hepatitis. As a result of this, more bilirubin 
is formed in the reticulo-endothelial cells than can be 
absorbed by the liver cells. This excess- of bile pig- 
ments passes directly into the hepatic veins and ac- 
cumulates in the circulating blood. The degree of im- 
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Case 41847. Age 40. Sex, Male. Gall bladder visualized 
at icterus of 60. Sugar tolerance curve. 


pairment in this function of the liver can be definitely 
determined by means of the icterus index (5). 

HEPATIC GLYCOGEN AND BLOOD SUGAR 

The presence of glycogen and glucose in the liver 
cells, seems to increase their power of resistance to all 
toxic agents. This assumption has been definitely con- 
firmed by the work of Whipple and Sperry (4) and 
Davis (G). Graham (7) found that the resistance of 
pups to late chloroform poisoning is due to their in- 
creased hepatic glycogen. This resistance could be 
destroyed by starving the pups. On the other hand 
adult dogs were found to have a lessened susceptibility 
to poisons after a period of high carbohydrate feeding. 
Likewise Davis and Whipple (8) found that starved 
animals are very susceptible to liver injury from 
chloroform. Adequate sugar administration or the in- 
take of diets rich in carbohydrates for several days 
preceding the chloroform anesthesia, exerts a marked 
protective action against liver injury. They therefore 
suggested this as a method of treatment, in cases of 
toxic liver damage. 

In patients with hepatic disease, Althausen and 
Thoenes (9) noted that after receiving 20 units of 
insulin and 50 gm. of dextrose orally there was usually 
observed an initial rise in the blood sugar followed by 
an abrupt decline. In some cases, no initial rise was 
observed, but an uninterrupted diminution of the blood 
sugar level occurred. Both these type curves ended in 
marked hypoglycemia. In animals with experimentally 
induced liver damage, these investigators (10) found 
that the first functional deficiency of the liver to be 
observed following toxic injury, was a failure on the 
part of this organ to maintain the normal blood sugar 
level, and in the last stages of poisoning, blood sugar 
curves ending in hypoglycemia were rather typical, 
after the modified dextrose tolerance test. Unfortun- 
ately, however, no icterus index determinations were 
made in any of these animal experiments. Meulen- 
gracht (11) likewise reports that in cases of acute 
hepatitis, accompanied by various degrees of icterus, 
the fasting blood sugar value was found to be below 
the normal figure. In three cases of severe hepatitis 


terminating in death with features of acute yellow 
atrophy, he found very low fasting blood sugars the 
lowest being 33 mgm. per 100 c.c. 'of blood. 

In a previous communication (12) I reported a 
group of jaundice patients, showing their response to 
the administration of glucose by means of the ordi- 
nary sugar tolerance test. The toxic cases showed a 
fairly typical reaction whereby the blood sugar at the 
end of the two hour period always returned to normal 
levels, and showed very little increase in the blood 
sugar in spite of tremendous doses of glucose ad- 
ministered. This response was not obtained in cases 
of obstructive jaundice. 

BILE AND GLYCOGEN FORMATION IN 
THE LIVER 

Very little work has been done on the exact relation- 
ship existing between the glycogen formation and the 
bile formation function of the liver. Forsgren’s (13) 
observations may be mentioned in this connection as 
warranting further corroborative investigation. He 
concluded from his experimental work on rabbits, that 
an antagonism exists in the liver cells between bile 
formation and glycogen formation. These two pro- 
cesses appear unable under normal conditions, to 
simultaneously attain a maximum. He also found that 
within the periphery of the lobule, the liver cells are 
more often engaged in the formation of bile, while 
within the central zones they are more engaged in the 
formation of glycogen. Both these processes of bile 
and glycogen formation were found to proceed in defi- 
nite periodic cycles during the twenty-four hour 
period. Such observations are of extreme importance 
in their bearing on the behavior of glucose adminis- 
tered in the presence of jaundice. 

GALL BLADDER VISUALIZATION IN TOXIC 
JAUNDICE 

The use of tetraiodophenolphthalein as a means of 
testing the physiological capacity of the excretory 
function of the liver in the presence of jaundice has 
not been sufficiently stressed. We feel that this pro- 
cedure has not received the attention that it deserves 



Case 44210. Age 42. Sex, Female. Gall bladder visu- 
alized at icterus of 58. Sugar tolerance curve. 
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Case A, D. History No. .(4210. Ace 42 years. 

Date 1 61,35. Icterus Index 105. — . — . — Date 6 12 65. 
Icterus Index 42. .So car tolerance curves. 


as a diagnostic aid in jaundice. Considerable aloof- 
ness has been shown to the employment of call bladder 
visualization in the presence of jaundice. This atti- 
tude probably originated with the report of early 
studies on the intravenous method of administration 
of the dye when harmful toxic reactions were reported, 
duo to the impurities present when the dye was first 
introduced and also to the intravenous method of ad- 
ministration. In I960, Rudisill (14) reported the in- 
travenous use of the dye for pall bladder visualization 
in a series of eipht cases of infectious jaundice, with- 
out any harmful effects. In seven of these cases he 
was successful in obtaininp visualization. The exact 
depree of icterus in those cases is not given. Foley 
(15) reported a series of 29 cases of jaundice in whom 
pall bladder visualization by the oral method was per- 
formed. Of this entire group 16 were eases of toxic 
or non-obstructive jaundice and 16 were surgical or 
obstructive jaundice cases. In the obstructive jaundice 
cases no visualization was obtained. In the toxic group 
11 of them showed a gall bladder shadow after the 
oral administration of the dye. The highest icterus 
index at which such visualization was obtained in this 
group of toxic cases was 90. Foley further states that 
he has been in the habit of doing cholecystography in 
eases of jaundice with the understanding that a nega- 
tive shadow is of no significance either way. A posi- 
tive shadow, however, in the presence of jaundice 
indicates the normal functioning of the extra-hepatic 
bile ducts and therefore establishes the cause of the 
icterus as due to some intra-hepatie pathology. 

Foley's observations agree with our findings (12) 
where we obtained gall bladder visualization by means 
of the oral method in 7 out of 8 cases of toxic jaundice. 
The highest icterus index at which successful visuali- 
zation was obtained in these 7 cases was 66. 

PROCEDURE 

The fasting blood sugar and icterus index determi- 
nations are made on all jaundice patients, shortly 
after admission to the hospital. A sugar tolerance 
test, using 100 grams of glucose is performed. While 
half hourly determinations of the blood sugar may be 


made, we have found that the 45 minute and 2 hour 
observations furnished the necessary information. 
Cases that show a return of the blood sugar to normal 
at the end of the two hour period with blood sugar 
curves corresponding to those shown in Graph 1 or 
Graph 2, receive 250 Gm. of glucose orally and a con- 
tinuous intravenous drip of 10 to 15% glucose solu- 
tion. Icterus index determinations are made every 
other day. After about 7 or 8 days of this intensive 
glucose therapy, gall bladder visualization by means 
of the oral method is attempted. 

OBSERVATIONS 

Our present report is based upon a study of twenty- 
five cases. There are 20 males and 5 females in the 
group (Chart 1). The ages vary from 20 to 59 years. 
The icterus index varies from 13.5 to 250. All the 
cases responded to the glucose tolerance test in one of 
the two following ways: The fiat curve, similar to 
that shown in Graph 1, where the vise in the blood 
sugar is very slight throughout the period following 
the intake of the glucose. The second type reveals a 
low fasting blood sugar followed by an early high rise 
and a subsequent fall to the normal level at the end of 
the 2 hour period. An example of this type of curve 
is shown in Graph 2. The first type of curve is ob- 
tained in those cases of toxic hepatitis where the toxi- 
city is quite severe and where the icterus index is 
high, while the second type which is the usual normal 
sugar tolerance curve, is seen in cases where the 
icterus index is below 40 and where not much toxicity 
is present. The important feature of both those curves 
is that the blood sugar at the end of the two hour 
period returns to the normal level. The fasting blood 
sugar level is rarely elevated in these cases and seems 
to bear a direct relationship to the severity and dura- 
tion of the toxic process. As this process increases in 



Case A. D. History No. 44210. Age 42 years. Icterus 
index curve. 
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Graph 5 


Case K. C. History No. 52139. Age 34 years. — — - 
Date 5/6/36. Icterus Index 227. — . — . — Date 5/18/36. 
Icterus Index 33. Sugar tolerance curves. 

severity, the fasting blood sugar values become lower 
and some of our lowest figures are noted in the fatal 
cases that develop into acute yellow atrophy. The 
lowest fasting blood sugar for the group is 50 milli- 
grams per 100 cubic centimeters of blood and highest 
99 milligrams per 100 cubic centimeters of blood, with 
an average of 78 milligrams per 100 cubic centimeters 
of blood. In 9 of the cases in this group, gall bladder 
visualization was attempted and was successful in 8 
of them. The highest icterus index at which success- 
ful gall bladder visualization has been obtained in 
these 8 cases is 66. The icterus index in the unsuccess- 
ful case is 100. There are six deaths in the group. In 
five of these cases post-mortem examination was made. 
Four of the cases were operated upon as the possi- 
bility of an obstructive type of jaundice was consid- 
ered as very likely. Two of these operative cases re- 
sulted in death. One case was diagnosed by the 
operating surgeon as an inoperable carcinoma of the 
head of the pancreas. This patient died and post- 
mortem examination failed to reveal the carcinoma but 
showed the jaundice to be due to an Acute Yellow 
Atrophy. 

We have selected four cases for detailed report, in 
order to point out some of the more important features 
of this group. Of these four cases two made complete 
recoveries and in the other two where death occurred 
complete post-mortem studies have enabled us to cor- 
relate such findings with our clinical and laboratory 
data. 

CASE REPORTS 

Case 1: A. D. Hist. No. 44210. Age 42 years, was 
admitted to the hospital on Jan. 30, 1935, complaining of 
jaundice and abdominal distress of several days duration. 
The patient had only recently, 12/14/34, been operated 
upon in the Gynecological Service of the hospital for a 
bilateral tubo-ovarian abscess. She had had a rather 
stormy convalescence, and was discharged on 1/13/35 in 
good condition. For the first ten days of her stay at home 
the patient continued to feel well. On the tenth day, how- 
ever, she noticed that her eyes were yellow, and that she 
had a bad taste in her mouth. Her appetite was fair. 
There was some abdominal distress and slight pain in the 


right upper quadrant. There was no history of any vmer 
respiratory infection. The only other significant feature 
in her past history was the fact that one year previously 
she had received quite a number of intramuscular injec- 
tions for some “blood condition.” ' 

Physical examination on admission reveals a well de- 
veloped and well nourished female who is markedly j aun l 
diced. She has considerable dental caries and her mouth 
hygiene is quite bad. The chest is emphysematous in 
shape, no abnormal findings are present. The heart is 
negative. The abdomen is distended and the liver felt 
about one finger breadth below the costal margin. Spleen 
is not felt. Knee jerks present. Temperature is 99.0, 
Pulse 70. Respiration 22. The icterus index on admis- 
sion is 105. The glucose tolerance test performed on 
1/31/35 shows fasting blood sugar of 8G mgm. per 100 c.c. 
of blood. Forty-five minute specimen is 166 mgm. and the 
two hour specimen, 122 mgm. per 100 c.c. of blood. In 
other words, it shows a typical non-obstructive or toxic 
curve (Graph 3). The patient is therefore immediately 
placed upon the high carbohydrate regime with glucose 
therapy intravenously, and also by means of the rectal 
drip. On Feb. 3, 1935, three days after admission, the 
patient shows a marked rise in the temperature to 102.2 
and appears very toxic. On 2/6/35 the icterus index is 
181 and the patient complains of a good deal of nausea 
and vomiting and appears much more toxic and consider- 
ably worse than at the time of admission. On 2/9/35 the 
icterus index is 200 and by 2/15/35 it is 250 (Graph 4). 

Several of the physicians in attendance are Tather in- 
clined to the idea that this is perhaps a case of common 
duct obstruction that should be operated upon. We are 
quite determined, however, to continue with the therapy 
above outlined especially after a repeat sugar tolerance 
test again shows a non-obstructive curve similar to the 
first one (Graph 3). The flat plate of the abdomen is 
negative.- On 2/21/35 the patient shows a marked im- 
provement and the icterus index is down to 166. This 
improvement on the part of the patient continues and so 
by 3/4/35 her icterus index is 58. At this point an at- 
tempt is made at the visualization of the gall bladder by 
the oral method (Fig. 2) . An excellent gall bladder shadow 
is obtained in this case with an icterus index of 58. On 
March 12, 1935, the sugar tolerance test is repeated and 
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Case K. C. History No. 52139. Age 34 years. Sex, 
Male. Icterus index curve. 
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still found to bo of the non-obstructive type (Graph 3). 
The patient left the hospital completely cured. 

Cose K. C. Hist. No. 52130. Age 31 years, was ad- 
mitted to the hospital on May G, 193G, with the complaints 
of jaundice and severe itching of four weeks duration. 
Patient related that about five weeks previously he had 
been on a drinking spree which lasted all night. Follow- 
inf: this he developed an upper respiratory infection which 
lasted for about -1 to 5 days. He then began to have 
nausea, vomiting, and gaseous distention for about two or 
three days. By this time he was definitely icteric and this 
together with his pruritis have been increasinp since then. 
The stools were clay colored, and the urine dark red in 
color. There was n loss of 2d pounds in weipht durinp 
the five week period. There was no history of drug inges- 
tion, or of any intravenous therapy. The patient is em- 
ployed as a salesman. There is nothing of any significance 
in his part or personal histories. 

Physical examination reveals a well developed and well 
nourished young man who is markedly jaundiced. The 
temperature is 99.2, pulse 90, respiration 20 and blood 
pressure 136/SO. There is marked evidence of scratching 
over the entire body. Patient is mentally alert. Mouth 
and throat arc negative. The heart and lungs are nega- 
tive. The abdomen shows the liver palpable, about three 
fingers breadth below the costal margin. Spleen is not 
palpable. No tenderness and no edema arc present. Re- 
flexes are active. Flat plate of the abdomen fails to reveal 
any evidence of calculus. The icterus index on admission 
is 227 and the glucose tolerance test shows fasting blood 
sugar of 81 mgm. per 100 c.c. of blood and CG mgm. and 
97 mgm. at the 45 minute and 2 hour period after the in- 
gestion of the 100 gm. of glucose (Graph 5). The IVas- 
sermann test is negative. No diagnostic aid is obtained 
from the galactose tolerance test or the determination of 
cholesterol or cholesterol esters. The patient is immedi- 
ately given high carbohydrate intake and 15G- glucose in- 
travenously in the form of a continuous drip with the arm 
put up in a supporting cast and a cannula inserted into 
the vein. The patient receives about 1500 c.c. during the 
21 hour period in this way. On the fourth day of this 
intensive therapy, the icterus index is down to 71. On 
5/18/30 the icterus index is further reduced to GO, and on 
5/23/36 it is down to 33 (Graph G). At this time the 
sugar tolerance ,test is repealed and shows 71 mgm., 92 
mgm. and 71 mgm. for the fasting, -15 minute and 2 hour 
specimens respectively (Graph 5). The oral Graham test 
is performed at about this time with an excellent shadow 
obtained (Fig. 3). The patient is discharged from the 
hospital on .Tune 2G, 193(1, with his icterus index down 
from 227 to 10 (Graph G). 

At a follow up clinic on Oct. 25, 193G, the patient re- 
ported that he was feeling perfectly well. 

Cose. I; (IT. N. 44071). Female, 50 years old, who was 
admitted to the hospital on Nov. 7, 1931, with the history 
that six weeks previously she consulted a physician be- 
cause of painful and swollen joints. These pains had been 
increasing in severity since their onset one year ago. Her 
doctor gave her 18 intravenous injections of some snlicy- 
late preparation, supposedly manufactured by some drug 
manufacturer and also a certain preparation of his own. 
The exact nature of these injections could not be definitely 
determined. Three weeks prior to admission she developed 
nausea, vomiting and jaundice. She has gradually be- 
come weaker and three days before admission she de- 
veloped a temperature and gave evidence of some toxicity, 
as manifested by mental confusion, and nervousness. 

The only other significant feature in her history was 
the fact that five years previously she underwent a series 
of injections for varicose veins, following which she be- 
came quite ill, and developed jaundice. These symptoms 
cleared, however, at the end of two weeks. 


Examination of the patient reveals a rather obese mid- 
dle aged white female who is very restless and somewhat 
irrational. Pulse is 124. Respiration 18. Temperature 
101.6. Marked jaundice is noted of the skin and sclera. 
I.ungs and heart do not show any abnormal findings. The 
abdomen is distended and the liver palpable two finger 
breadths below the costal margin. The spleen is not felt, 
the icterus index is 110 and the sugar tolerance curve re- 
veals, fasting specimen of 50 mgm. blood sugar per 100 
c.c. of blood. The 45 minute specimen is 88 mgm. and the 
two hour specimen 84 mgm. This curve is the flat type, 
similar to that shown in Graph 1. The diagnosis of a 
severe toxic jaundice is therefore made and intensive in- 
travenous glucose therapy instituted. The patient’s con- 
dition becomes progressively worse, and death occurs only 
three days after admission to the hospital. Post-mortem 
examination was obtained, and we shall of course limit 
our findings to the pathology of the liver. This is found 
greatly diminished in size, greenish in color, with inter- 
mitt-ant yellow and hemorrhagic areas. The gall bladder 
Is distended with approximately a dozen large facetted 
stones. No stones are found in the common or cystic duct. 
The liver, on removal, has a jelly-like consistency and on 
section shows the same yellowish and hemorrhagic areas 
throughout its entire substance. Microscopically there is 
noted a marked degree of granular degeneration involving 
practically all of the liver cells. The liver architecture 
and cells are completely destroyed, and necrotic. A diffuse 
leucotyic infiltration is noticed throughout. 

Cate A : (II. N. 3G5GG). Male, 42 years old, who was 
admitted to the hospital with the history that 2 weeks 
previously, he had a sore-throat, which lasted only for 
about 2 to 3 days. Following this the patient felt very 
weak and languid and had marked anorexia. Shortly after 
this a friend of the patient’s noticed that he was jaundiced 
and this continued to increase in intensity up to the time 
of admission. There was some slight epigastric discom- 
fort especially on walking. At about the time that the 
jaundice was discovered the patient noticed that his stools 
were clay colored and his urine dark reddish in color. 
There was no history of a previous attack of jaundice. 
There was nothing significant in the past history. The 
patient was married 12 years, wife was living and well. 
There were no children. On admission to the hospital the 
patient shows a pulse of 7G, respiration 20 and tempera- 
ture 99.4. He is a well developed and well nourished white 
male, who does not appear acutely ill. He is markedly 
icteric. There is a marked pyorrhoea of the gums and 
three unextrncted roots are present in the upper jaw. 
These show considerable infection around them. The 
tonsils are cryptic and the pharynx markedly reddened. 
There is an enlarged gland present at the angle of the left 
jaw. The lungs are negative. The heart is slightly en- 
larged. with a soft systolic murmur present over the pre- 
cordium. The abdomen is soft. The spleen is slightly en- 
larged to precussion and the liver is felt about two finger 
breadths below the costal margin. The blood IVassermann 
reaction is negative. X-ray confirms the presence of the 
unextrncted roots, with apical infection present in the 
upper left lateral and bicuspid and upper right lateral 
roots. The icterus index is 87.5 and the glucose tolerance 
curve shows a fasting blood sugar of 84 mgm. per 100 c.c. 
of blood. The 45 minute and 2 hour specimens are 92 
mg'm. and 74 mgm. respectively. 

Intensive glucose therapy orally and intravenously is 
instituted but in spite of this on Feb. 13, 1933. five days 
after admission, the icterus index has increased to 9G, and 
the patient is beginning to have a septic temperature, with 
a markedly reddened throat. A blood culture taken on this 
day, shows a positive hemolytic streptococus growth. The 
patient continues to appear very toxic and drowsy and on 
Feh. 20, 1933, the icterus index is 200. The intensive 
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therapy however is still continued. Two days later the 
temperature is normal, and the icterus index on Feb. 24, 
1933, is down to 110. The patient appears much brighter 
and not at all toxic. A check on the blood culture on Feb. 
16, 1933, reveals a sterile result. Feb. 2G, 1933, the patient 
develops a large area of erythema on the back with a new 
rise in temperature and marked toxicity. On March 21, 
the icterus index is up again to 200 and the glucose toler- 
ance test shows a fasting blood sugar of 74 mgm. and a 
45 minute and 2 hour specimen of 78 mgm. and GO mgm. 
respectively. The patient continues to grow steadily worse 
in spite of intensive intravenous and oral glucose therapy'. 
The icterus index on March 7 is still 200 and on March 
12 is the same. The sugar tolerance test on this day shows 
a fasting blood sugar of only GG mgm. and a 45 minute 
and 2 hour specimen of 68 mgm. and 55 mgm. respectively'. 
The patient continues to grow worse and expires. 

Post-mortem : Examination reveals a small liver with 
scattered areas of greenish yellow markings throughout 
the organ. Microscopically there is seen a large number 
of liver cells completely destroyed and an apparent as well 
as a real cirrhosis due to the collapse of the stroma and 
an increase in the fibrous tissue. Throughout the sections 
there are found degenerating liver cells, serum, red blood 
corpuscles and inflammatory' cells of all types. These in- 
flammatory cells often form small collections in the stroma 
and the remaining liver cells. 

DISCUSSION 

Case I illustrates very decidedly the advantage of 
relying upon the glucose tolerance test, even in view 
of the fact that the patient’s icterus continued to 
mount after admission to the hospital and after the 
intensive glucose therapy' had been instituted. Some 
men even felt that surgical intervention should be un- 
dertaken. The galactose tolerance test, blood choles- 
terol and cholesterol esther determinations were of no 
value here. The flat plate of the abdomen was nega- 
tive. It was really- the intensive glucose therapy', in- 
travenously', orally and by rectal drip that caused the 
marked improvement in this case. The visualization 
of the gall bladder was obtained with an icterus 
index of 58. This agrees with the results of Rudisill 
and Foley with similar experiences in cases of toxic 
jaundice. 


Case 2 shows quite dramatically the excellent re 
sponse obtained in these toxic hepatitis cases to the 
intensive administration of glucose intravenously 
This patient was kept in bed and a cast made in order 
to immobilize his am which contained a cannula 
sutured into the vein. The solution used was 15<^ 
glucose in Ringer’s solution and of this the patient re- 
ceived between 1000 and 1500 c.c. during the 24 hour 
period, as an intravenous drip. How extremely effec- 
tive this method of treatment is can be judged by the 
marked reduction of the icterus index from 227 on 
May 7. 1936, to 71 on May 14, 1936. Such results 
certainly warrant the advocating of this intensive 
method of glucose administration in all these toxic 
hepatitis cases with marked jaundice. 

Case 3 shows a rather severe toxic hepatitis caused 
apparently by some preparation used intravenously 
for the relief of arthritic pains, probably cinchopheii. 
The fact that this patient developed jaundice five years 
previously, following injections for varicose veins 
should have suggested to the attending physician, the 
susceptibility' of the liver to damage, from the intra- 
venous use of einchophen. The sugar tolerance test 
on admission showed a very low fasting value of 50 
mgm. per 100 c.c. of blood. The 45 minute and 2 
hour specimens of 88 mgm. and 84 mgm. respectively 
likewise showed very little rise to the ingestion of the 
glucose. This curve is of the flat variety' which in our 
experience denotes a toxic involvement of the liver of 
rather marked severity'. The intensive glucose ad- 
ministration intravenously was of no help in this 
rather pronounced and advanced toxic lesion. It is of 
interest to note that the gall bladder contained about 
a dozen facetted stones. Mention is made of this fact 
because of the incorrect inference that could be drawn 
by a surgeon, operating upon a patient similar to this 
one and finding stones in the gall bladder. The natural 
conclusion would be to consider the case as one of 
obstructive jaundice. The glucose tolerance test ap- 
pears to have given the more correct understanding 
of the underlying lesion. 

Case 4 shows the course of a severe infection re- 
sulting in serious liver damage. The patient showed 
a typical non-obstructive sugar tolerance curve of the 
flat type. Under intensive oral and intravenous glucose 
therapy the patient began to show signs of improve- 
ment as evidenced by r the drop in the temperature and 
also a reduction in the icterus index from 200 to 110. 
A few days later, however, a second infection (erysi- 
pelas) set in with a return of the icterus index to 200 
and accompanied by a return of the marked toxic 
symptoms. This infection was apparently more than 
could be handled by' this patient and he finally suc- 
cumbed to it. The fasting blood sugars of the two 
subsequent sugar tolerance curves was 74 mgm. and 
66 mgm. respectively'. This decrease in the fasting 
blood sugar has been recognized as a bad prognostic 
sign in these severe toxic lesions of the liver. 

From the available experimental and clinical data 
that has been presented one would certainly be justi- 
fied in making the statement that glucose plays a very 
important role in toxic hepatitis. An attempt has been 
made here to utilize this reaction to glucose on the 
part of such patients, both from the diagnostic and 
therapeutic view points. 

Various methods have been advocated for the dif- 
ferentiation of the so-called toxic from the obstructive 
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cases of jaundice. These have included such determi- 
nations as the van den Bern, the galactose tolerance 
test, the study of uribilin, plasma cholesterol, choles- 
terol esters, etc. All of these, however, have been 
found wanting because of the variability in the results 
obtained. Thus in 1906, Bauer (16) attempted to 
utilize his galactose tolerance test as a means of identi- 
fying cases of toxic jaundice. Subsequent work has 
shown, however, that this claim is entirely too en- 
thusiastic and oftimes misleading. Banks, Sprague 
and Snell (17) in a careful evaluation of this pro- 
cedure arrived at the conclusion that it cannot be re- 
lied upon solely as a diagnostic procedure to distin- 
guish between toxic and obstructive jaundice. In a 
previous communication (12) we have shown that such 
cases of toxic hepatitis with jaundice show certain 
characteristic blood sugar responses to the oral ad- 
ministration of glucose and that many of these cases 
that were previously subjected to operative procedures 
could he spared this additional strain if proper classi- 
fication of these cases is made. Without entering into 
any theoretical explanation as to the exact mechanism 
which is involved in this reaction, we merely wish 
to stress our observation that whenever a ease of 
jaundice gives a sugar tolerance curve, similar to that 
of Graph 1 or 2, the underlying pathology of the 
jaundice is due to toxic or non-obstructive causes and 
the intensive administration of glucose both orally and 
intravenously is definitely indicated. In such cases 
there should he no hesitancy to cut down on the vein 
in order to insure a regular and constant How of 
glucose into the circulation. The arm should he im- 
mobilized by the application of a cast. The fact that 
such cases continue to show an increase in the icterus 


index even after the glucose therapy has been insti- 
tuted for several days often causes unnecessary un- 
easiness and haste in advocating an exploratory opera- 
tion. Such hasty action should be avoided and will 
help materially to diminish the mortality' rate in the 
condition. 

Our post-mortem studies have also brought out the 
fact quite clearly that the presence of calculi in the 
gall bladder is no definite proof that the existing 
jaundice is due to mechanical obstruction for we have 
on several occasions found calculi in the gall bladder 
and still definite pathological findings in the liver indi- 
cating an acute yellow atrophy, as the cause of the 
condition. 

It also appears that the excretion of tetraiodophen- 
olplithalein is closely associated with glucose assimula- 
tion in the body. Thus Antomicci (18) has shown that 
the gall bladder may be visualized more rapidly when 
large doses of glucose are administered. Stewart and 
Ulick (19) also found that the excretion of dye by the 
liver is facilitated by the simultaneous administration 
of sugar, and have utilized this principle by giving 
sugar by mouth along with the oral administration of 
the dye to obtain a maximum of liver excretion. 

Such visualization of the gall bladder in the presence 
of jaundice has in our experience been present only in 
the cases of toxic jaundice. We therefore agree with 
the opinion expressed by Foley, that the absence of a 
shadow is of no value at all, but the presence of one 
confirms tile existence of a non-obstructive jaundice. 

SUMMARY AND CONCLUSIONS 

1. Toxic hepatitis cases show a marked capacity 
for utilizing large amounts of glucose, regardless of 
the mode of administration. 

2. These cases react in a fairly characteristic man- 
ner to the usual glucose tolerance test by showing 
blood sugar curves similar to those seen in Graph 1 
or Graph 2, the characteristic feature of which is a 
return to the normal level at the end of the two hour 
period. 

3. As a rule, the more severe cases show a reaction 
similar to that seen in Graph 1. 

•1. No definite relationship has been found to exist 
between the degree of icterus and the severity of the 
toxic process. 

5. Surgical intervention should be avoided in those 
eases of jaundice which show' either of the above two 
sugar tolerance curves. 

6. Intensive intravenous glucose therapy, by means 
of the continuous drip method, with cannula sutured 
into vein and arm immobilized in a cast, gives the 
most marked and most immediate beneficial results in 
these cases. 

7. Visualization of the gall bladder with the oral 
administration of the dye was successful in seven out 
of eight of these cases in which it was attempted. The 
highest icterus index at which such visualization oc- 
curred was 66. 
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The Mechanism of Milk Clotting* 

1. Role of Milk Components in Coagulation 

By 

I. NEWTON KUGELMASS, M.D. 

NEW YORK. NEW YORK 


M ILK is a heterogeneous system of relatively simple 
composition. Its state determines the mode of 
utilization by the body and its content the nutrient 
value; the one is physical and variant, and the other, 
chemical and relatively constant. In pediatrics we are 
more concerned with the behavior of milk than with 
its content. And knowledge of the mechanism of clot- 
ting is invaluable in modifying milk for digestive 
tolerance. 

The apparent simplicity of milk clotting is need- 
lessly confused by terminology and theory’. We have 
approached the problem by studying synthetic solu- 
tions containing the clotting compounds that are neces- 
sary’ and sufficient. By varying one factor, be it 
chemical or physical, the changes during clotting 
have thrown light on the mechanism. These physico- 
chemical studies parallel those previously made of 
blood clotting (1). Indeed the clotting of milk with 
rennin is similar to that of blood with thrombin in the 
presence of calcium ions. 

Three constituents of milk form the clot — casei- 
nate, phosphate, calcium. They compose but two per 
cent of milk and yet play so determining a role. Their 
chemical relation in fluid milk is given in Figure 1 
where concentrations are expressed in terms of nor- 
malities to indicate equivalent combining powers of 
basic and acid-forming elements to form the salts of 
milk. In cow’s milk all of the calcium is combined 
with casein as calcium caseinate and with most of the 
phosphoric acid as calcium phosphates. The three clot- 
ting constituents of milk form the largest molecular 
aggregates. 

Milk may be coagulated by rennin, acid, heat or by 
a combination of them. The resulting clot differs with 
each method although casein in some form is the end 
product. Rennet coagulation is most involved. Ham- 
mersten (2) first demonstrated that rennin hydrolyzes 
some of the casein to paracasein. Schmidt-Nielson 
(3) recovered this fraction with proteose-like proper- 
ties as distinct from the original casein. Linderstrom- 
Lang (4) showed that rennet splits casein, a complex 
of several substances, into its constituents, the flocula- 

*From the New York City Children’s Hospital. 
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ting fraction being paracasein. Upon addition of 
soluble calcium salts Hammersten (5) obtained a flaky- 
precipitate with paracasein and a tough clot when 
calcium phosphate precipitated with the paracasein. 
The rennet clotting of milk is thus a two-stage process, 
first considered physical by Lindet and Ammann (6), 
colloidal by Kreidl and Neumann (7), adsorption by 
Mellanby (8) , chemical by Bosworth (9) and physico- 
chemical by Palmer and Richardson (10). We have 
studied the changes occurring during coagulation by- 
applying the technique developed for following the 
course of blood clotting. 

PREPARATION OF COMPONENTS OF 
CLOTTING SYSTEM 

Casein was prepared as a base-free protein by the 
method of L. L. Van Slyke (11) which y-ielded a snow 
white powder readily dispersed in alkali. 

Calcium caseinate solution was prepared by dissolv- 


Table I 

Relation between clotting time and volume variation 


Clotting System at 37° C. 

5 Calcium Caseinate 26 c.c. 

1<^> Rennin 0.2 c.c. 

Vol. Increase 

0.2 N Ca Ci 2 

Clotting Time 

x 1 

5 c.c. 

160" 

x 2 

10 c.c. 

165" 

x 3 

15 e.c. 

16S" 

x 4 

20 e.c. 

162" 

x 5 

25 c.c. 

165" 


ing 15 gms. of pure cesein in sufficient lime water to 
give a pH 8.0. The solution was neutralized to pH 6.5 
with 1% H,P0 4 , 2.5 c.c. 0.1 M CaCL added and then 
diluted to 300 c.c. It gave a 5% artificial milk of pH 
6.5 preserved with 0.1 c.c. octyl alcohol and 0.1 c.c. 
toluol. . . 

Paracasein was prepared as a modified base-free 
casein from skim milk warmed and passed through a 
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Table II 

Relation between clotting time of milk and moderate dilution 


3ft- Calcium Caseinate 25 c.c.: 0.2 N CaCIj 5 c.c.: lCc Rennin 0.2 c.c. 



[ MUk 

. i 

: mo | 

00 

SO 

TO 

00 

50 

40 

j 30 

20 

i Water 

; 0 i 

,0 

20 

30 

40 

30 

60 

! 70 

80 

Clotting Time 

COO" 1 

210** 

220‘* 

cr.tr 

310" 1 

370" 

1110" 

I 2500” 

5000" 

Clotting Power 

■ ioo ! 

*>G 

M 

60 

C5 ! 

35 

, IS 

t 

• 

4 


supercentrifuge. The milk was then dialyzed free 
from soluble salts in collodion bags, diluted with an 
equal volume of H.O and held at 30° C. for a half hour 
in presence of rennet solution. On cooling to 20° C. 


Table III 

Relation between clotting time of milk and extreme 
dilution 



Clotting System at 37 

c. 



5 f f Calcium Caseinate 25 

c.c. 



0.2 N CnCl. 5 c.c. 
I*?! Rennin 0.2 c.c. 



Water 

Clotting 


I 

i j 


Added 

Time 

Ctini 

lot: v j 

loz t 

0 c.c. 

3 min. 

T«»uch 

1 

I 

i 


5 


1 

| 

1 

4 

CO 

ticlaiinou* 

1 


c 

31 


j 


c 

38 

Soft 

° 

0.5S 

10 

40 


■ 

1.67 

100 

210 

nocculnnt 

2 ! 

2.32 

I 1.000 

260 


3 I 

2.42 

j 10.000 

240 

Gritty 

< I 

» 

2.3S 

1 


paracasein was isolated and purified by the method 
used for casein. The yield was a fine white powder 
readily dispersed in alkali. 

Item) in was obtained from rennet extract prepared 

Table IV 

Relation of Rennet concentration to clotting time 


1 Clottinc System at 37° C. 

[ Calcium Caseinate 25 c.c. 

0.2 N CnCl* 5 c.c. 

j 1 *'c Rennet 

Clotting Time 

0.O5 



650 see. 

0.1 



200 

0.2 



ISO 

0.4 

t 


or* 

0.6 



70 

0,S 



60 

1.0 



40 


fresh from calves' stomachs preserved with NaCI, 
boric acid and thymol, dialyzed free from Cl and filt- 
ered. One c.c. of a 1 r / c solution gave clot in 15 minutes 
added to 100 c.c. cow’s milk at 40° C. 


Buffer Solution was prepared by adding N/15 phos- 
phate solutions according to Sorensen. A mixture of 
4 volumes of the primary phosphate and 1 volume of 
secondary phosphate gave pH 6.3 confirmed poten- 
tiometrically. 

Clotting Time: A definite amount of milk was 
placed in a test tube, rennet added, the tube inverted 
twice, placed in a water bath at 38° C. and the time 
recorded. The tube was then tilted from time to time 
and when the milk failed to flow as a fluid the duration 
was taken as the clotting time. 

(A) Effect of Concentration of Milk Components 
on the Rate of Coagulation. 

The clotting time of milk varies with concentration 
of each of the substances involved in the process. None 
react at the same time, nor at the same rate. A latent 
stage precedes the clotting stage and each milk eom- 


Table V 

Relation between caseinate concentration and clotting 
time 


Clotting System at 37 n C. and pH 6.0 
l«Tt Rennin 0.2 c-c. 

i 

GCc Calcium 
Caseinate 

! 1 

I 0.2 N CnCl- ! 

Clotting Time 

r> c.c. 

i i 

} l c.c. i 

60 min. 

10 

i 2 

32 

20 

J 

17 

so 

6 

10 

40 

; 8 

8 

50 

10 

6 

60 

12 

5 

70 

14 

5 

SO 

i 16 

4 

90 

19 i 

4 

100 

20 

2 

ponent involved 

reacts accordingly 

in this hetero- 


geneous system. Expressed mathematically, the rate 
of clotting is a function of caseinate, 

— £ = f [Caseinate] [Rennin] [Ca++] [H+] 

rennin, calcium ion concentration' and pH. The role 
of each of these variants in relation to milk clotting 
time was determined by maintaining all others con- 
stant. 

(1) Variations in the volume of the medium may 
affect the velocity of reaction. The clotting constitu- 
ents were prepared in gradually increasing amounts 
but with the same concentrations in each system. The 
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PERCENTAGE 

composition 


COW'S MILK 


BA5IC AND ACID 
CONSTITUENTS 
(minerals and protein) 

BASES (+) ACIDS (-) 
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COMPOUND^ 
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Conccntrobcn* or* e> pressed »n farms o? normalities 
to indicate cguivolant combining power* of bases and 
aods with rasultant seifs contained «n rmlk 


Fig-. 1 


clotting time was practically the same for each prep- 
aration. Apparently each of the clotting constituents 
react quantitatively upon one another according to 
chemical equiiibrial relationships. (Table I). 

(2) Dilution impedes velocity of clotting. The effect 
on milk was detei-mined by adding increasing amounts 
of water to one series of clotting systems and finally 
adding large amounts of water to effect extreme dilu- 
tion. While the clotting time diminishes rapidly, the 
rate is less than the degree of dilution. In fact beyond 
1 :100 the clotting time is practically constant. (Figure 
2). The tough curd formed in the concentrated clot- 
ting system gives way to a gelatinous curd in the 
dilute system, then to a flocculent and finally to a 
gritty, in extreme dilutions. This effect on the char- 
acter of the curd is due particularly to dilution of 
calcium ions. 

Table III gives also the logarithmic values for each 
dilution and the clotting times respectively. The 
logarithmic curve (Figure 3) indicates an autocataly- 
sis wherein rennin is reformed after reaction in the 
more concentrated clotting systems. And the tangent 
of the curve before becoming asymptotic is a measure 
of renning reformation. The horizontal curve indi- 
cates the prolonged but constant clotting time for 
spontaneous souring at every dilution. The curd ten- 
sion varies inversely with the clotting time and the 
character of the curd is indicated. Similar relation- 
ships are graphed for the clotting of milk diluted with 
water in various proportions. 


(3) Rennet concentration markedly affects the rate 
of milk clotting. Rennin splits caseinogen into para 
casein, H+ increasing the velocity of Cleavage but 
Ca++ being unnecessary for this first stage in the 
clotting process. Table IV gives the data for the clot- 
ting systems graphed in Figure 4. With relatively 
large amounts of rennet, the clotting time is practi- 
cally proportional to the rennet content. But with 
relatively small amounts of rennet the clotting times 
are prolonged rather indefinitely. There is an inverse 
proportionality between the amounts of rennet added 
and the resulting clotting time. In other words the 
clotting time is a logarithmic function of the rennet 
concentration. The character of the curd likewise 
varies with the rennet concentration — tough with 
rapid clotting times and flocculent with slow rates of 
clotting and small concentrations of rennet. The 
general equation maintains 

(Rennet Concentration) . (Clotting Time) ~ 
Constant. 

(4) Caseinate concentration is a determining factor 
in milk clotting. Experiments were set up maintain- 
ing all clotting constituents in each solution but vary- 
ing the calcium caseinate content (Table V). The 
concentration-time curve (Fig. 5) parallels that of 
rennin. A definite chemical relationship exists there- 
fore between caseinate and rennin for the course of 
clotting is quantitatively dependent upon their respec- 
tive concentrations. The general equation maintains, 

(Caseinate Concentration) . (Clotting Time) = 
Constant. 

(5) Calcium Ion concentration modifies the course 
of milk clotting. Addition of calcium chloride de- 
creases the pH of the synthetic mixtures as well as of 
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Taiilk VI 

Relation between calcium ion concentration and clot- 
tin fi time 


CU*tt»n£ Sj'Htcm nt 3T a C. nml pll 6.5 

6^1 Calcium CnM'tnnte 25 c.c, 

1«"! Kfnttln 0.2 c.e. 

A‘J. C.tCI; 

Ctottinc Tlm«* 

0.01 X 

01 

O.O.T 

22 

0.03 

M 

0.07 

as 

0.0? 

CO 

O.U 


o.m 

12 

0.15 


0.20 

4 

run 
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milk. A millimnl of CaCl. per liter reduces the pi I by 
one unit. Calcium ions are necessary only for the 
second stupe of clotting for rennin splits casein open 
into paracasein without the presence of calcium ions. 
If calcium is precipitated by adding sodium oxalate to 

time relations between 

MILK CLOTTING AND 
SPONTANEOUS CLOTTING 
AT VARIOUS DILUTIONS 



Fig. 3 


RELATION BETWEEN MILK 
CLOTTING TIME AND CON- 
CENTRATION OF RENNET 
CASEIN AND CALCIUM 



CoCI* -vQ.I— or— 0.5— -Ofl — M 

Fig. 1 

milk or a synthetic milk mixture clotting does not 
occur on addition of rennin. If this solution is allowed 
to stand for an hour, then boiled to destroy rennin and 
CnCl. added clotting occurs. Rennin therefore acted 
upon carein without the presence of calcium. Any 
electropositive ion can replace calcium ions. Solutions 
with increasing amounts of molal calcium chloride 
were prepared for clotting time determinations (Table 
Vi). Addition of Ca++ affects the state of aggrega- 
tion and appeavancc of milk. It increases in whiteness 
prior to precipitation. The smaller the calcium ion 
concentration the greater the clotting time. This in- 
verse proportionality maintains until 0.3 N calcium 
chloride when further increases in calcium ions actu- 
ally prolong the clotting time (Fig. 5). Generally, 
however, the condition, 

(Calcium Ion Concentration) , (Clotting Time) = 
Constant. 

SUMMARY 

1. Milk clotting involves the transformation of 
soluble cascinogen into some form of insoluble casein. 
With the action of rennin calcium paracaseinate is 
formed; with acid or heat, casein; and with more than 
one of these coagulants, a combination of these pre- 
cipitates. Three constituents form the clot, caseinate, 
phosphate and calcium, consisting of but 2% of the 
composition of milk in the form of the largest mole- 
cular aggregates. The mechanism of milk clotting 
with rennin is similar to that of blood with thrombin, 
in the presence of calcium ions. 

2. The rennet dotting of milk is a diphasic auto- 
catalytic process. The first enzymic or digestive phase 
of clotting requires about half the time to develop the 
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curd, caseinogen being hydrolyzed into paracasein. 
Calcium ions are unnecessary for this stage in the 
clotting process. The second flocculation or active 
phase marks the appearance of calcium paracaseinate 
as a gel or precipitate. Calcium ions are necessary 
only for this second phase of clotting and both phases 
are accelerated by hydrogen ions. Calcium ions in- 
crease the whiteness of milk prior to flocculation. 

3. The rate of clotting is a direct function of the 
concentration of the caseinate, rennin. calcium and 
hydrogen ions. The latter two prolonging clotting at 
, higher concentrations. Diminution of any of these 


factors changes the character of the curd from tom* 
to gelatinous, to flocculent and finally to gritty con 
sistency at extreme dilutions, the curd tension varying 
inversely with the clotting time. K 
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Influence of Fat on the Absorption of Dextrose from the 
Human Alimentary Canal* 

By 
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D URING the past decade there has been a renewal 
of interest in the factors governing the absorp- 
tion of dextrose from the alimentary canal. To a con- 
siderable extent this interest was initiated by Cori (I), 
who, in 1925, as a result of an ingenious method by 
which absorption of saccharides from the entire 
gastro-intestinal ti-act of rats was studied, came to the 
conclusion that (1) a proportionality exists between 
the absorbing surface of intestine and the body weight 
in growing male and female rats, and (2) the rate of 
absorption of hexoses is constant and is independent: 
of the absolute amount and of the concentration of 
sugar present in the intestine. Trimble, Carey and 
Maddock (21 utilizing Cori’s technic in dog’s, made 
substantially the same observations. Magee (3) is 
also in agreement with Cori. 

MacKay and Bergman (4), Pierce, Osgood, and 
Polansky (5), and Burget, Moore, and Lloyd (G), also 
employing Cori's method of study, made findings en- 
tirely at variance with those of the latter. 

Ravdin and his associates (7), found that the rate 
of absorption of dextrose from a loop of intestine is 
increased with increase in concentration or volume of 
solution used. 

Solutions of dextrose of varying concentration 
placed in the stomach are rapidly changed, so that 
when the solution reaches the small intestine the varia- 
tions in concentration are of a small order. They sug- 
gest that this fact may explain the difference in the 
rate of absorption when the gastro-intestinal tract is 
used as a unit and when only a single segment of this 
unit is utilized. 

As a rule absoiption of a single foodstuff does not 
occur physiologically. It is important, therefore, to 
study the rate of absorption from mixtures of sub- 
stance. Cori (8) has done this with combinations of 2 

vrFrom the Diabetic Clinic and the Departments of Basal Metabolism 
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sugars, 2 amino acids, of sugars and amino acids, of 
dextrose and lactic acid, and of dextrose plus alcohol. It 
was found with great regularity, that when two sub- 
stances were fed simultaneously, the rate of absorption 
of each was reduced. Thus, when dextrose and galac- 
tose are absorbed from a mixture of equal parts of 
these 2 sugars, the rate of absorption of both sugars is 
reduced to such an extent that the total amount of 
sugar absorbed is not greater than if dextrose alone or 
galactose alone were being absorbed. This is termed 
“mutual inhibition of absorption.” This phenomenon 
was also present when a mixture of dextrose and 
glycine was given. Cori also states that absorption of 
dextrose from a pure solution proceeds much more 
rapidly than from a mixture of foodstuffs. 

Experiments by Cajori and Karr (9) confirm the 
findings of Cori as to the rate of absorption of mix- 
tures of dextrose and galactose from the intestines. 
Mahler and Nonnenbrucli (10) found that (1) animal 
charcoal given with dextrose delayed absorption (2) 
mucin delayed absorption only when thoroughly mixed 
with dextrose (3) yeast stimulated the villi and in- 
creased the rate of absorption of dextrose. 

The experiments described have all been performed 
on animals and are direct in character. It has been 
assumed that the results obtained are applicable to 
man. 

AUTHOR’S STUDIES 

From the foregoing review of the literature, it can 
be seen that but little work has been done on the 
question of absorption of dextrose from a mixture of 
foodstuffs. The results of an investigation by an in- 
direct method of the influence of fat on the absorption 
of dextrose from the alimentary canal will be reported 
in this paper. 

If a certain adequate amount of dextrose is given to an 
individual suffering from diabetes meilitus, a biood sugar 
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curve of a certain height and length is obtained, which is 
of course higher than normal. 

If the absorption of a certain amount of dextrose per 
unit of time produces a curve of a certain height, the ab- 
sorption of a smaller amount per same unit of time in the 
same individual will give rise to a curve of lesser height, 
for the mechanisms which are concerned with the regula- 


TABLE I 

Concentration of dextrose in the blood and quantity of dextrose in the urine of diabetics after the ingestion of GO 
grams of dextrose and of GO grains of dextrose plus 120 grains of olive oil 




Blood Sugar (mu. 

per 100 c.c. blood) 

I 

| 



Urine Sutmr (pm.) 




Fasti nir 

90 min. 

3 hours j 

0-90 

min. 

90 min. to 

3 hours 

4-5-6 

hours 


Level 

post cibum 

post cibum 1 

post cibum 

post cibum 

post cibum 

Case 

Number 

Dextrose 

Dextrose 
and Fat 

Dextrose 

. Dextrose 
and Fat 

Dextrose 

Dextrose 
and Fat 

Dextrose 

Dextrose 
and Fat 

Dextrose 

Dextrose 
and Fat 

Dextrose 

Dextrose 
and Fat 

1 

174 

182 

400 

368 

286 

370 , 

10.3 

4.G 

15.3 

13.0 

2.4 

4.6 

2 

242 

244 

400 

3S0 

286 

CG7 

13.6 

9.0 

12.4 

9.0 

1.5 

l.C 

3 

133 

110 

488 

429 

364 

292 

3.3 

2.8 

7.2 

5.0 

1.1 

0.9 

4 

259 

25S 

444 

310 

320 

235 

6.3 

4.0 

12.3 

4.6 

,.i 

3.4 

5 

237 

210 

465 

424 

313 

320 

10.3 

7.S 

10.1 

,1.4 

2.0 

3.3 

C 

228 

235 

382 

348 

258 

328 

9.0 

5.2 

— 


0.7 

0.6 

7 

275 

278 

550 

500 

484 

392 

7.9 

8.5 

13.9 

11.8 

9.0 

10.2 

8 

217 

236 

448 

438 

338 


7.2 

3.7 

S.9 

11.6 

3.2 

1.0 

9 

354 

354 

571 

571 

465 

■ ■ 

11.1 

5.7 

14.1 

12.0 

7.3 

0.7 

10 

330 

300 

494 

374 

381 


12.0 

9.5 

IS. 6 

17.2 

10.3 

6.2 

11 

220 

217 

817 

313 

333 


3.6 

2.5 

4.2 

6.1 

3.5 

,.8 

Means 

243 

239 

451 

405 

348 


8.6 

5.75 

11.7 

10.15 

3.88 

3,72 


collected at the same periods as when dextrose alone was 
given. In the interval between tests the patients were on 
their customary diets. Those who had been taking insulin 
continued to do so. 

ANALYSIS OF RESULTS 
In Table 1 are recorded the concentrations of blood 


tion of the concentration of dextrose in the blood will have 
less dextrose to metabolize. This also holds true for the 
glycosuria, which in any particular individual is directly 
dependent on the height of the concentration of dextrose 
in the blood: the greater the height, the greater the 
glycosuria; the less the height, the less the glycosuria. It 
has been shown by TVishnofsky and Kane (11) that it 
equivalent amounts of dextrose and starch are given to 
diabetics two days apart the curves for glycemia and 
glycosuria are identical. It is reasonable to assume that 
the same will hold true if equal quantities of dextrose are 
given two days apart. If on one of these days certain 
factors are introduced which will reduce the amount of 
dextrose absorbed, the curves for glycemia and glycosuria 
will be lower than on the day of control. It is this principle 
which is utilized in studying the influence of fat on the 
absorption of dextrose from the human gastro-intestinal 
tract. 

METHOD OF PROCEDURE 

Experiments were performed on eleven diabetics. To 
each of them 60 grams of dextrose, in a 20% aqueous solu- 
tion, were given in the morning after a fast of 14 hours. 
Blood (venous) specimens were taken at the “fasting 
level” immediately before ingestion, 1% hours and 3 hours 
after the ingestion of the dextrose. The sugar content of 
the blood was determined by the Folin-lVu method. The 
urine was collected at the end of 1%, 3, and C hours after 
the ingestion of dextrose, and its sugar content determined 
by Benedict’s method. 

Two days later, also in the morning after a fast of 11 
hours, CO grams of dextrose in a 20% aqueous solution 
were given and this was immediately followed by 120 
grams of olive oil.’ The blood was taken and the urine 

-Olivo Oil Is XOOro fat. 


sugar and amounts of dextrose in the urine after 
the ingestion of dextrose and of dextrose and fat. 
Statistical analysis! reveals (1) that there is no 
significant difference in the concentrations of the blood 
sugar at the “fasting level,” (2) that the concentra- 
tions of the blood sugar is significantly greater 1 J 4 
hours after the ingestion of dextrose, than after the 
ingestion of dextrose and fat. This also holds true 
for the glycosuria 0-90 minutes post cibum, (3) that 
there is no significant difference in the concentrations 
of dextrose in the blood three hours post cibum; nor 
in the glycosuria l'/, to three hours, and from four to 
six hours, inclusive, post cibum. How are these re- 
sults to be interpreted? 

It is at first necessary to take cognizance of the 
following: (1) It has been demonstrated quite con- 
clusively that no appreciable amounts of dextrose are 
absorbed from the stomach. Absorption takes place 
almost entirely from the intestines. (2) It was ob- 
served by Ewald and Boas in 1886, and repeatedly con- 
firmed, that fat decidedly inhibits gastric motility and 
secretion. It is not within the scope of this paper to 
enter into a discussion of the mechanism involved. 
The conclusions of Lim (12), who has done extensive 
work on this subject, may, however, be mentioned. He 
states; “Fat inhibits both the nervous and chemical 
phases of gastric secretion and motility. . . . Neither a 
nervous reflex, nor a reflex secretion from another 
organ is an essential mechanism of fat inhibition. . . . 

*Thc method of analysis used was that developed by R, A. Fisher 
(Statistical Methods for Research Workers, 3d, ed., London, Oliver 
and Boyd, p. 104, 1930). 
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This inhibition is probably brought about by a 
humoral mechanism.” (3) We have found that fat, 
given alone in large quantities, to a large series of 
diabetics, does not in the slightest influence the con- 
centration of dextrose in the blood. As this material 
forms the subject of another paper, it will not be elabo- 
rated on here. 

It was stated above that the concentration of dex- 
trose in the blood is significantly greater V/- hours 
after the ingestion of dextrose, than after the inges- 
tion of dextrose, and fat. (see Table I). This also 
holds true for the glycosuria 0-90 minutes post cibum. 
This effect may be produced by fl) slowing of the 
emptying of the stomach, or (2) reduction of the rate 
of absorption of dextrose from the intestines as a re- 
sult of the presence of fat, or (3) both. That this 
effect is engendered entirely by the first factor, namely 
a retardation of the emptying of the stomach, is evi- 
denced by the following: The concentrations of dex- 
trose in the blood three hours after the ingestion of 
dextrose and of dextrose and fat are identical. The 
amounts of dextrose in the urine from lyi hours to 
three hours, and from four to six hours, inclusive, — a 
period of A 1 2 3 4 5 6 7 /. hours, after the ingestion of dextrose 
and of dextrose and fat are not significantly different, 
(see Table I). This is an indication that the amount 
of dextrose absorbed when dextrose is admixed with 
large quantities of fat is the same as when dextrose 
alone is present in the intestine. During the afore- 
mentioned period, namely from l'/- to six hours, in- 
clusive, after the ingestion of dextrose and fat, a suffi- 
cient amount of dextrose enters the intestine to admit 
of a rate of absorption equal to that of dextrose given 
alone. 

DISCUSSION 

In recapitulation, it may be stated that the study of 


absorption of mixtures of substances has not been ex- 
tensive. Cori has performed a series of experiments 
using combinations of two sugars, of two amino acids, 
of sugars and amino acids, and of dextrose and alcohol! 
He has observed consistently that when two substances 
were fed simultaneously, the rate of absorption of 
each was reduced. This has been termed mutual in- 
hibition of absorption. Thus, when dextrose and galac- 
tose were fed in a mixture, the total amount of sugar 
absorbed was not larger than if each sugar was fed 
separately. This was equally true when a mixture of 
dextrose and glycine was fed. Cori states categorically 
that absorption of dextrose from a pure solution pro- 
ceeds much more rapidly than from a mixture of food- 
stuffs. Our results of a study of absorption of a mix- 
ture of dextrose and fat are in disagreement with this 
conception. We employed the gastro-intestinai tract 
as a physiological unit. Initially there is a reduction 
in the rate of absorption of dextrose which may be 
interpreted as a result of the retardation of the empty- 
ing of the stomach by fat. Soon, however, the rate of 
absorption of dextrose admixed with fat equals that 
of dextrose given alone. 

SUMMARY AND CONCLUSIONS 

1. A review of the literature on the absorption of 
dextrose from the gastro-intestinai canal is given. 

2. The consensus of opinion is that dextrose is 
absorbed much more rapidly from a pure solution than 
from a mixture of foodstuffs. 

3. An indirect method is described for the study 
of the absorption of dextrose from the alimentary 
canal of man. 

4. Results obtained by this method indicate that 
the rate of absorption from the intestine of dextrose 
admixed with fat is not appreciably less than that of 
dextrose given alone. 
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Enzymic Efficiency in Avitaminosis 

Vli. Peptic Digestion in Vitamin B Deficiency 
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HE literature on the efficiency of peptic digestion 
either in experimental polyneuritis or vitamin B 
deficiency in man is scanty and unconvincing. In 1926, 
Farnum (1) found feeding a beri-beri producing diet 
to a dog gradually decreases the total volume as well 


Table I 

Influence of a deficiency of flic vitamin B complex on 
peptic efficiency 





Peptic Digestion Expressed 



Per cent 


in Units 




of loss of 

Period of Digestion 

Expcri- 

Animal 

Weight in 




ment 

Marking 

Pathologic 

Animals 

30 

60 

90 

No. 

nnd Sex 

Minutes 

Minutes 

Minutes 

2394 

P-M 

22 

1.75 

0.96 

0.67 


R-L.M 


1.41 

O.S2 

0.57 

3491 

F-DL.M 

23 

1.55 

0.86 

0.59 


R-DR.M 


0.75 

0.49 

0.3G 

3302 

P-M 

23 

1.47 

0.86 

0.62 


R-L.M 


1.41 

0.83 

0.59 

3416 

P-R.F 

23 

1.G2 

0.85 

0.58 


R-D.F 


1.47 

0.79 

0.53 

3398 

P-R.F 

24 

1.65 

0.91 

0.59 


R-D.F 


1.69 

0.84 

0.57 

3399 

P-DL.F 


1.61 

0.90 

0.62 


R-DR.F 

24 

1.61 

0.91 

0.63 

3423 

P-R.M 


1.79 

0.94 

0.G6 


R-D.M 

25 

1.59 

0.84 

0.52 

3392 

P-DL.M 


1.60 

0.86 

0.G1 


R-DR.M 

23 

1.59 

0.87 

0.59 

3395 

P-R.M 


1.78 

0.97 

0.G7 


R-D.M 

25 

1.55 

0.88 

0.67 

3353 

P-DL.F 


1.34 

0.80 

0.57 


R-DU.F 

26 

1.37 

0.78 

0.5C 

3355 

P-R.M 


0.91 

0.60 

0.43 


R-D.M 

20 

0.91 

0.58 

0.42 

3305 

P-F 


1.34 

0.79 

0.56 


R-L.F 

27 

1.45 

0 63 

0.61 

3397 

P-F 


1.39 

0.64 

0.57 


R-R.F 

2S 

1 .52 

0.60 

0.55 

3304 

P-DL.F 


1.73 

0.9S 

0.66 


R-DR.F 

29 

1.05 

0.64 

0.4S 

3303 

P-R.F 

50 

1.58 

o.ss 

0.66 


R-D.F 



1.43 

0.82 

0.5S 


P = Pathologic; II = Restricted to the same plane of nutrition. 


as the free and total acidity of gastric secretion. In 
the same year Cowgill and co-workei's (2) reported 
that in mild cases of vitamin B deficiency in the dog, 
associated with anorexia, there is no marked change 
in the character of tiie hunger contractions. In the 
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severe cases of this deficiency, in which anorexia is 
accompanied by nervous and muscular symptoms, there 
is gastric atony. Successful vitamin therapy is fol- 
lowed by a rapid improvement in tone of the stomach 
musculature. The only direct statement we are able 
to find in the literature concerning the influence of ex- 
perimental polyneuritis or peptic activity is that of 
Farmer and Redenbaugh (3) who found marked re- 
duction in peptic efficiency in polyneuritis columbarum 
in five pigeons. At that time (1925) the necessity for 
controlling the plane of nutrition was not fully ap- 
preciated. Recently Alvarez and co-workers (4) main- 
tained two persons for six weeks and one for four 
weeks on a diet markedly deficient in vitamin B,. The 
concentrations of hydrochloric acid and pepsin in the 
gastric juice were measured almost every day. In two 
subjects there were no definite changes in the gastric 
juice, and in the third the only changes consisted in 
two falls in acidity’, each associated with a respiratory 
infection. These workers concluded : “The work here 
reported indicates that a diet deficient in vitamin B,, 
by itself, is not likely to produce much reduction in 
gastric acidity. It is possible, however, that such a 
diet might reinforce the lowering effect on gastric 
acidity' of fever induced by injections of foreign 
protein." 

EXPERIMENTAL 

Peptic digestion was studied in two series of experi- 
ments. A deficiency of the vitamin B complex was pro- 
duced in 15 sets of animals and uncomplicated vitamin B. 
deficiency accompanied by varying degrees of polyneuritis 
in 24 sots of rats, according to the paired feeding technique 
previously described (5). The essential point of this feed- 
ing procedure is that the control animal of the same litter 
and sex was restricted to the same plane of nutrition daily 
as the avitaminotic rat. The composition of the rations is 
outlined in Table III. The control animals of the vitamin 
B complex set received Ration 1751 in which 10 per cent 
of the dextrin was replaced by an equivalent amount of 
Northwestern dehydrated yeast. The control animals of 
the vitamin Bi set received the same ration ns the poly- 
neuritic rats hut in addition 10 y of Merck’s crystalline 
vitamin Bi daily’. 

The peptic digestion was studied according to the vicosi- 
metric technique of Northrop (G) . Twenty-five per cent 
glyceryl extracts were made of the stomachs in concen- 
tration of 1 to 20, ground with sand, shaken for 5 minutes, 
and allowed to stand at room temperature for 24 to 20 
hours. The supernatant liquid was then decanted ofT and 
an equal volume of 25 Tr glycerol added, shaken for 5 
minutes, and recentrifuged. Knhlbaumm's casein was used, 
prepared according to Hnmmcrsten. The digestion was 
carried out in a thermostat at 37° C., employing the 
Oswald type of vicosimeters. The digestion was run at 
10, 20. 30, 40, 50, GO, 70, 80, and 00 minute intervals. A 
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total of 674 titrations were made in this investigation. To 
save space, we are reporting, however, only 30, CO, and 90 
minute digestions. The results are expressed in pepsin 
units described by Northrop (G). All of the data are sum- 
marized in Tables I and II. 


mate controls. In the rest of the experiments the 
difference in rate of digestion between the avitami- 
notic rats and their controls are too small to be of 
any significance. Summarizing all the results, the 
pathologic animals showed an increase in peptic diges- 


Table il 

Influence of vitamin B l deficiency on peptic effcicncy 






Peptic Digestion Expressed in Units 1 

- 





P< 

*riod of Digestioi 




Animal 

Per cent of 






Experiment 

Marking 

Loss of Body 

Degree of 

30 

CO 

90 


No. 

and Sex 

Weight 

Paralysis 

Minutes 

Minutes 

Minutes 

. On Rations 

3413 

P-R.M 

14 

Marked 

1.53 

0.84 

0.59 

1751 ; 2345 ; 3148-A ; 314S-X 


U-D.M 



1.24 

0.73 

0.53 


3347 

r-DL.M 

18 

Marked 

1.67 

0.94 

0.65 

314S-A 


R-DR.M 



1.68 

0.93 

0.64 


3478 

P-R.M 

20 

Marked* 

1.28 

0.76 

0.54 

1761 ; 2345 ; 314S-A 

R-D.M 



1.27 

0.75 

0.51 


3401 

P-M 

20 

Moderate 

1.59 

0.96 

0.68 

SUS-A 

R-L.M 



2.30 

1.27 

0.81 


3480 

P-R.M 

21 

Marked 

3.65 

0.90 

0.61 

1751 : 2345; 3148-A ;314S-X 

R-D.M 



1.63 

0.90 



3372 

r-DL.F 

21 

Marked 

l.CG 

0.90 

0.64 

3148-A 

R-DR.F 



1.66 

0.89 



3331 

P-D.M 

22 

Moderate 

1.98 

0.99 

0.67 

1751 :2345 

R-R.M 



3.61 

0.81 



3300 

P-DL.F 

25 



1.78 

0.95 

~0.64 

1751 :2345 

R.DR.F 



1.50 

0.85 



3370 

P-DL.M 

25 

Marked 

1.27 

0.72 

0.51 

0.42 

3148-A 

R-DR.M 



0.07 

0.59 


3371 

P-R.F 

R-D.F 

26 

Slight 

1.31 

1.04 

0.83 

0.64 

0.68 

0.47 

3148-A 

3350 

P-DR.M 

R-D.M 

26 

Slight 

1.22 

1.32 

0.74 

0.78 

0.69 

0.90 

1751 :2345 

3376 

P-D.F 

R-L.F 

26 

Marked 

1.22 

llco 

0.73 

0.91 

0.52 

0.63 - 

3148-A 

3366 

P-DL.F 

R-DR.F 

26 

Slight 

1.35 

1.02 

0.80 

0.62 

0.58 

0.49 

314S-A 

3410 

P-DL.F 

R-DR.F 

26 

Slight 

1.49 

1.70 

0.86 

0.97 

0.62 

0.69 

1751 ; 2345 

3229 

P-D.M 

R-DL.M 

27 

Slight 

1.50 

1.3S 

0.98 * 

0.98 

— 

1751 : 2345 

3342 

P-R.F 

R-D.F 

27 

Slight 

0.85 

0.90 

0.54 

0.58 

0.32 

0.38 

3148-A 

3290 

P-DL.F 

R-DR.F 

2G 

Slight 

0.91 

0.92 

0.5S 

0167 

1.06 

0.96 

0.43 

0.43 

1751; 2345 

3148-A 

3291 

P-DL.M 

R-DR.M 

28 

Slight 

1.62 

1.50 

- 

3374 

P-DL.M 

R-DR.M 

32 

Slight 

1.12 

1.09 

0.67 

0.64 

0.48 

0.46 

3148-A 

3334 

P-DL.M 

R-DR.M 

32 

Slight 

1.53 

0.8C 

0.84 

*0.57 

0.66 

0.72 

0.5S 

0.35 

3148-A 

1751:2345 

3329 

P-D.M 

R-DL. 

33 

Slight 

1.11 

1.15 

- 

3362 

P-DL.M 

R-DR.M 

3S 

Marked 

1.42 

1.23 

0.89 

0.93 

0.59 

0.62 

3148-A 

3344 

P-M 

R-L.M 

40 

Slight 

1.25 

1.51 

0.76 

0.88 

0.56 

0.62 

3148-A 

3268 

P-DLR.M 

R-LDR.M 

41 

Marked! 

1.40 

1.54 

0.82 

1 0.89 ' 

0.59 

0.62 

3148-A 


P — Pathological ; R = Restricted to the same plane of Nutrition. 
* Slight Convulsions, 
t Market! Convulsions ; cart wheels. 

Peptic Digestion in « Deficiency of the Vitamin B 
Complex. In only two groups, 3491 and 3304, marked 
differences in rates of digestion have been observed. 
In each of these cases the pathologic animals have 
shown a more rapid rate of digestion than the litter 


n in the 30, 60 and 90 minutes to the exten 
3, 11.9) and 10.9 per cent respectively. Dime •- 
influence on the rate of the loss of body weigh 
;e of peptic digestion. . . . - 

Peptic Digestion in Vitamin B 1 Deficiency A. 
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Table III 

Composition of rations 



1751 

Number 

2345 

f Rations 

3 US- A 

314S-X 

Casein (Commercial) 

— 


1G 

10 

Casein 1 

20 

10 

— 

— 

Salts No. 185 

4 

4 

4 

4 

Agar-agar 

2 

— 

— 

— 

Buttcrfat (filtered) 

10 

10 

— 

— 

Dextrin 

G4 

61 

— 

— 

Autoclaved beef 1 

— 

15 


G 

Autoclaved Fleishman’s 
Y east 1 





12 

0 

Cod liver oil 

— 

— 

o 

2 

Cornstarch 

— 

— 

57 

54 

Un filtered butterfat 

— 

— 

0 

9 


100 

100 

100 

100 


1. Washed for 10 days with acidulated water and extracted thoroughly 

with 25 per cent alcohol. 

2. Autoclaved for G hours at 20 pounds pressure at the natural pH of 

the beef (round steak). 

3. Dehydrated Fleishman’s yeast autoclaved for 5 hours at 15 pounds 

pressure at the natural pH of the yeast. 

dated with Polyneuritis. There was considerable varia- 
tion in rate of digestion of the 23 groups studied. 


Fourteen pathologic animals showed varying degrees 
of increase in the rate of peptic digestion compared 
with their litter mate controls restricted to the same 
plane of nutrition, while nine avitaminotic rats showed 
varying degrees of decrease in peptic activity com- 
pared with their controls. 

Summarizing all the results for the 30, 60, and 90 
minute periods of digestion, the pathologic rats 
showed an increase over their controls of 6.9, 3.5, and 
3.7 per cent respectively. Varying degrees of paralysis 
and increase in per cent of the loss of weight had no 
noteworthy influence on the rate of peptic digestion. 

CONCLUSION AND SUMMARY 
The data presented in this paper conclusively 
demonstrates that neither in a deficiency of the vita- 
min B complex nor in vitamin B, deficiency associated 
with varying degrees of paralysis is there any signifi- 
cant change in the rate of peptic digestion when com- 
parisons are made with litter mate controls of the 
same sex and restricted to the same plane of nutrition. 
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Unusual Course of Pelvic Abscess and Fistulous Tract* 

By 

HUGH BEATON, M.D. 

FORT WORTH, TEXAS 


T HIS case is reported because of the long continued 
ailment and the very great distance between the 
source of infection and the external pointing of the 
abscess. 

CASE HISTORY 

The patient, male, nineteen years, was referred to 
me by Dr. Charles Clayton, orthopedic surgeon, with 
the following history : 

In March, 1 982, he developed an abscess on the outer 
middle third of the left leg, accompanied with the 
usual symptoms: pain, redness, swelling and elevation 
of temperature. He went to the City-County Hospital 
where the abscess was opened and drained. He was 
discharged in two weeks. Two months later, the 
patient had a recurrence accompanied by a discharge 
near the old scar. He returned to the hospital. A 
diagnosis of osteomyelitis of the descending ramus of 
the left ischium was made. He w r as operated on and 
a cast applied. He remained this time in the hospital 
for ten weeks, being disehai-ged the last week of 
August, 1932. 

Three weeks after leaving the hospital, the patient 
noticed that he had some drainage from the original 
opening. That condition continued until July, 1933. 

*Rcnd at the Annual Meeting of the American Proctologic Society, 
Kansas City, Mo.. May 11, 193G. 

Submitted May 19, 1936. 


He was again hospitalized and drainage instituted, by 
wide exposure of the femur on its lateral aspect. He 
was discharged at the end of ten weeks. When he loft, 



Fig. 1. Roentgen film after injection of fistulous tract 
with opaque substance. The size, course and internal 
termination of the tract are well demonstrated. 
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the wound had apparently healed; however, in about 
three weeks he noticed some drainage, and had more 
or less drainage until June, 1935, when he was again 
sent to the hospital and operated on. After another 
ten weeks in the hospital he was discharged September 
5, still with some drainage. 

The latter part of October, 1935, the patient was 



Fig. 2. Foreign body removed from pelvic termination 
of fistulous tract (slightly enlarged). 

sent for X-ray study to Dr. X. R. Hyde, who was able 
to demonstrate that the sinus extended inward to the 
rectum. Shortly afterwards, I saw him in consultation 
with Doctors Clayton and Hyde. At that time, after 
careful study of X-ray plates along with proctoscopic 
examinations, I became convinced that the source of 
infection was in the anal canal. 

The patient was sent to the hospital and on January 
20, 1936, under avertin anesthesia, an antero-posterior 
incision was made in the left ischiorectal fossa, ex- 
posing the levator ani. The main tract was easily 


lecognized by the great amount of granulation tissue 
lining it. A careful search was then made along the 
fioor and sides of the exposed tract for off-shoots 1 
was now able to follow the main tract up between the 
sphincters and just as I got to the internal opening 1 
found what we believed to he the source of infection 
namely, a foreign body about % inch long and % inch 
wide with ragged edges. 

The main tract, including the external sphincter 
was incised. All overlapping edges of skin and mucous 
membrane of the tract and fossa were removed. The 
wound was lightly packed with vaseline gauze. 


POST-OPERATIVE TREATMENT 

The sinus down the thigh was irrigated daily with 
hydrogen peroxide for about one week. The wound 
was irrigated every four hours with warm normal 
saline solution. 

Drainage from the external sinus ceased about the 
sixth day. The ischio-rectal wound filled in rapidly. 
Temperature returned to normal and remained so, 
after four years of considerable elevation at times. 
The patient gained weight rapidly and has been work- 
ing since March 1. 

The interesting thing about this case would appear 
to he, did this patient have the anal infection before 
the osteomyelitis? I am inclined to think that he had, 
and that such infection was the reason for failure of 
previous operations although they were performed by 
skilled men. 


Pepsin Versus Hydrochloric Acid in the Experimental 
Production of Gastric Ulcer* 

By 

MILTON J. MATZNER, M.D.f 
and 

CHARLES WINDWER, M.D.f 


BROOKLYN. 

T HE etiological factors in the production of gastric 
and duodenal ulcer in man have not been estab- 
lished (1, 2, 3). Peptic ulcers simulating those occur- 
ing in man, were first experimentally produced in dogs 
by Exalto (4) and Mann and Williamson (5). These 
investigations have been thoroughly reviewed by 
Graves (6). The effects of acid gastric chyme have 
been particularly stressed by most authors. 

Buchner, Siebert and Malloy (7) have reported that 
subcutaneous injections of histamine produced ulcers 
in the prostomach of the rat. These authors as well 
as Burkle de la Camp (8) contended that the resultant 
increase in hydrochloric acid and possibly pepsin was 
responsible for these ulcers. 

Both clinically and in animal experimentation the 
acid portion of the gastric chyme has been regarded 

*From the Department of Gastro-Enterology and the Pediatric Research 
Laboratory, Jewish Hospital of Brooklyn. 
fAssistant Gastro-Enterologist, Jewish Hospital. Brooklyn. 

^Assistant Gastro-Enterologist, Jewish Hospital, Brooklyn ; Associate, 
Department of Medicine, Brooklyn Women’s Hospital. 

This work was aided by a grant from Mr. E. L. Cowcn. * 

Submitted May 19, 1936. 


NEW YORK 

as of greater importance than its pepsin content (9). 
Recent clinical observations of Vanzant, Osterberg, 
Alvarez and Rivers (10) and confirmed by Mullins and 
Flood (11), seem to indicate that peptic ulcer in man 
is frequently accompanied by an increase of pepsin. 

It occurred to us therefore that a more direct ap- 
proach to this problem could be made by controlled 
feeding experiments on rats, employing solutions of 
pepsin with hydrochloric acid and hydrochloric acid 
alone (12). 

EXPERIMENTAL 

Rats of the original Wistar strain, averaging in age 4 
months were fed the Steenbock-Bills diet (13). Fresh 
lettuce or sliced carrots were added on feeding days. 
Fluids were supplied by means of stoppered flasks, with 
glass tube outlets attached to the cages. The rats were 
then able to partake of these solutions ad lib. At first we 
used a 20% solution of pepsin in 0.3% HC1. We have 
subsequently found that a concentration of pepsin as lo" 
as 1% is equally as effective. 

These rats were divided into two main groups : a fasting 





Fig. J. Photograph of a portion of the pro-stomach of 
a rat rhowing a fypisal ulcer-fltc-. poss P-sior, of the 
mucosa. Mete the raised margin* fa) and centra! dc- 
prc-'ied area (b) of the lesion. 

ar.d r. r.or.-fa?:ing- In the fartirg group,, the rat? werc- 
fsrtod for two da y~s and v.-t-re fed on the third, in recurrent 
cyder. The van-fn •ling group had continuous acc?-?i to 
food. The experimental period? varied from 32 tC' 21 
day?, averaging in pent ml about 1C day?. The remit? in 
the faning group are summarized in Table I. 

RESULTS 

In the fastinr Sub-group la, which had continuous 
access to a 2b(t f by weight > solution <i granular 


Ftp. 3. Photomicrograph of a senttorj cd c tuplczi lerica 
dc-cribed in the prc-??. Me to the marked edema of the 
submuco-a (a) dctachinp the rcuzruiaris mucosa fb) from 
the underlying muscular.' fc). Note also the extent of 
the infiltrate into the papillary bodies (d) and separation 
of the bundles of the circular layer of muscle (el. 

pepsin < 1 :10,i;00 Parke, Davis and Co.; in 0-3't 
hydrochloric acid we found that &C' e developed one- cr 
more ulcer-like pa; trie i os ions. 

On the other hand, in a control Sub-group lb that 
received only 0.3"- KC! under similar conditions, cniy 
IO't developed these gastric lesions. In order to es- 
tablish that the preatc-r ineid-n ce in the pepsin hydro- 
chloric acid Group la- vra> a.yualh due to the activity 




of the ps-p-in and no: to any foreipn substance 
mspht contain, a group of animals received a rr.irctu 



Fip. 2. Photomicrograph of a section of pro-stomach of 
ubmuco'a (a) dctachinp the- muscularis muco'ae (b) from 
o mrmnl rat. Mote the intact rubmuen'a (b) and it? 
close proximity to th? overlying mucosa (a) as -.veil as to 
its underlying muscular;? (c). The layer? of stratified 
squamous epithelium are normal in every respect. The 
superficial ceils (d) present only slight desquamation and 
the basal cell layer (c-J is entirely intact. 


Fip. 4. Photomicrograp h of another typical lesion shew- 
ing marked desquamation of the lining epithelium. Mote 
the point of complete denudation of the lining (a. with 
arrow) and the congestion and infiltration accompanying 
the edema in the rubmuccsa lb). 
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Fig. 5. Photomicrograph of another typical lesion show- 
ing the disturbance of the basal layer of epithelium by the 
advancing infiltrate from the submucosa through the 
muscularis mucosae (a, with arrow). Note also the moder- 
ate degree of desquamation of lining epithelium (b) as 
well as congestion, edema and infiltration in the submucosa 
(c). 

of inactivated pepsin (heat digestion) and hydro- 
chloric acid. In the latter group we observed lesions 
in only 20% of the rats. This incidence almost cor- 
... responded to that of Group 1 b that had received hydro- 
. chloric acid alone. This appears to establish that the 
far greater incidence in the pepsin hydrochloric acid 
group was definitely due to the activity of the pepsin. 

That fasting was not the sole cause of these lesions 
appears to be established by the fact that in Group Ul 
15 rats with similar fasting periods and continuous 
access to water alone, no gastric lesions were observed. 


The results in the non-fasting Group 2, which had 
continuous access to food are summarized in Table II 
In the Sub-group 2a, which had continuous access to 
a solution of pepsin and hydrochloric acid, we found 
only 20% developed gastric lesions as compared to 96^ 
incidence in a similar group la subjected to fasting 
periods. h 

Furthermore, no lesions were observed in the Sub- 
group 2b that had continuous access to HCI alone, as 
compared with an incidence of approximately 16;'^ in 
rats under similar conditions in the fasting Group lb. 
Although the absolute incidence of gastric lesions in 
the non-fasting 2a and 2b is not as great as in the 
fasting group, the relative incidence is similarly ap- 
parent. 

To further establish that no foreign substance was 
present in the pepsin preparation, 20% dry pepsin (by- 
weight) was incorporated in the diet. No gross lesions 
were observed in any of these rats, 2c. In 60 addi- 
tional control rats, 2d, on various complete stock diets, 
no gross lesions were observed at autopsy. 

DESCRIPTIONS OF LESIONS 
Before describing the observed lesions, the normal ana- 
tomical findings in the rats’ stomach may be briefly re- 
viewed. The rumen or prostomach is sharply divided 
from the glanular portion by a smooth, elevated linear 
ridge, which passes to either side of the cardiac orifice. 
Histologically, (Fig. 2), the rumen, including the limiting 
ridge, is lined with squamous epithelium,, covered by a 
thin keratin layer. The epithelium rests almost directly 
upon the well developed muscularis mucosae, from which 
it is separated by delicate connective tissue. The muscu- 
laris mucosae is separated from the muscularis by areolar 
connective tissue of the submucosa. 

Gross Description: The observed lesions (Fig. 1) were 
frequently situated in proximity to the limiting ridge and 
along the lesser curvature. However, other portions of the 
rumen were often similarly involved. These lesions, which 
varied in number, were usually discrete, though at times 
they appeared confluent. Their margins were raised and 
the base of the umbilicated center appeared brown or red. 
They measured approximately 0.5 to 5 mm. in greater 
diameter. 


Table I 


Group 1. Fasting group 


Sub-Group3 

i 

No. of Rats | 

i 

i 

B. S. D. = 

Bills Stock Diet 

11 
~ £ 

Si? 

gm. 

1“ 

Si? 

£ 6 

cm. 

c g 
o| 

£ S 

3 

qS 

days 

Autopsy findings 

m 

R 

o 

8 

o 

o 

Z 

No. of rats 
without lesions 

c 

0 

°S 

O'- 

I 5 

t* 

|f 

r\ 

— 


SO 

B. S. D. + .3%. HCI + 

190 

183 

12 to 

Multiple lesions in 29 rats. 

1 

1 

96 



20 Pepsin. 










Fasting periods 48 hrs. 


202 

£1 

2 rats — 3 lesions. 


15 

16 

b 

18 

B. S. D. -f .3 ft HCI. 

275 



1 rat — 1 lesion. 






Fasting 48 hrs. 









10 

B. S. D. + .39o HCI + 20'S. 



12 to 

Multiple lesions in 2 rats. 


S 




inactivated Pepsin. 










Fasting 48 hrs. 








d 

15 

B, S. D. -f water. 



2S 



15 

0 



Fasting periods of 48 hrs. 







— 
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TaHLE II 


Group 2. Non-fasting group 


! 

! 


! 

1 

i It. S. t>. “ 

1 IMIU Stock Diet 

. t 

: t 

i 



Autopsy findings 

f 

i 





i 







e 

j 











« 


‘ ~ - ' 


V. 


1 c 


cj 

! 1 ! 

| 

| 

, i 

C O j 

•“ p 

if 

C C 

Je 


I 

u 

I- 

c > 

: 1 j 

* 

i 

C . I 

1 r: j£> 

£ 5 l 

* +-.JC 

ii 

|fc 

~ G. 

c l 


0 

1 

D o 

.X 

o.t: 

Z P 

u. * 

? <S 
w U 

: j 


i 

\ ' 

pm. 

pm. 

days 




% 


10 

It. S. D. -t- .3't HCI. 20*1 
I*cp«in. No fnstinp. 

t lfiS 

152 

13 to 

1 rnt — 5 lesions. 


8 

20 

( ‘ 



21 

1 mt — 1 lesion. 




i 5 

j b 

10 

It. S. D. .Mr HCI. 

2G1 

237 

2! 

Ncpntivc. 

0 

10 

0 



No fn«timr. 









y 

IS. S. I). -i 20*7- Pepsin 



Sii 

Nepntive. 


8 

0 

\ 


(dry). No fasti nir. 








| ; 

r-o 

’ Additional controls on 



21 

Negative. 

0 

0 

0 

i i 


various stock diets. 







! 


Microscopic Description: The most constant finding con- 
sists of focal areas of submucosal edema, which detach the 
muscularis mucosae from its underlying coat and which in 
areas also involve adjacent mucosal ns well as muscular 
layers. In the latter coat, the edema produces separation 
of the bundles of the inner circular layer of the muscle 
while in the former (mucosal layer) the edema of the 
papillary bodies produces wide separation of the epidermal 
pegs. In most of the areas n pronounced cellular infiltrate 
and increased vascularity accompany the edema. The 
exudate consists of cxtravnsnted red cells and varying 
numbers of polynuclear, round and plasma cells (Fig. 3). 

The extension of the above described infiltrate of the 
submucosa into the basal layer of the epidermis, distorting 
the normal architecture of the latter, especially, in the 
latter region of the stratum germinativum, is of especial 
interest. 

Other less extensively involved areas, present in addi- 
tion to the edema, congestion nnd increased number of 
blood cells. The above changes arc most marked at sites 
corresponding to the elevated margin of the lesions de- 
scribed in the gross. 

A less constant finding consists of desquamation of the 
lining epithelium in the center of some of these lesions. 
In areas, the process is advanced to a degree deserving 
the term “erosion,” since the mucosa at these sites is 
almost completely denuded. At times the desquamation 
is observed to the degree of complete denudation of the 
lining membrane. 

DISCUSSION 

These experiments would seem to prove that pepsin 
rather than hydrochloric acid is the important agent 
in the experimental production of gastric ulcer in 
the rat. While our work was in progress, Howes, 
Flood and Mullins (14) reported that operatively pro- 
duced gastric defects in cats showed a greater delay 
in healing in those receiving pepsin with acid, as 
compared to those receiving acid alone. 

The selective localization of these lesions in the rats' 


prostomach is of extreme interest. This region is 
lined by squamous epithelium (a site unusual for 
peptic ulcer in man). Ulcei-s only occur occasionally 
in the glandular portion both in our experiments and 
in those reported with histamine injections (7, 8). 
Why histamine (15, 1G) and a pepsin containing acid 
extract of pigs’ stomach (17) produced gastric lesions 
in cats and dogs (lined by glandular epithelium) nnd 
why with similar agents in the experimental rat, the 
prostomach (lined by squamous epithelium) was the 
seat of election for these lesions, remains unanswered 
at present. 

The dependence of these lesions upon alternating 
fasting periods, as evidenced by a 9G% incidence in 
the pepsin-HCI fasting group, compared to only 20 r ;> 
in the non-fasting group is likewise very significant. 
In the light of possible amino acid deficiency, origi- 
nally suggested by Weiss and - Aron (18) experiments 
are in progress with the simultaneous administration 
of histidine monohydrochloride and other essential 
amino acids. The results will be published. 

This rapid and simple method of ulcer production 
in a readily obtainable laboratory animal should afford 
opportunity for the further study of the role of pepsin 
in the activation and tendency toward chronicity of 
peptic ulcer in man. 

CONCLUSIONS 

1. Pepsin in an acid medium is far more effective 
than is hydrochloric acid alone in the experimental 
production of ulcer-like gastric lesions in the albino 
rat. 

2. Fasting appears to be a very important factor. 

3. This rapid method of producing ulcers is sug- 
gested for the study of the prevention and the treat- 
ment of peptic ulcer. 
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IN WHAT WAY DOES A FULL STOMACH ADD 
TO THE TROUBLES OF A FAILING HEART? 

I T must always be disturbing to a gastro-enterologist 
to hear that the elderly man whom he treated for a 
time for flatulent indigestion dropped dead a few 
months later with an attack of angina pectoris. The 
questions will then arise: Was not the man’s feeling 
of gas pressure the earliest symptom produced by the 
diseased coronary artery, and should not this possi- 
bility have been suspected in time so that the man 
could have been protected from the dangers of over- 
exertion? What was there peculiar in this particular 
history which should have warned the physician that 
he was dealing with a failing heart and not with an 
upset stomach or a diseased gall bladder? 

In looking back over the histories of some of these 
patients one finds little that could have warned a phy- 
sician as to the true state of affairs. Often there is 
no question about the fact that the distress was in 
the epigastrium and not in the chest; sometimes it 
was almost in the gall bladder region, and in some 
cases there were good reasons for diagnosing cholecyst- 
itis. In other cases heart trouble was thought of, 
because in some ways the story suggested it, but un- 
fortunately there were so many elements that pointed 
to a neurosis that when the electrocardiogram was re- 
ported as almost normal, the thought of coronary dis- 
ease was dismissed. Perhaps in most of the cases the 
story indicating heart disease either was not elicited 
or else was not given sufficient attention. 

Now what are the symptoms that should have been 
looked for in a man past middle age complaining of 
pressure distress or pain in the epigastrium? The 
most diagnostic one would have been that this distress 
followed, not the taking of food, but exertion, and 
particularly exertion after eating. On being ques- 
tioned more carefully, the man might have stated that 
after eating he could not walk a block without getting 
the distress so bad that he would have to stop and wait 
a few minutes until it passed off. Perhaps also, if the 
man came from the colder parts of this continent he 
might have remembered that the pain came sooner if 
he tried to walk in freezing weather. 

Or if the man w’as accustomed to dig in his garden 
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or to play golf strenuously over the week-end he might 
have noticed that he usually had a restless gassy or 
wheezy night after this extra exertion. Commonly 
such a patient will be found to have a high blood pres- 
sure. Many of these people with hypertension seek out 
the gastro-enterologist because they belch or feel dis- 
tended with gas. 

For many years, and probably since the time of 
Hippocrates, we physicians have been accustomed to 
recognize the type of patient who cannot exercise after 
a good-sized meal, but we have probably been wrong 
in assuming that this difficulty arises because the full 
stomach presses up on the heart. Although it is pos- 
sible that the heart’s action can be disturbed in so 
simple a mechanical way, it now seems more probable 
that the embarrassment of the organ arises in the 
fact, well demonstrated by Herrick et al (1) and Mc- 
Cracken et al (2) that after a meal, the blood flow more 
than doubles, not only in the blood vessels supplying 
the digestive tract, but also in all the vessels of the 
rest of the body. Now that this has been demonstrated, 
one can easily see why a man whose heart is ordinarily 
just strong enough to stand the extra strain of a short 
walk is not able to take this walk after meals when 
the load on the circulation has already been increased 
almost to the breaking point. 

Walter C. Alvarez, Rochester, Minn. 
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COLONIC “VOMITING” DUE TO FAULTY 
EATING 

IIO hath put wisdom in the inward parts, or 
▼T who hath given understanding to the heart? 
(1). By means of this power for “reasoning,” the 
heart automatically controls the circulation of the 
blood. But may there not be still unknown "wisdom 
in other inward parts? Does not the stomach exhibit 
“wisdom” when, as the result of overindulgence, it re- 
jects what has been put into it by the abnormal act 
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of vomiting? It does; for, through such act, this 
“primary” digestive pouch serves to protect the body 
from the absorption of injurious substances in ex- 
tremely unsuitable food. Moreover, in another act of 
the digestive system as a perfect nutritive apparatus, 
according to the hypothesis of Burnett, the large gut 
appears to serve ns a “secondary” digestive pouch. 
The proximal colon, by analogy, should exhibit a power 
of “reasoning” similar to that of the stomach; for in 
it, when food consumed lias been thoroughly com- 
minuted, made complete and properly proportioned and 
is not mixed with laxatives, the aliment is retained. 
It is kneaded back and forth by waves of peristalsis 
and antiperistalsis, and thus completes its cycle of 
digestion and absorption (2). But when the ingested 
mixture is abnormal, the colon “vomits,” as is mani- 
fested by diarrhea or soft stools. Thus, this "second- 
ary digestive pouch” serves to protect the body from 
the absorption of injurious substances contained in 
unsuitable food. 

The proof of this action is not only shown by ab- 
normal forms of the feces but also by an abnormally 
fast passage of a marked evening meal through the 
bowels, i.c. a rapid intestinal rate (3). In these 
circumstances, while the dejections may be irregular, 
yet a portion of this meal, delimited with seeds or 
another marker, is frequently discharged in about 
thirteen hours, and at the latest, is seen in about 
sixty-three hours. Whereas, when the colon is not 
“vomiting,” one, and sometimes two, entirely seg- 
mented or normal stools are common daily: yet such 
meal residues do not appear for about sixty-two hours, 
and, at the latest, arc seen in about one hundred and 
thirty-four hours. Such time is considered to be the 
normal intestinal rate. The method of testing it ap- 
pears to be the most exact way of knowing about the 
nutrient substances which are assimilated by cells in 
the final and most important phase of “anabolic” or 
normal nutrition. 

The construction and maintenance of the cells from 
this point of view receive support from established 
physiological principles. In the first place, if com- 
pletely segmented feces are normal for the higher 
animals, it is reasonable to suppose that they are 
normal for the highest animal, man. Second, the for- 
mation and action of the proximal colon which molds 
these segments is normal for the higher animals; for 
there the aliment is kneaded back and forth, and then 
a segment from its contents is, every now and then, 
nipped off by a ring of constriction, and carried away 
to be moulded, (in its further passage down the colon) 
to the firm fecal nodule (4). A rapid passage of the 
colonic contents in animals, due to unsuitable food, 
has been observed (5). This is abnormal and can be 
regarded as "vomiting” by the colon. The slow pas- 
sage of uniform segments of the intestinal contents 
through the distal colon of man has been described 
by Fischl and Porges (C) ; and this is the normal. 
Whereas, the rapid and propulsive passage of large 
and irregular masses of the colonic contents from 
caecum to rectum of man has been observed by Holz- 
knecht (7) ; this is abnormal: it is a sign of “vomit- 
ing" by that part of the bowel. According to this 
hypothesis, when the molding of formed stools in the 
secondary digestive pouch prevents such "vomiting” 
by the colon in patients whose diets are adjusted and 
erroneous ways of eating are avoided, it is reasonable 
to presume that such action of the proximal colon is 


normal for man. Third, when patients, and especially 
those in a “health class” for skin diseases at the 
Massachusetts General, and in one for arthritis at the 
Peter Bent Brigham, Hospitals, apply these measures, 
frequently they become relieved of the consequences 
of a faulty diet, and become healthy. Furthermore, 
since some diseases have for a long time been sup- 
posed to be of metabolic origin but such were without 
sound and scientific principles by which they could be 
treated, now' through the understanding and applica- 
tion of the anabolic processes, the previously unrecog- 
nized cause of some of the “metabolic” diseases may 
be removed (8, 9). 

From this point of view, “health” becomes not 
always a vague and variable condition of the human 
body, as ordinarily thought but, at times, may be an 
exact and improved state of well-being about which 
relatively little is yet known. To create optimum 
health, patients are advised to eat vex*y slowly, to avoid 
the consumption of irregular, incomplete, and dispro- 
portioned meals and to abandon the use of laxatives. 
By such cautions, the patient is supposed to benefit 
from the food consumed. Only giving patients lists of 
food is valueless in support of these principles. Each 
patient must learn to operate his own nutritive appa- 
ratus normally by lioiv and what he eats. In place of 
such hap-hazard directions, our patients are requested 
to keep a week’s record of their nutrition, by writing 
down all the food consumed, the time spent at meals, 
the time and kind of their dejections, and to perform 
a test of the “intestinal rate.” These records are kept 
and examined every few weeks in the beginning of 
treatment. When “vomiting” by the colon is evident, 
further “health” adjustments are advised in accord- 
ance -with the requirements of each subject. After 
the records show' stools of normal character and the 
time required for a meal to pass thi-ough the bowel is 
within normal averages, often one observes that the 
red, scaling, and disfigured skins of patients with 
eczema or psoriasis, or the swollen, stiff, and painful 
joints of arthritis which have existed for long periods, 
become relieved. In these circumstances, since a state 
of “health” has been created which relieves disease, 
it seems obvious that this state of nutritional health 
subsequently must be controlled in order to prevent 
recurrences. If these principles of dietary and physi- 
ologic treatment are continued, such results can be ac- 
complished (10). Former patients are required con- 
stantly to observe their dejections and to keep them 
normal and to obtain two sets of normal figures of 
their intestinal rates and of their weights each month. 
Wien these results are abnormal the patients are ad- 
vised to return for discussion of their disturbances or 
are enrolled in the “health class” immediately. Even 
when they are well, these healthy persons are advised 
to return several times a year with required figures 
and a week’s record of their food-intake so that 
the physician is convinced that they continue to be 
normally nourished and healthy. At one of these visits, 
a thorough and exact “health” examination is made; 
this gives subjects added assurance that, when they 
prevent their colons from "vomiting” by taking proper 
food and by careful living, they are able to control the 
exact and the improved state of health which has fol- 
lowed from "anabolic nutrition ” and which has acted 
favorably upon their ailments. 

Francis Lowell Burnett, Boston, Mass. 
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Book Reviews 


Les atrophies gastriqitcs dans les anemies idiopathi- 
qu.es et les me tanemies. By Robert Lehmann. Le 
Francois, Paris, 1936, pp. 118, 5 plates. 

A COMPARISON of the different forms of anemia 
with the condition of the gastric mucosa is at- 
tempted. It is entirely based on gastroscopic observa- 
tions. X-ray findings have been considered also, but 
the author does not attribute much of value to them. 
The cases of idiopathic anemia observed clinically 
and gastroscopically have been subdivided into four 
groups: (1) Anemia of Biermer, (2) Hypochromic 
achylic anemia (or severe chlorosis), (3) Aplastic 
anemia, (4) Intermediate malignant anemia (Cheval- 
lier), containing those malignant cases which do 
not correspond with any of the other groups. The 
atrophy of the gastric mucosa is subdivided as usually 
into patchy and diffuse atrophy. 19 observations 
are reported extensively, but this figure appears to 
be not entirely sufficient to justify all the conclu- 
sions. However, it is of great importance that the 
author confirms an observation made at first by 
Jones, Benedict and Hampton, namely that the 
atrophic areas respond to therapy and that re- 
generation of the atrophic mucosa is possible. He 
believes that usually the patchy atrophy is healed 
by liver treatment, and that diffuse atrophy responds 
to iron. The bibliography is excellent, and the small 
book will be of great value to the hematologists as 
well as the gastro-enterologists. 

Rudolf Schindler, Chicago, 111. 


Physiology in Health and Disease. By Carl J. Wig- 
gers. Professor of Physiology in the School of Medi- 
cine of Western Reserve University, Cleveland, Ohio. 
Second edition. Cloth, 1124 pages with 191 engravings. 
Price §9.00. Lea and Febiger, Philadelphia, 1937. 

T HE appearance of a second edition two years after 
the first printing indicates the favorable reception 
which this publication has received and is further evi- 
dence of the author’s efforts to keep abreast of current 
developments in physiology and clinical medicine. As 
with the first edition, this edition is intended primarily 
as a textbook for medical students but it is written in 
accord with the author’s conviction that clinical medi- 
cine should be approached from the physiological 
aspect since disease is essentially Nature’s experiment 
in physiology. The book stresses the application of 
pure science to physiology, inculcates general princi- 
ples of physiology, outlines and surveys the function 
of various tissues, organs and systems and emphasizes 


in masterly fashion the methods and procedures by 
which physiological knowledge is adduced. Having de- 
voted a lifetime to an unusually fruitful investigation 
of the heart and circulation, the author has treated 
these subjects most exhaustively and with a degree of 
success probably 'not approached by any other publica- 
tion. The other organs and systems of the body in 
both health and disease are also thoroughly consid- 
ered. In partial evidence of this fact it may be noted 
that approximately 100 pages are devoted each to the 
gastro-intestinal tract, respiration, blood and blood 
formation, metabolism and nutrition, endocrine organs 
and reproduction and nearly 200 pages to the nervous 
system. In the second edition a number of physiolo- 
gical concepts have been recast or amended to make a 
readjustment of emphasis in accordance with the rapid 
progress of contemporaneous research, clinical ma- 
terial has been used to even a greater extent in discus- 
sion of physiological principles and clinical conditions 
have been analyzed as completely as possible by ap- 
plication of facts and concepts established by experi- 
mental means. Unusually abundant references to the 
American, English, French and German literature are 
given. Especially valuable is the listing of nearly all 
the outstanding review articles, monographs and texts 
recently published in this field. To the student of 
physiology or the clinician who seeks the ultimate ex- 
position of body processes in health and disease, this 
book will be invaluable. 

J. P. Quigley, Cleveland, Ohio. 


Man the Unknown. By Alexis Carrel; Harper & 
Brothers, $3.50, 322 pages and index. 

I N this book Carrel states that if an intelligent man 
continued to study exclusively until he was fifty 
years of age, he could probably acquire by that time a 
good working conception of all existing human knowl- 
edge. Carrel himself, having had ample opportunity, 
has probably come nearer to fulfilling this particular 
condition than any other man alive. With the advan- 
tage of this training he sets out in this book to sum- 
marize all of the extant knowledge about man. The 
book is the first scientific attempt of this kind in 
history, and though it may have the faults of first at- 
tempts, nevertheless it has many excellent points. 

Carrel points out that of all the things that man 
knows, that which he needs the most and knows the 
least, is a thorough knowledge of man himself. He 
indicates that civilization carries with it the seeds of 
its own destruction. The records of the past confirm 
this; each civilization has slowly risen to a climax and 
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then rapidly crashed. Our civilization is the first one 
in known history which is conscious of its own im- 
pending destruction and has sufficient knowledge on 
hand to know how to prevent it, if it will only pet 
busy. Will we do that? asks Carrol. 

Tlie only way to bey in it, is to go at it in some such 
way as he is doing, by first colleetinp and correlatinp 
all knowledpe concorninp man himself. 

In his summary of the knowledpe of man he poes. 
down to fundamentals and bepins with physics and 
the philosophy of physics. He stimulated the reviewer 
to secure l'.ridpman’s book and master the theory of 
the operational concept, and has found it valuable in 
daily medical practice all tiie way from workinp out 
a complex diagnosis to evaluating a drup advertise- 
ment. Chemistry, anatomy, physiology, are all rapidly 
and carefully summarized. From the amount of space 
devoted to psychology, or the mental aspect of man, 
one concludes that Carrol considers this phase of man 
the most important in the problems to which the book 
is devoted. 

He incidentally touches on the fields that are not at 
present recopnizod as scientific. He discusses quite 
frankly the reported phenomena of mysticism, tele- 
pathy, clairvoyance, and miracle cures. This feature 
of his book has produced no small sensation nmonp its 
readers, especially those in the medical circles. The 
publishers rode it ns hard as they could as a publicity 
stunt. However, on careful examination it will !>e 
found that this feature occupies about the amount of 
space and has received about the amount of attention 
that it deserves. Carrol gives no impression of having 
been carried away by these things; he has observed 
them and is interested and is watching them in a 
scientific way. 

Human ecology has received some original treat- 
ment. He demonstrates man as the most, adaptive of 
all living organisms to external environment, but as 
unable to adapt to the environment which he himself 
builds up about himself. Man builds up civilization 
to which he cannot adapt. He is not adapting to the 
present civilization. Will he lose his civilization, or 
will he adapt by learning? Carrel seems to be in- 
trigued bv the question of what effect man's diet lias 
upon his activity and his history. He wonders what 
peoples ate who achieved heroic and historic things in 
the past. 

Repeatedly in the book lie comments on the increas- 
ing complexity of our knowledge, and feels that this 
is only apparent and probably due to the deficiency of 
the means at our disposal for observation. He feels 
that Nature at the bottom is fundamentally simple, but 
to our limited perceptions, seems as complex as does 
the elephant to the blind man. 

Ifis arguments urging asceticism have been much 
commented upon. Properly interpreted, his attitude 
on asceticism is not fanatic; it is merely reason- 
able in the fare of the modern tendency toward exces- 
sive comfort and diversion. History has confirmed the 
fact that comfort, lae.k of discipline, and a multiplicity 
of stimuli, destroy the inilative and capacity for bard 
work that is necessary to the human being for success 
in adaptation to environment and tiie survival of the 
species. 

The book is not easy to read. Although the sentences 
are short, they are dogmatic, and they are packed full 
of meaning so that many a short sentence may have 
to be repeatedly reread before its full significance is 


carried on into the paragraph. Although finishing the 
book does not exactly leave one in a state of back-slap- 
ping optimism, it is nevertheless highly stimulating to 
thought ; mid it is to be hoped that it is the first of a 
series by awakening minds which will bring back to 
discipline a civilization that is rapidly approaching its 
zenith. 

Miles J. Brener, Lincoln, Nebraska. 


“Lit Scerftinc." By dean La Barre. Bibliotheque 
Scicntifique Beige. Published by Masson & Cie., 
Editeurs, Paris, 1086, 272 pp. Price, 80 francs. 

I ~iO It several years, with the assistance of his numer- 
. ous co-workers, Jean La Barre. who is a Professor 
in the University of Brussels, has studied the physi- 
ological and chemical properties of secretin extracted 
from the duodenal mucosa. According to his view 
secretin, which is liberated by the hydrochloric acid 
of the chyme when it enters the duodenum, possesses 
two properties, (.1) that of stimulating the secretion 
of pancreatic juice, and (2) that of lowering the blood 
sugar level. Both are properties of one and the same 
chemical body. However, by special chemical methods 
the particular part of this chemical body that stimu- 
lates pancreatic secretion — namely, “secretin" — may 
he separated from the part which produces hypogly- 
cemia, and to which La Barre gives the name of 
“ineretin." “Purified secretin," having either a very 
insignificant or no effect on the blood sugar, has been 
obtained by many investigators (Mellanby, Still, Ivy, 
Agren and others). La Barre succeeded in obtaining 
from the duodenal mucosa a product which was practi- 
cally devoid of any secretagogue properties, but which 
retained its ability to reduce the blood sugar. Two 
different methods were used by La Barre in separating 
“ineretin” from “secretin." As a source of “incretin” 
he employed a crude secretin extracted with a 0.5 per 
cent solution of IIC1 from hog's intestinal mucosa. 
One method was based on the solubility in ether of 
“ineretin," precipitated from secretin by trichloracetic 
acid. However, a much better yield of “ineretin” was 
obtained by the. other method, namely, by the peptic 
hydrolysis of secretin obtained by precipitation with 
ammonium sulphate. 

The physiological properties of "ineretin” are as 
follows: It does not lower the blood pressure and is 
practically devoid of any secretagogue effect on the 
pancreas. Two to three hours after the intravenous 
administration of "ineretin” in doses of from 5 to 10 
mg. per Kg. body weight in a rabbit or dog, the blood 
sugar falls to a convulsive level. In contradistinction 
to insulin "ineretin” may produce a hypoglycemic 
effect on being introduced through the mouth. For 
oral administration a dose of “ineretin” three times 
larger, i.c. 15 to ”0 mg. per Kg. body weight, is re- 
quired in order to produce a marked fall of the blood 
sugar level. Tile maximum effect is reached in about 
four hours. The hypoglycemic action of “ineretin" 
is of a double nature: (1) it stimulates the secretion 
of insulin, as was proved by the method of cross-circu- 
lation in two dogs, and (21 it lias a direct hypogly- 
cemic property, because it lowers the blood sugar level 
in depancrealized animals. La Barre succeeded in 
keeping depancreatized dogs in good health for several 
weeks by administering to them daily by mouth 30 
mg. of “ineretin” per Kg. body weight. “Ineretin,” 
like insulin, increases the deposition of glycogen in 
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the liver, and diminishes the glucose content of the 
venous blood of muscle. It increases the motility of 
the stomach and the secretion of gastric juice. 

La Barre, in ten cases of human diabetes, studied 
the effect of “incretin” introduced by mouth in daily 
doses of from 0.5 to 1.0 gm. In mild cases of diabetes 
(hyperglycemia, 0.2G per cent; glycosuria, 0.57 per 
cent; traces of acetone in urine) such doses of “in- 
cretin” were sufficient to reduce the blood sugar to 

0.14 per cent and abolish the glycosuria and aceto- 
nuria. In more severe cases of diabetes (hypergly- 
cemia, 0.33 per cent; glycosuria, 1.4 to 1.3 per cent) 
after five days’ treatment with 1 gm. of “incretin” the 
hyperglycemia showed a decrease, the blood sugar 
being reduced to about 0.13 per cent, and the glycos- 
uria was diminished to 0.1 per cent. However, while 
“incretin” may be useful in mild cases of diabetes, 
La Barre believes that in severe cases of the disease it 
is advisable to combine “incretin” with insulin, be- 
cause “incretin” performs two functions — it stimu- 
lates the endocrine function of the pancreas and it 
acts directly on the tissues, enabling them to assimi- 
late carbohydrates. 

Besides a thorough exposition of the facts relating 
to the hypoglycemic effect of secretin, the book con- 
tains a wealth of other information concerning secre- 
tin, as well as the -different methods of preparing it 
and its physiological action on different organs. The 
book is written in a lucid style and the facts are 
clearly set forth, so that it makes very pleasant read- 
ing. Every quotation is accompanied by a reference 
to its source in the literature. There is an index both 
of authors and subjects. 

It seems to the present reviewer that the appearance 
of Professor La Barre’s book is most timely. It 
establishes an important relationship between the 
gastro-intestinal tract and one of the fundamental 
functions of the body, namely, the utilization of car- 
bohydrate — a type of bodily relationship comparable 
to that existing between the secretory function of the 
gastric mucosa and the hematopoietic organs. This 
book contains a useful lesson for those who are in- 
clined to minimize the importance of the gastro-in- 


testinal tract in the general economy of the bodv re 
garding it merely as a kind of test-tube in which the 
ingested food is prepared for absorption. 

B. P. Babkin, Montreal, Canada. 


Digestion and Health. By Walter B. Cannon. Pub- 
lished by W. W. Norton & Co., New York, 1936, ;(;g 
pp. Price, $2.00. 

I N this admirably written little book Professor Can- 
non discusses the relation of digestion to health. 
His treatise is based chiefly on the work performed by 
himself and his numerous co-workers. In the four 
chapters which form the main body of the text the 
author discusses: I. The nature of appetite and 
hunger; II. The nature of thirst; III. Digestion and 
bodily vigor; IV. Indigestion from pain, worry and 
excitement. There are also an Introduction and an 
Epilogue. Although the medical reader will doubtless 
be familiar with Cannon’s theories concerning the 
peripheral origin of hunger and thirst sensations, the 
nervous regulation of gastro-intestinal motility and 
the "emergency” theory of adrenin secretion, he will 
find that the book records a great many new observa- 
tions and experiments and that the author displays a 
profound understanding of the whole subject. The 
volume represents, in an expanded form, the lecture 
delivered by the author to the Wayne County Medical 
Society on the occasion of the centenary celebration in 
1933 of the publication of William Beaumont’s famous 
book, “Experiments and Observations on the Gastric 
Juice and the Physiology of Digestion” (Piattsburg, 
1833) . I am sure that practitioners will read Profes- 
sor Cannon’s book with delight and with great profit. 
Moreover doctors would do well to recommend it to 
patients suffering from gastro-intestinal ailments, for 
the sick man could thereby acquire a better under- 
standing of the important part played by the alimen- 
tary canal in the whole economy of the body. In many 
cases this book would undoubtedly be more beneficial 
to the patient than any medicine. 

B. P. Babkin, Montreal, Canada. 


Program of the Fortieth Annual Meeting of the American 
Gastro-Enterological Association 

JUNE 7TH AND 8TH, 1937 
Hotel Claridge, Atlantic City 


MONDAY, JUNE 7, 1937 

Morning Session, 9:15 A. M. 
Daylight Saving Time 

MEMORIAL ADDRESSES 
of 

Henry Plummer by George B. Eusterman 
Sidney Simon by Daniel N. Silverman 
Frank Smithies by Clement Jones 

PRESIDENTIAL ADDRESS 
Chester M. Jones, Boston, Mass. 


1. The Influence of the Extrinsic Innervation on 

the Human Gastric Motor Mechanism 
Louis E. Barron, New Haven (by invitation) 

2. Experimental Studies in Gastric Physiology j !i 

Man. V. Influence of Osmetic Tension i in 
the Duodenum on Pyloric Action and Gastric 
Evacuation 

Harry Shay and (by invitation) J. Gershon- 
Cohen, Philadelphia 

3. A Theory on the Formation of Peptic Ulcer 

Heinrich Necheies, Chicago 
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•1. Massive Hemorrhage from Peptic Ulcer 
John M. Blackford, Seattle 

5. Hemorrhagic Gastritis: A Gastroscopic Study 
Edward B. Benedict, Boston (by invitation! 

THE ALVAREZ LECTURE 
Founded In 1929 l»v Dr. Frank Smithies 

The Differential Diagnosis of Cardiac and 
Gastro-Jntestinal Disorders 
Paul D. White. Boston 

Adjournment for Luncheon 
2:80 P. M. 

G. Cinolluorographic Studies of lesions of the 
Castro-Intestinal Tract 

PeWitt Station and William H. Stewart. New 
York 

7. The Interdependence of Gastric Secretion and 
the C0_, Content of the Blood and its Signi- 
ficance in the Alkali Treatment of Peptic 
Ulcer 

Everett D. Kiefer, Boston 

S. Observations, on Gastric Acidity Before and 
After Development of Gastric Carcinoma 
Hundred W. Comfort. Winfield L. Putsch thy 
invitation) and George B. Eustcrman, Koch- 
ester, Minn. 

9. The Psycho- biological Approach to Gastro-Intes- 
tinal Disorders 

Kenneth J. 7'illotsoii. Cambridge, Mass, (by 
invitation) 

EXECUTIVE SESSION 

(Associate members are requested not to at- 
tend) 

Annual Dinner. 7 :.'!<) p. M. 

Hotel Claridge. Atlantic City, N. J. 

Guest of Honor 
Kirklev F. Mather 

Professor of Geology, Harvard University 
“A Geologist in Prophetic Mood” 

TUESDAY, JUNE 8, 19:17 
Morning Session, 9:S0 a. M. 

10. Ulcer Recurrences Attributed to Upper Respira- 
torv Tract Infections: A Possible Illustra- 
tion of the Shwartzman Phenomenon 
Burrill B. Crohn' and (by invitation) Gregory 
Shwartzman, New York 


11. Studies in Mucous Membrane Hypersensitive- 

ness. III. The Allergic Reaction of the 
Rectal Mucous Membrane after Passive 
Sensitization 

Irving Gray and (by invitation) Matthew 
Walzer, Brooklyn 

12. Secondary Effects of Radiation Upon the Rectum 

Following the Treatment of Extra rectal 
Pelvic Lesions 

L. K. Ferguson, Philadelphia 

18. Deficiency States Associated with Gastro-Intes- 
tinal Diseases 

Dwight L. Wilbur and Albert M. Snell, Roches- 
ter, Minn. 

U. The "Diarrhea of Diabetes” and Steatorrhea of 
Pancreatic Insufficiency 
J. Arnold Bargen and (by invitation) Jesse L. 
Bollman, Edwin J. Kepler, Rochester, Minn. 

35. The Diagnosis and Treatment of Acute Non- 
Hemorrhagic Pancreatitis 
Robert Elman, St. Louis 

Adjournment for Luncheon 
2:00 P. M. 

3G. Back Pain in Relation to Ulcers and other Gastro- 
intestinal Disturbances 
W. Jason Mister, Boston (by invitation) 

17. Silent Renal Pathology Presenting Gastro-Intes- 

tinal Symptoms 

Alexander Randall ami Boland Hughes, Phila- 
delphia (by invitation) 

18. Quantatative Studies on the Absorption of 

Glucose from the Human Small Intestine 
William O. Abbott, Waiter G. Karr, T. Grier 
Miller, Philadelphia 

19. Deposition of Glycogen in Normal and in Experi- 

mentally Damaged Livers After Oral and 
Intravenous Administration of Dextrose 
Theodore L. Althausen, San Francisco 

20. Studies on Motility of the Colon 

A. J. Carlson, Chicago 

The following papers will be Read by Title: 

The Effect of Histamine on Gastric Secretion 
Leon Schiff, Cincinnati 

Report of a Case Showing a Relationship Be- 
tween the Irritable Colon Syndrome and 
Upper Intestinal Dysfunction 
Edward S. Emery, Jr., Boston 
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Felsen, Joseph. 

Acute and Chronic Bacillary Dy- 
sentery. Am. Jour. Path., XII, 3, 
p. 395, May, 1936. 

A study based primarily upon the 
Jersey City epidemic of bacillary dysen- 
tery of 1934 is presented. The author’s 
main purpose has been (1) to stress 
the fact that acute bacillary dysentery 
is a systemic disease in which the path- 
ological lesions are caused by one or 
more toxins affecting, as well, extra- 
enteric organs; that the intestine alone 
need not bear the main brunt of the in- 
fection; and (2) that the late manifes- 
tations of the disease bear a very close 
relationship to non-specific ulcerative 
colitis. 

It is believed that the intestinal 
lesions in the human are due to the ex- 
cretion of the dysentery toxin, circula- 
ting in the blood stream, through the 
bowel wall. It is believed, too, that the 
toxin may be reabsorbed and repeat the 
cycle. The terminal ileum and colon 
seem to have a predilection for the toxin 
as the greater lesions are found there, 
although any portion of the bowel may 
be involved. An enteric and a neuro- 
tropic toxin have been isolated by Olit- 
shy and Kligler. Clinical evidence exists 
which points to the presence of an 
arthritic and a myelotropic toxin also. 
The frequent association of labial 
herpes suggests, too, the presence of a 
virus. Examinations of the spinal fluid 
and the fluid from joints have failed to 
show the presence of microorganisms. 
In the chronic type of disease with 
arthritis, the acute dysentery infection 
having long before subsided, the joint 
involvement is probably due to a 
streptococcus or streptococcic toxin. 
The enterococcus is often recovered 
from the stools and other materials. 
A marked toxic granulocytopenia is 
at times observed. As the bone mar- 
row in two cases coming to autopsy 
showed no evidence of deficiency in 
granulocyte formation, it was concluded 
the destruction of the leucocytes took 
place in the peripheral blood or in the 
vascular sinusoids of the bone marrow 
into which the granulocytes must 
migrate after their extravascular for- 
mation. Therefore the toxins of B. 
dysenteriae should be considered from 
the standpoint of selectivity as enteric, 
neurotropic, arthritic, and myelotropic. 
The Shiga-Kruse, Flexner, Hiss and 
Sonne-Duval strains all enter into the 
general picture. 

The intestinal lesion in the acute 
dysentery begins as a definite hyper- 
emia of the mucosa of large and small 
intestine with moderate edema and dif- 
fuse lymphoid hyperplasia of the soli- 
tary acuminate lymph nodules. Peyer’s 
patches are similarly involved. The 
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goblet cells , pour out quantities of 
mucus, apparently for protection. On 
the second and third days blood oozes 
through the relatively intact epithelium. 
Superficial mucosal ulceration takes 
place — the lymph nodes become larger 
and central necrosis appears. The mild 
case usually does not extend beyond this 
stage. As the terminal ileum is severely 
affected patients have been on occasion 
operated upon for acute appendicitis — 
the mesenteric lymph nodes are then 
seen to be large, soft and pinkish in 
color. The acute stage usually subsides 
by the end of the third week. Con- 
tinuing intestinal symptoms indicate 
chronicity and probably secondary 
non-specific intramural infection. The 
mucosa bleeds easily on examination, 
ulcers appear, and, as time goes on, the 
submucosa and deeper layers become in- 
volved, the wall thickened, haustration 
eliminated, pseudopolyposis may occur, 
etc. — the picture of chronic ulcerative 
colitis. 

Follow up studies of cases of acute 
bacillary dysentery have shown that in 
some patients intestinal lesions persist 
long after the dysentery organism has 
disappeared from the feces. The long- 
est period of observation was 4 years. 
In the Jersey City epidemic 122 cases 
out of a total oi 210 hospitalized 
patients were examined 9 to 12 months 
after the acute attack; 18.8 per cent 
gave evidence of chronic ulcerative 
colitis. Epidemiological studies re- 
vealed definite contact and familial inci- 
dence in non-specific ulcerative colitis 
and a geographic districution corres- 
ponding to that of bacillary dysentery. 
Positive agglutination titers against B. 
dysenteriae were obtained in G2 consecu- 
tive cases of non-specific ulcerative 
colitis, in 2 of non-specific granuloma, 
and in 14 cases of chronic distal ileitis. 
Control studies of 300 serums showed 
diagnostic titers in 4.G per cent. 

The laboratory diagnosis depends 
upon: 1. fecal culture, — the specific 

dysentery organism is often isolated 
only during the first week; 2. diagnostic 
fecal bacteriophage; and 3. agglutina- 
tion titer. The second begins to appear 
in the feces and the agglutination titer 
to rise in the blood after this time. 

The character and modification of the 
dysentery toxins suggest that to be 
effective therapeutically, a specific 
serum must be used within the first few 
days when the major intestinal lesions 
occur. It should be an anti-toxin effec- 
tive against known toxins that have 
been properly standardized by biolo- 
gical methods. Active immunization 
must be directed chiefly against the 
secondary non-specific invaders. 

N. W. Jones, Portland, Oregon. 


Cole, L. G. 

The Pathological Yardstick, its 
Accuracy as an Instrument for 
Measuring Errors in Clinical, 
Roentgenological, and Surgical 
Diagnosis of Gastric Lesions. S. 
G. 0., Vol. 63, No. C, pp. 639-716, 
Dec., 1936. 

The author secured eight microscopic 
sections from seven organic gastric 
lesions and presented them to a group 
of representative and outstanding 
pathologists. Each pathologist was 
asked to state positively whether the 
lesion were a malignant one, and the 
type of malignancy if it were consid- 
ered so. The criteria for each opinion 
were obtained for most of the patholo- 
gical diagnoses given. If the patholo- 
gist were engaged in teaching, he was 
asked whether he would pass a student 
who could not differentiate a malignant 
lesion from a benign one. The answers 
to that question are not included in the 
paper. 

In the answers received there was an 
incomprehensible diversion of patholo- 
gic opinion. In the study of some sec- 
tions the pathologists were nearly 
equally divided in their opinions as to 
whether the lesion were malignant or 
benign. Among those who considered 
a particular lesion to be malignant 
there were some who diagnosed it as 
carcinoma, other diagnosed sarcoma, 
while others diagnosed lymphosarcoma. 
There was no unanimity of opinion con- 
cerning any one section. Of two sec- 
tions made from the same specimen 
one was considered malignant by a 
large majority of the pathologists, 
while the other was considered benign 
by an equally large majority. 

Certain of the pathologists when con- 
fronted with the results of this study- 
made various remarks. Ewing under 
such circumstances remarked that there 
is no sharp line of demarcation between 
benign and malignant lesions. The 
author regards that as Ewing's most 
important and significant report. 

The author believes that in studying 
a given section all the pathologists do 
not look at the same minute details of 
the section, others compare it to things 
they have seen before. Certain details 
do not mean the same thing to every 
pathologist and certain words nave 
unite different meanings to different 
pathologists. Different lighting condi- 
tions and the degree of individual fa- 
tigue at the time the study is made are 
other factors which contribute to the 
truly incomprehensible diversion ot 
pathologic opinion. 

From this study the author has 
o-athered a number of criteria by means 
of which neoplastic processes may Be 
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differentiated from inflammatory ones. 
These will be reported at a future date. 
The effect of this difference of opinion 
among pathologists on the statistics of 
“surgical cures” and numerous other 
studies is obvious. 

Eleven figures, three tables, a de- 
tailed account of each case, and each 
pathologists report accompany the 
article. 

Nelson M. Percy, Chicago. 
Bigler, Leo G. 

Leukemia of the Stomach Pro- 
ducing Hypertrophy of the Gastric 
Mucosa. J. A. M. A., Vol. 107 , 
pp. 2025-2029, Dec. 19, 1925. 

Generalized leukemic infiltration of 
the viscera, ns well as of the bones, is 
not uncommon. Frequently it occurs 
with an aleukemic blood picture which 
may later change to a true leukemia. 

The roentgen interpretation of this 
and similar conditions is bizarre, but 
exceedingly difficult to diagnose. The 
stomach usually shows a localized in- 
filtration, often near the pylorus, with 
a marked constriction of the lumen of 
the stomach. There is also in many 
cases an elevation of the gastric mucosa 
throwing the rugae into large folas re- 
sembling the gyri of the brain. 

The author presents two cases which 
roentgenologically resembled the above 
description but only one of them had 
characteristic findings of leukemia and 
responded to roentgen irradiation. He 
reached the conclusion that leukemia 
will produce a roentgen picture which 
is difficult to distinguish from other 
lesions, but which will change, or re- 
spond, to roentgen treatment. 

Francis D. Murphy, Milwaukee. 

DeCourcy, Joseph L, 

Care of the Ruptured Appendix. 
Reduction of Mortality to Four 
Per Cent in Scries of Fifty Cases. 
S. G. 0; Vol 53, No. 5, pp. 756- 
750, Dec., 1936. 

• The author quotes various statistics 
on the mortality of acute appendicitis 
showing how the mortality has in- 
crease from approximately 7 per 100,- 
000 persons in 1900 to approximately 
14 per 100,000 persons in 1933. He feels 
that this is not an entirely correct 
representation of the real truth. 

Two avenues to lower the mortality 
of acute appendicitis are open to us: 
(1) the continuous and increasingly 
vigorous education of the public to the 
dangers of procrastination; (2) im- 
proved technical handling of the 
ruptured cases. Along the first avenue 
the need is obvious and well known. 

It is along the second avenue that the 
author suggests an improvement. In a 
series of 50 cases of appendicitis with 
perforation, the author inserted a Pez- 
zer catheter into the cecum after re- 
moving the appendix. That has served 
to decompress the colon, and has been 
useful as a means of instilling fluids 


into that part of the intestinal tract 
from which they are most readily ab- 
sorbed. Later enemas and flushings of 
the bowel may be given through this 
catheter. The catheter usually begins 
to drain within twenty-four hours, and 
continues for 4 to 5 days. After the 
bowels act naturally the drainage from 
the catheter diminishes. The author 
does not state just when it is removed. 
Continuous gastric lavage by the con- 
tinuous method as devised by Wangen- 
steen is employed in certain cases. In 
this series of 50 cases the mortality was 
4 per cent. 

The author prefers the right rectus 
incision to the McBurney incision be- 
cause it allows better access to the 
pelvis. In cases of appendiceal abscess 
the author feels strongly that any 
operation that does not remove the ap- 
pendix is only a palliative measure and 
invariably invites sequels. By enlarg- 
ing the incision, and carefully packing 
off the intestines, the appendix may be 
removed and the wound closed with or 
without drainage as the ease may re- 
quire. 

The author believing that death in 
cases of ruptured appendicitis is due 
more to distention from intestinal ob- 
struction than to infection, is of the 
opinion that the use of the Pezzer 
catheter will relieve the distention and 
lower the mortality of that condition. 

Nelson M. Percy, Chicago. 

Glenn, F. 

Gastrn-cntcro8tomy. A Detailed De- 
scription of One Surgical Pro- 
cedure. S. G. O.. Vol. 63, No. 6, pp. 

751-755, Dec., 1936. 

The author presents in detail a 
method of making a gastro-enterostomy 
which, he hopes, will stimulate discus- 
sion which in turn will be followed by 
some progress in that field of surgery. 

Pre-operatively the patient is fed on 
a high caloric diet and dental hygiene 
is instituted. The stomach is emptied 
twice dail.v in order to restore the 
normal elasticity of its walls and to 
reduce the number of bacteria in its 
contents. 

The operative technique is the one 
originally described by Halsted. No 
clamps are used; all vessels are ligated 
with fine plain catgut. The opening 
through the mescolon should be to the 
left of the middle colic artery when 
"i-.ssible. The site of the anastomosis 
on the stomach should be along an 
oblique line on the posterior surface 
of the prepyloric region. It should 
measure 10 centimeters in length. In 
selecting the site of anastomosis on the 
•eiunum two points must be considered. 
The arrangement must be iso peris : 
taltic and the loop of jejunum above 
the anastomosis must be long enough to 
prevent tension, yet not long enough to 
allow puddling of its contents. The 
proximal end of the stoma should be 
10-15 centimeters from Treit’s liga- 


ment. Silk sutures are used for the ap- 
proximation of the serosa; No. 1 plain 
catgut is used as a suture through the 
entire thickness of the wall of the 
stomach and jejunum. The transverse 
mesocolon is attached to the gastric 
side of the anastomosis by means of 
interrupted silk sutures. 

Postoperatively saline is given sub- 
cutaneously and glucose intravenously. 
Inhalations of carbon dioxide are given 
every two hours. If the patient is 
anemic a small blood transfusion may 
be given. The fluid intake is main- 
tained at about 3000 c.c. daily. Nothing 
is given by mouth during the first two 
days, then small amounts of water and 
later albumin water, coddled egg and 
buttermilk are given. At the end of 
two weeks the patient eats a full 
variety of foods. 

Postoperative vomiting may be con- 
trolled by gastric lavage. Pulmonary 
complications are avoided by frequently 
changing the position of the patient. It 
at the end of the second week the stoma 
is not functioning, operative correction 
of the fault may be necessary. 

Six figures and a bibliography ac- 
company the article. 

Nelson M. Percy, Chicago. 

DR. RIESMAN HONORED 

Dr. David Riesman was guest of 
honor at a dinner on the evening of 
March 25, 1937, at the Bellevue-Strat- 
ford, Philadelphia, attended by more 
than 250 of his professional friends on 
the occasion of his seventieth birthday. 
Guest speakers included; Provost 
Josiah Penniman, Dr. Alfred Stengel, 
Dr. Henry A. Christian, Dr. Lewis A. 
Conner, Dr. Wilmer Ki-usen, Dr. Wil- 
liam Gerry Morgan and Dr. Walter C. 
Alvarez. Dr. Russell Boles was toast- 
master. Dr. Stanley C. Harris an- 
nounced that friends of Dr. Riesman 
had made possible the publication of a 
volume of his selected writings to cele- 
brate his birthday. An engraved plate, 
bearing the names of Dr. Riesman’s 
former and present assistants, was pre- 
sented by Dr. Thomas Fitz-Hugh, Jr. 
Dr. Riesman responded with a charac- 
teristically delightful account of his 
medical career and of his view of the 
present and future of medicine en- 
visioned from the vantage point of his 
‘ seventy year-high mountain-top.” 

SURGEONS WILL TAKE SCANDI- 
NAVIAN TOUR 

New York, April. The Society of 
Clinical Surgeons, following their time- 
honored tradition of taking a trip 
abroad approximately every five years, 
will pay their first visit as a Society to 
Scandinavia this July. They have in- 
vited members of the Tnterurban Surgi- 
cal Society, with their families, to join 
in the tour and the two groups will 
sail July 2 under Cook’s auspices on 
the S. S. Gripsholm. They will visit 
the outstanding clinics of Denmark, 
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Sweden and Norway, which have been 
attracting much attention in recent 
years, and will combine scientific inter- 
est with the recreational and sight- 
seeing features of a holiday abroad, 
continuing on to England and Scotland 
before returning to the United States. 

The Society of Clinical Surgeons 
visited Great Britain in 1910, Germany 
in 1912, France, Italy, Austria and the 
Netherlands in 1925, and the British 
Isles again in 1930. This summer’s 
Scandinavian Tour will cover Gothen- 
burg, Copenhagen, Stockholm, Oslo, 
Ulvik, Stalheim, Voss and Bergen. Pro- 


ceeding thence by steamer to Newcastle, 
the Society will round out its trip with 
visits to London, Edinburgh, the Tros- 
sachs and Glasgow, arriving in New 
York via the S. S. Caledonia, August 
10 . 

Cook’s conducted a similar trip last 
year for the Southern Society of 
Clinical Surgeons. 

Preliminary Program o( Ihc Thirty-Eighth 
Annual Meeting of the American Proctologic 
Society 

ATLANTIC CITY 



Neo-TaurocoL 

Fulfills an Urgent Bile Salts Need 


For those of the medical profession who desire to use a 
bile salts preparation without phenolphthalein we have 
produced NEO-TAUROCOL — which has already met 
with splendid response from the medical profession. 

NEO-TAUROCOL is valuable in treating biliary tract 
disorders as well as effective in clearing up gastroin- 
testinal troubles preparatory to or as an adjunct treat- 
ment of fundamental disorders. 

NEO-TAUROCOL is a combination of bile salts, ex- 
tract of cascara sagrada and aromatics. It increases 
peristalsis, increases the flow of bile and stimulates 
the bile producing cells of the liver. 

Other Plessner Products: Taurocol, Taurocol Com- 
pound with digestive ferments and Vera Perles of 
Sandalwood Compound. 

Samples and literature sent on request. 


THE PAUL PLESSNER COMPANY 

DETROIT, MICHIGAN 

A. J.D. D. 6-37 


Sunday, Monday and Tuesday, 

June G, 7, 8, 1937 

Headquarters: The Marlboro-Blenheim 
Admission to the annua] meetings is 
confined to members and such guests as 
are sponsored by members and there- 
after invited by the Executive Council. 

TENTATIVE SUMMARY OP 
EVENTS 

SUNDAY, JUNE 6th- 


Registration. The Marlboro- 


Blenheim 


Entertainment 

MONDAY. JUNE 7th— 

• 2:00 PX 


Registration 8:00 AX 

First Scientific Session 9:00 A.M. 


Second Session 

2:00 PX 

Executive Session (for Fellows 

. 8:00 PX 

TUESDAY, JUNE 8th— 

Third Scientific Session 

8:00 A.X 

Luncheon and Round Table 

Conference 

12:00 Noon 

Fourth Session (Cancer Symposium) 

. 2:00 PX 


Annual Society Dinner (The Marlboro- 
Blenheim) — All registered puests 
invited 8:00 P.1L 

WEDNESDAY, JUNE 9th— 

AM A Section on Gastro-enterolopy 
and Proctolojr b c c i n s 3*day 

session 9:00 AX 

AMA Section Dinner (The Marlboro- 
Blenheim) — All proctologists in- 
vited - -30 PX 


THE SCIENTIFIC PROGRAM- 
( Tentative) 

Presidential Address: Problems and 
Progress of the American Proctologic 
Society. Dr. Marion C. Pruitt, Atlanta, 
Georgia. 

Report of Committee on Arrange- 
ments: Dr. Homer L. Silvers, Atlantic 
City. 

Memorial to Dr. Synott: The Secre- 
tary. 

Review of the Literature of 1930: 
Dr. Warren R. Rainey, St. Louis, Mo. 


CASE REPORTS 

(Speakers are allotted five minutes and 
there is no discussion) 

Ovarian Carcinoma Simulating 
Rectal Cancer: Dr. Martin S. Kleck- 
ner, Allentown, Pa. 

Portable Sitz Bath for Rectal Cases: 
Dr. Cecil D. Gaston, Birmingham, Ala. 

Rupture of the Intestinal Canal with 
Compressed Air: Dr. C. C. Neese, 
Wilmington, Delaware. 

Tuberculosis of the Lungs, Cecum 
and Anus: Dr. Homer H. Wheeler, 
Indianapolis, Ind. 

Neurofibroma of the Rectal a 
Dr. Albert R. Keith, Hartford, Conn. 

Diathermy Dilators for Rectal Stric- 
ture: Dr. F. M. Frankfeldt, New York 

City. ... Dr 

Adenocarcinoma of the Anus. • 
Valentine R. Manning:, Philadelphia, 
Pa. 

Diverticulum of the Rectum with 
Fecal Impaction: Dr. Meyer H. Freun , 
New York City. . , 

Rectal Carcinoma Associated "«n 
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Uterine Sarcoma : Dr. Julius L. 'Werner, 
Philadelphia, Pa. 

FORMAL PAPERS (15 Minutes) 

Ileo-Coiitis: Dr. Burrill B. Crohn, 
New York City. (By invitation). 

The Place of Proctology Among the 
Surgical Specialties: Dr. M. S. Wolff, 
San Francisco. Discussion: Dr. Collier 

F. Martin, Philadelphia. 

Perineal Hernia: Dr. Frank C. Yeo- 
mans, New York City. Discussion: Dr. 
Descum C. McKenney, Buffalo. 

Cod Liver Oil per Rectum as an 
Adjunct in the Treatment of Chronic 
Ulcerative Colitis: Dr. R. Russell Best, 
Omaha. Neb. Discussion; Dr. Walter 
A. Bastedo, New York City. 

The Supra Levator Abscesses: Dr. II. 
Z. Hibslunan, Philadelphia, Pa. Discus- 
sion: Dr. Louis J. Hirschman, Detroit. 

Roentgen Aid to a Proctologic Diag- 
nosis: Dr, C. C. Mechling, Pittsburg, 
Pa. Discussion: Dr. Alois B. Graham, 
Indiannpolis, 

The Management of Strangulated 
Hemorrhoids: Dr. Emor L. Cartwright, 
Fort Wayne, Ind. Discussion: Dv. 
Walter L. Fansler, Minneapolis. 

Endometriosis of the Rectum and 
Sigmoid: Drs. James Schofield and 
Harry E. Bacon, Philadelphia, Pa. 

SYMPOSIUM ON ANESTHESIA 

Intravenous Anesthetic Agents in 
Proctology: Dr. Benjamin Haskell, 

Philadelphia, Pa. 

Rectal Operations Under Local Anes- 
thesia; Dr. Joseph H. Snphir, New 
York City. 

Oil Soluble Anesthetics in Ano-Rectol 
Surgery: Dr. W. W. Green, Toledo, 
Ohio. Discussion: Dr. Marion S. Pruitt, 
Atlanta, Ga. Dr. F. B. Bowman, Hamil- 
ton, Canada. Dr. A. G. Carmel, Cincin- 
nati, Ohio. 

THE SYMPOSIUM ON CANCER OF 
THE RECTUM AND COLON 

The Diagnosis of Rectal and Colonic 
Cancer: Dr. William H. Daniel, Los 
Angeles, Calif. 

Selected Methods in the Treatment 
of Rectal Cancer: Dr. George E. Bink- 
ley, New York City. 

The Treatment of Adenocarcinoma of 
the Rectum by Dcssication: Dr. Edward 

G. Martin, Detroit, Mich. 

Colectomy for Polyposis and Cancer 

of the Colon: Dr. Robert Scarborough, 
San Francisco, Calif. 

The Rationale of the Surgical 
Technique in Carcinoma of the Rectum 
and Sigmoid: Drs. Jerome M. Lynch 
and G. Johnson Hamilton, New York 
City. Discussion: Dr. Louis A. Buie, 
Rochester, Minn. Dr. Thomas E. Jones, 
Cleveland, Ohio. Dr. Dan Jones, Bos- 
ton, Mass. Dr. Dudley Smith, San 
Francisco, Calif. 

Curtice Rosser, M.D., F.A.C.S. 

710 Medical Arts Bldg., 
Dallas, Texas. 


INTERNATIONAL CONGRESS ON 
HEPATIC INSUFFICIENCY 

While the Universal Exhibition is 
being held in Paris, the International 
Congress on Hepatic Insufficiency will 
be in session at Vichy on the lGth, 17th 
and 18th of September, 1937, under the 
presidency of a member of the Acad- 
emy of Medicine, Prof. Maurice Loeper 
of Paris. It will be divided into two 
sections: 

(1) Medicine and Biology 

(2) Medical, Surgical and Hydrolo- 
gical Therapy 


Papers will be submitted in the two 
sections by the following gentlemen of 
different countries: 

Medicine and Biology: K. Glaessner 
(Vienna) : The Functional Diagnosis 
of Hepatic Insufficiency. 

R. Debre, Gilbrin, Semelaignc 
(Paris) : Enlarged Liver in Children. 

Binet (Paris) : The Sulphur Func- 
tion of the Liver. The Edema Asso- 
ciated with Liver Dysfunction. 

Lemaire and Varey (Paris) : Patho- 
genical Study and J. Olmer (Marseil- 
les) : Clinical Study. 



In over-eating, 
faulty diet 
° r 

alcoholism * . ♦ 


[N gastrointestinal toxemias, as 
well as in all forms of dyspepsia 
(other than those arising from 
gastric ulcer or cancer), the corrective influence of Vichy 
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A valuable FREE booklet on the 
Therapeutic Value of Vichy with 
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any physician on request. 
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Urbach (Vienna) : The Skin and the 
Liver. 

Parhon (Bucharest) : The Liver and 
the Endocrine Glands. 

Hamilton Fairley (London) : The 
Stages of Hepatic Insufficiency in the 
Course of Malaria. 

Therapy: Lathan A. Crandall (Chi- 
cago), A. C. Ivy (Chicago), Anthony 
Bassler (New York City), Norman 
Elton (Reading) and Hyman I. Gold- 
stein (Camden) : Hepatic Insufficiency 
in its Relations to General Nutrition 


and Especially to the Nervous System. 

M. Brule (Paris) : Hepatic Medica- 
tions in Cases of Intolerance. 

M. Villaret, L. Justin-Besaneon, R. 
Cachera and R. Fauvert (Paris) : 
Circulatory Insufficiencies and their 
Medications. 

Piery and Milhaud (Lyons) : The 
Hydro-Mineral Therapy of Hepatic In- 
sufficiency. 

DeGrailly (Bordeaux) : Cellular In- 
sufficiency and its Therapeutic Indica- 
tions. 



FOR THE CONVALESCENT 

During convalescence, and for the restoration of strength, it 
is important that an easily digested food is provided. It is 
also desirable that food essentials be supplied in order to guard 
against a too restricted or unbalanced diet. 

In HORLICK’S, extracted nutriments of the malted grains, 
combined with the full-cream milk contribute wholesome nutri- 
tion in a delicious and easily assimilated form. Bland in nature, 
low in residue, HORLICK’S puts little tax on the digestive 
mechanism, yet supplies a good proportion of carbohydrates, 
proteins, fat, calcium and phosphorus. 

In addition, HORLICK’S 

— has been dependable for half a century 

— is a good source of natural milk and 
grain vitamins, notably A, B and G 

— is clean and ready for use at all times 

We Invite You to Listen to our Radio Program 
LUM and ABNER 
Every Night Except Saturday and Sunday 
NBC Blue Network 

Insist upon HORLICK’S— Original and Genuine 

HORLICK’S MALTED MILK CORPORATION 

RACINE, WISCONSIN 


Gallart-Mones (Barcelona) : ; n 

the Restoration of an Impaired Liver 

Pribram (Berlin) : Pre-operator 
and Post-operatory Hepatic Insuffi- 
ciency and its Preventive and Curative 
Treatment. 

P. Duval, Gatelier, J. C. Roux, Goif. 
ion (Paris) : The Prognostic of the 
“Operative Crisis” by the Examination 
of the Hepatic Functions. 

It may be recalled that this Congress 
will be preceded by the Second Inter- 
national Congress on, Gastro-enter- 
ology, to take place in Paris on the 
13th, 14th and 15th, September, 1937, 
under the presidency of Prof. Pierre 
Duval, at which two questions will be 
discussed: 

(1) The Early Diagnosis of Cancer 
of the Stomach, under the presidency 
of Profs. P. Duval and Gosset of Paris, 
and of Prof. Konjetzny of Berlin. 

(2) Acute and Chronic Occlusion of 
the Small Intestine: Authors have been 
selected in England, Belgium, Spain, 
the U. S. A., Italy and Poland for 
papers dealing with this latter ques- 
tion. 

Those desiring to attend these Con- 
gresses may receive information by ap- 
plying to Dr. Anthony Bassler, 121 
East 71st St., New York City. 

1937 GRADUATE FORTNIGHT OP 
THE NEW YORK ACADEMY 
OF MEDICINE 

For the Annual Graduate Fortnight 
of The New York Academy of Medicine 
a subject of outstanding importance in 
the practice of medicine and surgery is 
selected and is presented from as many 
angles as possible. It offers to the pro- 
fession a resume of the present knowl- 
edge of the subject so that the practi- 
tioner may be so informed. 

The Tenth Annual Graduate Fort- 
night will be held November 1 to 12 and 
will be devoted to a consideration of 
Medical and Surgical Disorders of the 
Urinary Tract. The subject will in- 
clude Bright’s disease, arterial hyper- 
tension, and infections, tumors, calculi 
and obstructions of the urinary tract, 
and will exclude veneral disease, dis- 
eases of the genitalia and gynecology. 

Twenty important hospitals of the 
City wili present coordinated morning 
and afternoon clinics and clinical 
demonstrations. At the evening mcet- 
ings prominent clinicians of New lore 
and many of the other leading medical 
centers of this country who arc recog- 
nized authorities in their special fid s 
will discuss the several aspects of the 
general subject. 

A comprehensive exhibit of boo's, 
pathological and research materia , 
diagnosis, treatment and prevention 
whenever possible, clinical and Inborn 
tory diagnostic methods, X-rays, action 
of drugs and other therapeutic meas- 
ures. Demonstrations will he held 
regular intervals. , 

Some of the features to be presented 
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gascro-intestinal disorders. 
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at the meetings, in the clinics and in 
the exhibit will be: 

Physiology of the kidney 
Tests for kidney function 
Edema and its treatment 
Uremia and pathology of kidney 
function 

Pathology of nephritis 
Clinical aspects of nephritis includ- 
ing glomerular, focal, embolic and acute 
interstitial nephritis 
Nature of hypertension 
Clinical aspects of hypertension, in- 
cluding malignant hypertension 


Evaluation of the surgical treatment 
of hypertension 

The nephroses 

Vascular and renal complications of 
pregnancy 

The relation of psychogenic factors 
of hypertension 

Pathogenesis and treatment of renal 
infections 

Renal and perirenal infections 

Tuberculosis of the kidney 

Calculus disease. The formation of 
stones 

Clinical aspects of calculus disease 


To Successfully Re-Establish 

Normal Regular Bowel Movement 

Without Roughage... Without Irritant Drugs 



• SAFE FOR 
Infants and 
Children 


• SUGAR FREE 
Ideal For 
Diabetics 
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Enzymes and Vita- 
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ers Yeast in 60% 
Pure Mineral Oil. 


Only Teaspoon Dosage 

ZymenoL Brewers Yeast Enzymes, through their catalytic 
activity in the upper and lower bowel, create and maintain a 
near fermentative field and favorable environment for bene- 
ficial bacteria. 

Putrefaction is Checked. The intestinal bacterial flora is bene- 
ficially changed. The fecal mass becomes soft and bulky re- 
storing peristalsis by natural impulse. Evacuation occurs daily 
with soft well formed stool, without gripe, purge or irritation. 
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Hydronephrosis and pyonephrosis 
Bright’s diseases in children 
Common urologic diseases in children 
Radiotherapy of tumors of the uri- 
nary tract 

Tumors of the kidney and ureter 
Tumors of the urinary bladder 
Pathologic physiology of bladder neck 
obstructions 

Transurethral resection of bladder 
neck obstructions 
Surgical treatment of obstructions at 
the neck of the bladder . 

The medical profession is invited to 
attend. 

_ A complete Program and Registra - 
tion Blank may be secured by addres - 
sing — 

Dr. Mahlon Ashford 
The New York Academy of Medicine 
2 East 103d Street 
New York City 

The following list of abstiacts thiow light on 
the vitamin value of canned foods:* 
Kohman, E. F., Eddy, W . H. and 
Carlsson, Victoria. 

Vitamin in Canned Foods. II. The 
Vitamin C Destructive Factor t'n 
Apples. 192!,, Ind. Eng. Chem., 
10 , 1201 . 

Best modern canning practices for 
apples, allow the fruit to stand for 
some time in a 2 per cent salt solution 
in order to permit the removal of 
oxygen by respiratory processes. Apples 
cooked without the removal of oxygen 
su flier large losses of. vitamin C. The 
vitamin C content of apples canned 
after removal of oxygen, compared 
favorably with that of the raw fruit. 

Sherman, H. C., LaMer, V. K. and 
Campbell, H. L. 

The Quantitative Determination of 
the Antiscorbutic Vitamin (Vita- 
min C). 1922, J. Am. Chcm. Soc., 
U, 105. 

Filtered tomato juice, prepared from 
commercially canned tomatoes was used 
as the. source of vitamin C in the ex- 
perimental work. No symptoms of 
scurvy were found in guinea pigs re- 
ceiving 3.0 ml. of this juice daily, as 
the sole source of vitamin C. It is con " 
eluded that commercially canned toma- 
toes are an excellent source of the an- 
tiscorbutic vitamin. 


Kohman, E. F., Sanborn, N. H., Eddy, 
W. H. and Gubin, Celia Zall. 
Vitamins in Canned Foods. A'H • 
Calcium and Vitamin D in Foods. 
Ind. Eng. Chem., 26, 75S, ISSh- 


Rats were carried through five gen- 
erations on the following diets: a mix- 
ture of raw foods, the same mixture 
home cooked, and a similar mixture o 


rhese abstracts were Iuroishe4 by ^ , 
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commercially canned products. With 
rate of growth, weight of young at, 
birth and weaning, number of deaths 
before weaning, and per cent ash of the 
tibia used as the means for comparison, 
the canned food diet was found to be 
superior to either the raw or home 
cooked diet. 

The addition of milk or calcium salts 
to a mixture of five common foods pro- 
duced an increase in ash content of the 
tibia. Addition of cod liver oil to a diet 
of canned foods, along with calcium 
salts added to give the calcium phos- 
phorus ratio of the Steenbock rachito- 


genic ration, did not produce a further 
increase in bone ash. 

Experiments reported by the authors 
demonstrate that ordinary foods con- 
tain a significant amount of vitamin D, 
and that most foods are deficient in 
calcium. The better performance of 
rats on the canned food diet was be- 
lieved to be due to a greater availability 
of a limited calcium supply. 

Wheeler, G. A. 

The Pellagra-Preventive Value of 
Autoclaved Yeast, Canned Flake 
Haddock, and Canned Green Peas. 


V. S. Public Health Reports » 
67, 1033. ’ 

The food studied was fed as a SUB . ' 
plement to a basic diet which was 
known to produce pellagra in the 
human. Regular commercial products 
were used in these studies. 

Canned flake haddock at the rate of 
227 grams daily did not prevent the 
occurrence of certain symptoms of pel- 
lagra. Daily portions of 310 grams 
protected women from all traces of this 
disease. These findings demonstrate 
the value of canned haddock in the pre- 
vention of pellagra. 


Announcing: 
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A New Product Meeting a Dietetic 
Requirement 

We’ve added Gerber’s Liver Soup to the Gerber family 
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excellent because it provides all the benefits of liver 
without the fibre. Furthermore, it is very palatable. 
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evaporation of excess moisture, make possible a high 
conservation of beneficial properties. 
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Devaney, Grace M. and Putney, Lydia 
K. 

The Vitamin A and D Content oj 
Canned Salmon. J. Home Eco 
27, 65S, 10SS. 

Two to four brands each of Chum, 
Pink, Red, and Chinook salmon pur- 
chased on the retail market, were ex- 
amined for vitamin A and D potency. 
The liquid in the cans as well as skin 
and bone were removed before feeding. 
The vitamin A and vitamin D contents 
of the various brands expressed in In- 
ternational units are given in the fol- 
lowing table: 


Vitamin Content of Salmon 



International 

International 


Units of 

Units of 


Vitamin 

Vitamin 

Variety 

A per Gram 

D per Gram 

Chinook . . . 

8 

3.9 


4 

2.G 



2.1 

Red 

4 

' 8 


2.5 


Pink 

1 

7.1 


1 

7.8 



6.2 



4.0 

Chum 

0.’5 

2.6 



1.9 

These data indicate that 

Chinook and 


Red and Pink varieties are the best 
sources of vitamin D. Of the foods 
:ommonly included in the diet, canned 
salmon is one of the richest sources of 
vitamin D. In addition to vitamins A 
rnd D canned salmon supplies an inex- 
pensive protein of excellent biological 


Eddy, W. H„ Gurin, Celia Zall and 
Kohman, E. P. 

Vitamins in Canned Foods. XH. 
Supplementary Nature of Grape- 
fruit and Prunes. Ind. Eng.- Chem . , 
24, 157, 1932. 

The vitamin C contents of raw and 
canned grapefruit were compared by 
means of guinea pig feeding tests. 
Three grams per day of either the 
fresh or canned fruit fully protected 
guinea pigs from scurvy, and only mud 
symptoms of scurvy were found in 
guinea pigs receiving a two gram 
dosage. 




Hepatic Lesions Presumably Secondary to Pancreatic Lithiasis 
and Atrophy; Report of Two Cases 

By 

ALBERT M. SNELL, M.D * 
and 

MANDRED W. COMFORT, M.DA 
RO CHESTER, MINNESOTA 


P HYSIOLOGISTS have long been aware that de- 
pancreatized animals maintained with insulin and 
dietary regulation alone are liable to develop hepatic 
insufficiency due to infiltration of the liver with fat. 
In'}*, in a recent discussion of the physiology of the 
pancreas, raises the question whether such changes 
ever occur in human subjects and states that to his 
knowledge they have not been observed. We have re- 
cently had under observation a young man with pan- 
creatic lithiasis, diabetes mellitus, and steatorrhea 
which has been proved to be due to complete absence of 
the external pancreatic secretions; he apparently has 
complete, or nearly complete, pancreatic insufficiency. 
His case is of particular interest because of the late 
and rather sudden development of secondary changes 
in the liver which are presumably comparable to those 
which have been described in the experimentally pan- 
createctomized animal. In addition, two other patients 
with chronic pancreatic disease have been seen at the 
clinic, apparently with similar changes in the liver. 
We propose to report these cases and to summarize 
the available information on the subject of hepatic 
lesions which may be secondary to pancreatic disease. 

The usual sequelae of pancreatectomy in the dog 
are well known and require only brief consideration. 
Fisher (1924) was the first to show that while pan-' 
createctomized dogs could live as long as eight months 
with insulin and dietary care, all of them succumbed 
eventually to a condition other than diabetes. The 
usual, and often the only, postmortem finding of sig- 
nificance was marked enlargement of the liver with an 
extreme degree of fatty degeneration. Allan, Bowie, 
MacLeod, and Robinson published a report which con- 
firmed Fisher’s findings in the same year, noting that 
shortly after pancreatectomy there was deposition of 
fat in the liver, which cleared under treatment with 
insulin, and that a second fatal episode of fatty de- 
generation which was unaffected by dietary regulation 
or insulin occurred later in the course of the experi- 
ment. At necropsy of some of these animals the liver 
was found to contain as much as 20 per cent fat by 
weight. When raw pancreas was added to the diet, 
fatty change in the liver was to a great extent pre- 
vented. 

In 1932, Best and Hershey reported their studies on 
the subject, especially from the standpoint of the effect 
of fatty degeneration of the liver on carbohydrate 
metabolism. When hepatic insufficiency developed in 
their animals, weakness, loss of weight and anorexia 
were the first symptoms ; the dogs later became 

* Division of Medicine, The Mayo Clinic. 

Submitted March 16, 1937. 


slightly jaundiced and glycosuria diminished gradu- 
ally on a constant diet, so that, finally, little or no 
sugar was found in the urine. If lecithin was added 
to the diet, it was found that it prevented fatty de- 
position and maintained the animals in good condi- 
tion ; biopsy specimens of the liver did not contain de- 
posits of fat, while glycosuria was increased to its 
original level. Later (1933), Best, Ferguson, and 
Hershey demonstrated by direct and indirect methods 
that choline, an important component of lecithin, also 
prevented the deposition of fat in the liver. Dragstedt 
and his associates (7, 15) (1936) have reported their 
studies on the relation of pancreatic activity to fat 
metabolism. They showed that fatty degeneration of 
the liver is not primarily due to loss of pancreatic 
secretions in the digestive tract and that the condition 
is not relieved by the oral administration of pancre- 
atic juice. They have demonstrated further that the 
pancreas contains a substance which on administration 
by mouth prevents the deposition of fat in the livers 
of pancreatectomized dogs. This substance, which 
they have named “lipocaic,” is presumably a hormone 
with a regulatory effect on the deposition and meta- 
bolism of fat. 

If these studies on animals can be applied clinically, 
it seems reasonable to suppose that fatty degeneration 
of the liver might develop when there was sufficient 
pancreatic damage to produce more or less complete 
pancreatic insufficiency, and that the process might 
reasonably be expected to respond to the administra- 
tion of lipocaic. We believe such a condition existed 
in our first case. 


ivur ji ur uasjiiS 

Case 1. The patient, a mechanic, aged thirty-six, was 
observed over a period of about two years. He was of 
reasonably good habits, but admitted that he drank to a 
moderate extent. At the age of twelve years he had had 
biliary colic followed by jaundice; no further details of 
this illness are available. At the age of twenty-eight he 
began to suffer attacks of severe upper abdominal pain 
which was projected bilaterally, more to the left than to 
the right, and which also extended to the hack. Repeated 
injections of morphine always were necessary for relief. 
At the age of twenty-nine, abdominal exploration was per- 
formed because of the suspicion of a penetrating or per- 
forating peptic ulcer; no ulcer was found but the opera- 
ting surgeon noted induration of the pancreas. Between 
the ages of twenty-nine and thirty-six, the patient con- 
tinued to have attacks of severe abdominal pain at fre- 
quent intervals, usually followed by vomiting and some- 
times by diarrhea. Six weeks before the time of his first 
admission to the clinic in the spring of 1935, diabetes 
mellitus developed which was severe from the onset; about 
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The vitamin C content of canned 
grapefruit, one of the best sources of 
this vitamin, is substantially that of 
the raw fruit. 

Rats receiving 3 to 7 grams of raw 
or canned grapefruit as a source of 
vitamin A failed to grow. This fruit 
contains no appreciable quantity of 
vitamin A. 

Raw and canned grapefruit contain 
both vitamins B and G in rather limited 
quantities. They appear to contain 
slightly more vitamin G than B. 

The vitamins in grapefruit are ap- 
parently stable under the conditions 


existing in the commercial canning 
procedure. 

Clow, Bertha, Parsons, Hf.len T. and 
Stevenson, Ina. 

The Vitamin C Content of Com- 
mercially Canned Sauerkraut To- 
gether with Sonic Observations on 
Its Vitamin A Content. J. Agr. 
Res., 41, 51, 19S0. 

Two brands of commercially canned 
sauerkraut were found to protect 
guinea pigs from scurvy if fed at the 
rate of 5.0 grams daily. This was the 
protective dosage found for a sample 


of raw sauerkraut. Four other brands 
of canned sauerkraut were found to be 
less potent sources of vitamin C. The 
least potent brand contained 1/3 to 1 <2 
as much vitamin C as the most potent 
brand. The six brands of sauerkraut 
examined were packed from different 
samples of cabbage and under different 
conditions; therefore, the factors re- 
sponsible for the variations in vitamin 
C content were not determined. These 
data would indicate that while the anti- 
scorbutic potency of canned sauerkraut 
may be variable, the product definitely 
contributes vitamin C to the diet. 

The contribution of vitamin A by 
stored winter cabbage or canned sauer- 
kraut is negligible. 

Kohman, E. F., Eddy, W. H. and 

Gurin, Celia Zall. 

Vitamins in Canned Foods. XI. “.4 
Canned. Food Diet." Inch Eng. 
Chcm., 23, 1004, 1031. 

White rats and guinea pigs were fed 
ad libitum, a diet composed of five can- 
ned foods selected to give a balanced 
diet. The combination of foods was 
changed every five days so as to include 
a wide variety of canned products in 
these tests. 

Forty-nine commercially canned 
foods, purchased on the retail market, 
were fed in seventy-four combinations. 
No supplements of any kind were added 
to the diet; neither were the animals 
exposed to sunlight In fifteen months, 
the experimental rats had reached the 
fifth generation. Rate of growth, re- 
production, and lactation were normal 
in all respects in all generations, indi- 
cating that the canned food diet had 
adequately met all nutritive require- 
ments. 

A similar experiment, carried out 
with guinea pigs, resulted in normal 
growth, reproduction, and lactation 
through three generations in thirteen 
months. These experiments demon- 
strate that a diet composed exclusively 
of commercially canned foods meets the 
nutritional requirements .of rats and 
guinea pigs during the complete life 
cycle. The significance of these results 
in human nutrition is that canned foods 
may be depended upon to supply in 
good degree the vitamins present in the 
raw foods from which they were pre- 
pared. 

Wheeler, G. A. 

The Pellagra -Preventive Value oj 
Autoclaved Yeast, Canned Flake 
Haddock, and Canned Green Peas- 
U. S- Public Health Reports, 48, 
67, 1933. 

The pellagra-preventive value of 
commercially canned peas was Mves 
gated. Canned green peas were ted as 
a supplement to a basic diet which was 
known to produce pellagra in women. 
Daily allowances of 450 grams of this 
vegetable protected women from the 
disease during a year. 


Toxic Absorption 
From the Bowel 

# It is recognized that many symptoms in them- 
selves far removed from the bowel, are the direct 
result of toxic absorption from the intestinal tract. 

Soricin has been used with most gratifying results 
for detoxification of the intestinal content. Urti- 
caria, angioneurotic edema, headache, vertigo, 
certain forms of eczema and other conditions when 
known to be caused by toxic absorption, have 
responded to the continued oral administration of 
Soricin over a reasonable period of time. 

Clinical sample and additional literature to phy- 
sicians on request. 

Soricin 

DOSAGE FORMS: Soricin Capsules — Enleric capsules oi 
sodium ricinoleate available in five-grain and ten-grain sizes. 
Soricin Tablets— Enteric coated tablets, each containing five 
grains ot sodium ricinoleate. 

Soricin and Bile Salts Tablets — Enteric coated tablets, each 
containing four and one-half grains of sodium ricinoleate, ond 
one-half grain of bile salts. 

ACTION: Detoxifies in vivo • Desensitizes • Inhibits putrefaction * 
Prevents toxic absorption. 

INDICATIONS: Bacierial Hypersensitivity of the intestinal tract * 
Intestinal toxemia • Intestinal allergy • Allergic diarrhea • Urti- 
caria — angioneurotic edema • Colitis. 

Literature and Sample on Request 

THE WM. S. MERRELL COMPANY, Cincinnati, U. S. A. 



DURING CONVALESCENCE 


...when 
resistance 
is low . 


Dietplays an important part in the 
convalescence of children from 
colds and other Spring illnesses. 
This is because appetite and 
digestion are frequently under 
par and the demand for nourish- 
ing, building food is increased. 



^ 


Reinforce the Ordinary Diet . . . 


There is one food supplement which 
fulfills all the requirements of the 
convalescent dietary regimen. Orig- 
inated for this very purpose, it is 
called Ovaltine. Highly nourishing 
and palatable, it is a food that is 
well rounded and easily tolerated. 
It not only tempts the taste, but can 
actually stimulate the lagging appe- 
tite of the convalescent child. A wide 
variety of "protective” food ele- 
ments are found in Ovaltine. Easily 
prepared, it is well adapted to be- 
tween meals feedings. Children are 


delighted with this treat and wel- 
come it as an addition to their diet. 

Why not recommend the use of 
Ovaltine at meals and between meals 
during the convalescent period? It 
can be of great value in helping to 
shorten convalescence, especially in 
children. Try it and see for yourself. 
• • • 

You may have some convalescent child in 
mind right now. If so, we will send you 
prepaid a large can of Ovaltine. Send 
evidence of professional standing to The 
Wander Company, 360 North Michigan 
Avenue, Chicago, III. co P r. 1937. The wander c<>. 

D. N. 5 
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Canned green peas are a valuable 
source of the pellagra-preventive factor. 

Wheeler, G. A. 

The Pellagra-Preventive Value of 
Canned Spinach, Canned Turnip 
Greens , Mature Onions and Canned 
Green Beans. U. S. Public Health 
Reports, 40, 2663, 1931. 

Daily portions of 482 grams of com- 
mercially canned spinach was the 
source of the pellagra-preventive factor 
in the diet of 14 women. Thirteen of 
these women developed no symptoms of 
pellagra during a year, while one 
showed signs of the disease near the 
end of eleven months on the diet. These 
data demonstrate that canned spinach 
could well be included in the diet for 
the control of pellagra. 

Parsons, Helen T. and Horn, 
Carolyn. 

The Vitamin C Content of Com- 
mercially Canned Sauerkraut Pro- 
duced Under Known Conditions. 
J. Agr. Res., 47, 627, 193S. 

Four brands of sauerkraut produced 
under conditions as nearly identical as 
possible were examined biologically for 
vitamin C. One brand protected guinea 
pigs from scurvy when fed at the rate 
of 5 grams daily. The other brands 


WALL CHART 



Large size wall chart (32x44") in color, of 
human digestive system, durably hand mount- 
ed on muslin with wood staves top and bottom. 
No. 7525 54.50 

♦ 

Headquarters for Anatomical Models and Charts. 
Catalogs on request. 
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were not such potent sources of vitamin 
C. 

Cabbage was reported to be protec- 
tive in daily doses of 2.5 to 5 grams, 
but, since this was not the same ma- 
terial from which the sauerkraut was 
prepared, direct comparisons can not 
be made. • 

Canned sauerkraut is considered a 
valuable source of vitamin C. 

Kositza, Lillian. 

A Comparative Study on the Use 
of Unsweetened Evaporated Milk 
and Bottled Cow’s Milk in Infant 
Feeding. J. Pediatrics, 1, 1,26, 
1932. 

A group of 217 infants were studied 
by physicians at the Los Angeles City 
Welfare Conference. Of 217 normal 
feeding cases, 110 were given unsweet- 
ened evaporated milk and 107 were 
given bottled cow’s milk. The formula 
of the unsweetened evaporated milk ap- 
proximated that of bottled cow’s milk. 
Supplements of vitamins A, C and D 
were given in the form of orange juice, 
tomato juice, and cod liver oil. 

Observations were made upon 13 pre- 
mature infants, 8 of which were given 
unsweetened evaporated milk and 5 
bottled cow’s milk. 

Slightly larger gains in body weight 
made by infants given unsweetened 
evaporated milk, than by infants given 
bottled cow’s milk. The increase in 
height of the infants on the two milks 
were about equal. Diarrhea was not 
as frequent in infants receiving un- 
sweetened evaporated milk as in those 
receiving bottled cow’s milk. Incidences 
of constipation were just about the 
same in the two groups. Infants fed 
unsweetened evaporated milk vomited a 
little more frequently. Aside from 
weight increases there were no appre- 
ciable differences in the performances 
of infants fed unsweetened evaporated 
milk and those fed bottled cow’s milk. 

From the standpoint of economy, 
availability, sterility, uniformity of 
composition, and ease of digestibility 
unsweetened evaporated milk has de- 
cided advantages over bottled cow’s 
milk for infant feeding. 

Rice, Frank E. 

Protein, Minerals and Vitamins of 
Evaporated Milk. Ain. J. Public 
Health, 24, 194, 1934. 

The nutritive value and uses of 
evaporated milk are reviewed. 

The heating of milk during evapo- 
ration brings about changes in its 
chemical, physical, and physiochemical 
properties. Due to these changes a finer 
curd is formed by the action of rennin 
or acid upon evaporated milk than upon 
raw milk. Protein, calcium, and phos- 
phorus of evaporated milk, on a com- 
parative basis with other forms of 
cow’s milk are well utilized. 

The vitamin A, D, or G content of 
milk is not affected by the processes of 



Neutralization 

of gastric HCL and 

PROTECTION 

from Harmful Alkalosis 
with 

TRI-CHLSHTE 


TRI-CALSATE is a buffered neutral 
antacid that eliminates the disadvan- 
tages of the alkaline antacids. For 
the distressing symptoms of peptic 
ulcer, heartburn, hyperchlorhydria, 
etc., TRI-CALSATE provides rapid 
relief without harmful systemic 
effects. 


TRI-CALSATE is non-toxic, non- 
irritating, palatable and economical. 
Available on prescription at your 
pharmacy or direct in 4-oz. and 18- 
oz. bottles. 


Avoid the 
vicious circle 
of alkali 
Neutralization 



Send for literature and a trial stipp 1 !/- 

F. H. PAXTON & SONS, 

INCORPORATED - 
Manufacturin' Pharmaceutical Chrmhts 

469 E. Ohio Sf. 



a 

STRIKING 

ACHIEVEMENT 


The synthetic production o{ vitamin B, in 
pure form represents a distinctive chem- 
ical achievement. Vitamin B, is recog- 
nised as a dietary essential for infants, 
children and adults. 

The first synthetic vitamin B, — Betaxin — 
makes available to physicians an ade- 
quate and economical supply of this 
dietary essential and antineuritic factor. 
According to clinical reports vitamin Bj 
is indicated not only in beriberi, but also 
in less severe B, avitaminosis character- 
ized by anorexia, gastric and intestinal 
atony. Its use is also suggested in preg- 
nancy and lactation, when metabolism is 
increased, as in hyperthyroidism and in- 
fections, and in various nervous disorders 
of nutritional origin. 

How Supplied: For oral administration tablets of 
0.1 mg. and 1 mg., bottles ot 50; for intramuscular 
injection, ampules of 1 cc. {= 1 mg.), boxes of 10. 
For research laboratories, crystals in vials of 15 
mg. and 50 mg. 

Each milligram is equivalent 

to 500 international units. 
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C A K N A 

Combats Acidosis 

CAKNAM is a true systemic nlknlirer, rich in 
citrates, presented in palatable form. CAKNAM 
neutralizes the toxic end products of the infec- 
tions and takes the load off the kidneys. Granular 
effervescent, free from tartrates and sodium 
chloride. Available on prescription in 3%-o*. 
bottles. 

Write for trial package and complete literature. 

F. H. PAXTON & SONS, INC. 

469 E. Ohio St. Chicago, 111. 



“JUICE-PAK” FRUITS 

Packed in Natural Juice 

For low carbohydrate diets, suggest 
Cellu Juice-Pak Fruits. Packed as they 
are picked — in natural juice 
— without sugar or water 
added. Their superior flavor 
can be enjoyed by the entire 
family. 

Write for Free Sample and Cellu 
Catalog. 

low CARBOHYDRATE 
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. » • w} V.a ChlCACO.^tliO^i. 
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evaporating: and canning. These pro- 
cesses reduce vitamin B content by 
about one-fifth, and vitamin C content 
to a considerable extent. The losses are 
not serious, however, because milk is 
not an important source of these 
vitamins and the diet should be supple- 
mented with foods rich in them. • 

Evaporated milk diluted with an 
equal volume of water gives, at a very 
reasonable cost, a sweet milk for every 
use. The flavor of evaporated milk dif- 
fers from that of the raw product; but, 
as with pasteurized milk, one becomes 
accustomed to the new flavor and de- 
velops a positive liking for it. 

Its freedom from pathogenic organ- 
isms, ready digestibility, uniformity of 
composition, and economy recommend 
evaporated milk for infant feeding. 

Report of Annual Meeting of 
Council on Pharmacy and Chem- 
istry. J. Am. Med. Assn., 102, 1200, 
10Si, 

The annual meeting of the Council 
on Pharmacy and Chemistry of the 
American Medical Association adopted 
the following units and standards for 
vitamins A and D. 

Vitamin A 

One unit U. S. P. X. (Revised 1934) 
= one unit International. 

One unit U. S. P. X. (Revised 1934) 
= 0.714 unit U. S. P. X. (1925). 
Vitamin D 

One unit U. S. P. X. (Revised 1934) 
= one unit International. 

One unit U. S. P. X. (Revised 1934) 
« 3.2G units A. D. M. A. 

One unit U. S. P. X. (Revised 1934) 
= 0.37 unit Steenbock. 

To be acceptable for inclusion in New 
and Non-official remedies, cod liver oil 
must contain not less than 850 units 
U. S. P. X. (Revised 1934) of vitamin 
A and 85 units U. S. P. X. (Revised 
1934) of vitamin D per gram. The 
average recommended daily dose is, for 
infants, 12 ml. and for adults 24 ml. 

To be acceptable, cod liver concen- 
trates must contain at least 1,100 TJ. S. 
P. X. (Revised 1934) units of vitamin 
A, and 110 U. S. P. X. (Revised 1934) 
units of vitamin D per capsule or other 
dosage unit. 

Goldberger, Joseph and Wheeler, 

G. A. 

A Study of the Pellagra-Preventive 
Action of the Tomato, Cavrot, and 
Rutabaga Turnip. XJ. S. Public 
Health Reports, 1,2, 1290, 1927. 

Six ounces of juice from canned to- 
matoes were not effective for the pre- 
vention of pellagra; however, a daily 
dose of 40 ounces was effective for pre- 
venting pellagra in 18 women for over 
a year. Tfre authors point out that 
their earlier idea about the lack of the 
pellagra-preventive in tomato juice was 
erroneous due to an unjust appraisal 
of the factor of quantity. 



In Your Next Ulcer Case 


With your next case of peptic ulcer, 
Doctor, consider Creamalin, the dis- 
tinctive colloidal cream of aluminum 
hydroxide that has revolutionized 
the treatment of gastric and duo- 
denal ulcer. Note its superiority 
and advantages: 

Prompt Symptomatic 
Relief 

Pain and epigastric discomfort dis- 
appear promptly. Reduction of acid 
irritation of the ulcer bed, together 
with correction of pylorospasm and 
hyperperistalsis, insure the patient’s 
comfort. 

Dependable Acid Fixation 

Creamalin fixes by adsorption 12 
times its volume of N/10 HC1 in less 
than 30 minutes. Acid neutraliza- 
tion is complete, sustained, constant. 

No Secondary Acid Rise 
No Change in Blood pH 

Creamalin does not induce secondary 
secretion of HC1, as do the soluble 
alkalies. Since it is not absorbed 
into the bloodstream, it produces no 
change in the blood pH or acid-base 
balance — hence alkalosis cannot 
occur. 

Rapid Demonstrable Healing 

With Creamalin Therapy (contin- 
uous drip) all roentgenologic evi- 
dence of the ulcer disappears in ' 
to 12 days, under oral administration 
in 3 to G weeks. Gastric and duo- 
denal ulcers yield with equal 
rapidity. 

A sample of Creamalin ami 
reprints of published re- 
ports await your request. 

Cleveland Chemical Associates 

3616 Euclid Avenue Cleveland, Ohm 




(3rd of a SERILS) 


JalUved * ♦ 


in Atonic Constipation * * * 

When the retarding mechanisms of the colon 
are too prolonged, mass movements fail and 
abnormal desiccation occurs, causing consti- 
pation of a type relieved by salines. 


Jal Itejititlca 


the mild saline aperient, offers essen- 
tially the same action as achieved 
by certain famous mineral waters. 
It helps to perform the two-fold 
function of waste elimination and 
alkaline conservation. 

New experimental evidence in- 
dicates that Sal Hepatici stimulates 
an increased rate of bile flow from 


the gall bladder into the duodenum. 

Sal Hepatica helps to combat 
tissue plasma acidity and to prevent 
mucous colitis resulting from re- 
tention of dry, irritating fecal masses. 
Support the disease-resisting factors 
of the body and eliminate waste 
material with Sal Hepatica. Send 
for samples and literature. 


%1 He/iatLca Jlnslws till! IlllHSlinnl Tract mill 
A ills jValure to Combat Aciilitij 


BRISTOL-MYERS CO 

19-NN WEST 50th STREET 
NEW YORK, N. Y. 
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For bland diet therapy, 

especially ULCER cases— PABLUM 

P AR too often the bland diet prescribed for gastric ulcer, colitis, and similar gastro-intestinal disorder. 
a is a deficient diet. An analysis made by Troutt of ulcer diets used by 6 leading hospitals in <i if 
ferent sections of the country showed them to be “well below the Sherman standard of 15 milligrams” 
m iron and low in the water-soluble vitamins. 1 “Vitamin B would appear to be represented at a mainten 
a pee level in most cases,” writes Troutt, “but the possible relation of vitamin B to gastro-intestinal func- 
tion and appetite should make one pause before accepting a low standard.” 


mgm.Fe 

perlOO Gm, 

PABLUM 


30 mom. 

O 


- to 


— to 


Farina 


0-8 mgm. 


Although Pablum has 
a low fiber content It 
is 37 times richer than 
farina In iron and in 
calcium, 4 times richer 
1 n phosphorus, and 
4% times richer in 
copper. 


Low in Fiber — High in Iron 

Pablum is the only food rich in a wide vari- 
ety of the accessory food factors that can 
be fed over long periods of time without 
danger of gastro-intestinal irritation. Its 
fiber content is only 0.9%. Yet Pablum con- 
tains 37 times more iron than farina and is 
an excellent source (+ + +) of vitamins B 
and G, in which farina is deficient. Supply- 
ing 8% mgms. iron per ounce, Pablum is 8 
times richer than spinach in iron. 


Rich in Vitamin B 

The high vitamin B content of Pablum as- 
sumes new importance in light of recent 
laboratory studies showing that avitaminosis 
B predisposes to certain gastro-intestinal 
■disorders. Apropos of this, Cowgill says, 
“Gastric ulcer is another disorder -which 
can conceivably be related to vitamin B de- 
ficiency. Insofar as the treatment of this 
condition usually involves a marked restric- 
tion of diet the occurrence of at least a 
moderate shortage of this vitamin is by no 
means unlikely.’" 


Requiring no further cooking, Pablum is especially valuable during the healing stage of ulcer when the patient Is back at 
work but still requires frequent meals. Pablum can be prepared quickly and conveniently at the office or shop simply by 
adding milk or cream and salt and sugar to taste. Pablum has the added advantage that it can be prepared In many 
varied ways — in muffins, mush, puddings, Junket etc. Further, Pablum Is so thoroughly cooked that Its cereal-starch has 
been shown to be more quickly digested than that of farina, oatmeal, cornmeal, or whole wheat cooked four hours In a 
double boiler (studies in vitro by Ross and BurrilP). In addition to the above advantages, Pablum Is the only base-form- 
ing cereal (except Mead’s Cereal which is the uncooked form of Pablum). 

Pablum (Mead’s Cereal thoroughly cooked) consists of t oheatmeal, oatmeal, cornmeal, wheat embyro, alfalfa, yeast, bet) 
bone, iron salt and sodium chloride. *-• Bibliography on request. 

MEAD JOHNSON & COMPANY - - Evansville, Indiana, U. S. A. 


Please enclose professional card when requesting samples of Mead Johnson products to cooperate In preventing their reaching unauthotlied person. 



Triple Action 

In Alimentary Intoxications 


CROOKES “KAO-LACTOS B” 


COLLOSOL KAOLIN : toxin-adsorption and protection to inflamed and 
ulcerated mucous membranes throughout the intestinal tract conform to 
modern practice. 

LACTOSE: promotion of B. acidophilus growth; resistance to hydrohsis 
and fermentation; mildly laxative; distinctly nutrient, lactose is a valuable 
supportive adjunct. 

VITAMIN B: combats anorexia by stimulating digestive secretions. In- 
creases intestinal tone. Each teaspoonful of Crookes Kao-Lac os > 
approximately 6 grams of the combination, contains 25 units \ i amin , 
and 5 units Vitamin B 2 . 

Send coupon for sample and literature. 


CROOKES LABORATORIES, Inci, 305 East 45th Street, New York, N. Y. 
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Human feces after ingestion 
3f Kondremul. The oil Is inti- 
mately mixed with the mass. 


Microphotographs reveal that Kondremul is not broken 
down in the digestive tract, but remains in a state o£ fine 
emulsion throughout the bowel. 

The microscope explains why Kondremul mixes so well 
with the bowel contents and corrects faulty elimination 
without leakage. 



Human feces after ingestion 
of mineral oil. Note the large 
patches of free oil. 


KONDREMUL with Phenolphthalein — combined laxative 
and regulator. 

KONDREMUL with Cascara — adds the tonic laxative 
effect of non-bitter cascara to Kondremul. 

KONDREMUL Plain — a corrective for deficient bowel 
action. 


THE E. L. PATCH COMPANY 

BOSTON, MASS. 



Human feces mixed in vitro 
with Kondremul. The mixture 
Is almost identical with the 
first picture. 


THE E. L. PATCH COMPANY, 
Stoneham 80, 

Boston, Mass. 

Gentlemen: Please send me clinical trial 
bottle of 

□ KONDREMUL (Plain) 

□ KONDREMUL (with Phenolphtha- 

lein) 

□ KONDREMUL (with Cascara) 

(Mark preference) 

| NOTE: Physicians in Canada should 
{ mail coupon direct to Charles E. Frosst 
I & Co., Box 808, Montreal — producers and 
! distributors of Kondremul in Canada. 


Dept. D. D. 5 

Dr. 

Address 

City 

State 
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KONSYL 


The Mudlagenous-Forming Part 
of the Plantago Ovaia 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVANTAQES 

1 Safe 

2 Effective 

3 Non-Habit Foming 

4 Easily Taken 

5 Priced for People of Limited 
Means Who Have To “Take 
Something” Every Day. 

A Teaspoonful Makes A Tumblerful Of “Jelly" 


Burton, Parsons & Co. 

(Established 1885) 

Washington, D. C. 


BILE SALTS 

Fairchild 

The sodium glycocholate and tauro- 
cholate, the salts of conjugated colic 
acids in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gail — in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, l / oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 


Sebrell, W. H. 


Table Showing the Pellagra-Preventive Yah, , 
Various Foods. V. S. Pub. Health Bpts, 43 I'jjJ 
The pellagra-preventive value of various food. Uu 
have been thoroughly tested under controlled conditionst 
both dogs and humans are tabulated. Pellagra X,," ® 
values are assigned on the basis of amounts fed; m 
indicating absence of pellagra in all subjects, fair 5 
fying appreciable to considerable pellagra-preventiveX 
with evidence of pellagra in one or more subjects, slid* 
denoting the failure to prevent the disease but delavW - 
onset and, none indicating the absence of pellagra-pm-m. 
ting value of practical importance. 


Canned Food 

Beef, Corned 

Chicken 

Salmon 

Collards ...... 

Kale 

Peas, Green 

Tomatoes, Juice 

from 

Turnip Greens 
Haddock 


Daily Amount 
(Grams) 

200 
325 
168 
482 
534 
' 450 


Tetaim. 

Prevent!,, 

Vtl» 

Good 

Good 

Good 

Good 

Good 

Good 


1200 Good 

482 Good 

340 Fait 


Evaporated Milk. . .15 c.c. per kilo of body weight 


Cabbage, Green . . . 482 

Mustard Greens . . . 533 

Spinach 482 

Beans, Green 

Stringless 550 

Lettuce, Cos 516 

Onions, Green .... 502 


Fait 

Fair 

Fair 

Fair 

Slight 

Slight 

Slight 


Caldwell, G. W. 

The Nutritive Value of Strained Vegetables in Infant 
Feeding. J. Pediatrics, 1, 7i9, 1932. 

Pediatricians appreciate the value of foods rich in 
minerals and vitamins in the diets of young infants. In 
the past there has been some uncertainty as to the ability 
of young infants to digest, absorb, and tolerate supple- 
ments of vegetables. 

In a series of experiments, strained vegetables were fed 
to 60 infants. The amounts fed daily were, 1 ounce up to 
3 months, 2 ounces from 3 to 5 months, and 414 ounces 
from- 5 to 9 months. The strained vegetables were well 
tolerated by the majority of infants. The infants were 
practically free from digestive disturbances, in only 8 
cases were the stools loose, and in these cases for only 2 
to 4 days. Two infants vomited one feeding a day for one 
month. 

The results indicated that the feeding of strained vege- 
tables contributed to the physical development and well 
being of the infants. , 

Properly prepared strained vegetables included in t e 
diet aid in supplying adequate amounts of. minerals an 
vitamins to assist in the promotion of _ optimum dev e op 
ment of bone and teeth. Modern scientific methods cna c 
manufacturers to prepare strained vegetables “in sue a 
manner as to retain” a large portion of the es»er. 10 
minerals and vitamins. 


Kohman, E. F. 

Stabilizing Nutrients by Canning. Ind. Eng- Chan., 
Si, 650, 1932. 

This paper is a general discussion of the contribution ® 
the canning industry to present day problems arising • 
changing dietary demands. Fruits and vegeta c ‘ 
harvested at the proper stage of maturity when m* 
values are at a maximum and canned shortly after a - 
ing. Modern canning practices tend to preserve ra 
than diminish the inherent nutritive values vvnici 
rapidly lost upon storage in the raw state. 





Applied to 

ASPIRIN . . ■ ASPIR-VESS offers a convenient, palatable and an unusually 
effective method of administering aspirin in combination with alkali buffer salts. 

BROMIDES . b b BROMO-VESS supplies the bromides of potassium, sodium 
and ammonium in an effervescent alkaline tablet. Disguises the salty bromide 
taste, helps safeguard against bromide rash. 


CINCHOPHEN 

SALICYLATES . . b CINSA-VESS . . . effervescence plus a satisfactory amount 
of free alkali to reduce possibility of gastric disturbance and unpleasant 
by-effects to a minimum. 


EFFERVESCENT PRODUCTS, Inc. 

ELKHART, INDIANA 
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Cook County Graduate School 
of Medicine 

In affiliation with COOK COUNTY HOSPITAL 

Announces 

Twenty Hour Course in 
Gastroscopy 

By Professor Rudolf Schindler 

The course will consist of practical work 
in the use of the flexible gastroscope designed 
by Dr. Schindler, formerly of Munich, Ger- 
many. Gastroscopic examinations will be made 
daily, and during the second week gastro- 
scopies will be carried out by each student. 
The clinical, x-ray and gastroscopic findings 
will be compared. 

The course will occupy two hours daily from 
Monday to Friday for two weeks. Courses are 
offered on July 5-17 and August 2-14. 

Minimum attendance 2 — Maximum attend- 
ance 4. 

For further information address the 

Cook County Graduate School 
of Medicine 

427 South Honore Street, Chicago, Illinois 
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for Your 

Cathartic Addicts 

Cholmodin effectively interrupts the vicious cycle 
of habituation to irritant laxatives. With Cholmodin, 
the annoying habit may be corrected, since its 
composition of deoxy cholic acid and extract of aloes 
affords a means of correcting chronic constipation 
in a physiologic manner. The bile acid derivative 
restores normal tonus in the small intestines, as 
well as increasing peristaltic activity; the extract 
of aloes effectively activates the colon. Thus the 
entire tract is stimulated to normal function. After 
an appropriate period of therapy evacuation occurs 
spontaneously. 

Literature and Samples for clinical trial on request 
Prescribe in boxes of 50 tablets 

Riedel-de Haen, Inc. 


105 Hudson Street 


New York. N. Y. 
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This conservation of nutrients is effected hr 
more of the following factors: removal of oxygen bv T. 
. heating, rapid heating to produce ebullition of 
gases and use of vacuum. It is concluded that vitamins 
A, D, and G are not destroyed during canning and that 
vitamins B and C are less liable to the canning procedure 
than is generally believed. Commercial canning serves m 
important function in stabilizing vitamins in perish 
foods for year round consumption. 


Tolle, C. D. and Nelson, E. M. 

Salmon ' Oil and-. Canned Salmon As Sources of 
Vitamins A and D. '2nd. Eng. Client., 23, lose, mi. 
The vitamin A and D content of commercially canned 
salmon of five different species was determined by bioW- 
. gical assay using albino rats. The oil was expressed from 
the canned product and fed in graded doses. 

Vitamin A potency was not found to be high and it 
varied directly with the degree of pigmentation. ■ Oil from 
two species of canned salmon had vitamin D , potencies 
equal to that of medicinal cod liver oil, while a third 
species was found to be about one-half as potent.- 
From a consideration of the vitamin D values of salmon 
oil, the oil content of canned salmon and the quantity of 
canned salmon consumed annually in this country, it was 
concluded that this pi'oduct supplies more vitamin I) than 
the cod liver oil used for both human and animal feeding. 


Goldberger, Joseph and Wheeler, G. A. 

A Study of the Pellagra-Preventive Action of Canned 
Salmott. V. S. Public Health Reports, U, 2739, 1929, 
A moderately priced grade of commercially canned 
salmon (Alaska chum) was demonstrated to be a good 
source of the pellagra-preventive factor. Six ounces per 
day protected women from pellagra. Experiments with 
18 women were continued for more than a year without 
the appearance of a single case of pellagra. 

Canned salmon, a comparatively cheap, readily available 
preserved food, is a valuable addition to the diet in rural 
areas of the South in which pellagra is endemic in the 
spring and summer months. 


Wheeler, G. A. 

The Pellagra-Preventive Value of Canned Spinach, 
Canned Turnip Greens, Mature Onions, and Canned 
Green Beans. U. S- Public Health Reports, 16, -6(3, 
1931. 

A pellagra-producing basic diet was supplemented with 
482 grams daily of commercially canned turnip grccr.r . 
Not a single case of pellagra developed in 15 women fed 
the above diet for more than a year. 

The author concluded that turnip greens might well be 
included in any program designed to bring about per- 
manent control of pellagra. 


Miller, Carey D. 

Vitamin C in Fresh and Canned Pineapple. J. Borne 
Eeon., 17, S77, 1925. 

The low pH of pineapple helps to prevent any marked 
destruction of its original vitamin C content during t e 
relatively light process which it receives when c ° m “ er ' 
dally canned. Since excellent growth rates were o , 
from feeding 7 grams of canned pineapple and 5* 
the juice, it is considered a good source of vitamin C, oei s 
only slightly inferior to the fresh product. 


MacLeod, Grace and Booher, Lela. 

The Antiscorbutic Content of Some Preserved Foo 
J. Home Econ., 22, SSS, 19SO. _ 

The vitamin C content of canned grapefruit is a ° 
equally distributed between the pulp and the 3“ Ic f- 
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HEMATINIC PLASTULES 

IMPROVED IRON MEDICATION 

Large doses of iron are no longer necessary for the successful 
treatment of hypochromic anemia. Independent investigations 
have proved that Hematinic Plastules yield rapid clinical 
response, equivalent to the results obtained from massive doses 
of other forms of iron » The average patient requires only three 
Hematinic Plastules Plain daily which obviates the unpleasant 
effects usually associated with massive iron feedings • We 
will be pleased to send samples and literature on request. 


THE BOVININE COMPANY • 8134 McCORMICK BLVD. • CHICAGO, ILLINOIS 
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Authorities agree that chole- 
reties, ' whether bile salt* or ’ 
bile acid*, a/e not cho/a- . 
gogue* {the y do not stimulate 
gall bladder evacuation).* The 
effective end proven ” chola- 
gogue* are fat* and fatty 
ccidj.** 

CHOLAGOGUE 

EX I COL 

contoirting both a tatty acid (oleic acid) and bile salts, 
is a true chologogue and choleretic. 

Furthermore ... it was definitely proven that the addition 
of oleic acid to bile salts (Exicol) increases bile secre- 
tion from the liver 100 to 200%,*" 



CHOLERETIC 


jxsn-ots 


EXICOL fulfills the nec- 
essary requirements' for 
the adequate manage- 
ment of diseases of the 
biliary tract. 


Dose: 2 capsules t.i.d. a.c. 
Prescribed in boxes of 36 
and 100. 

*Am. J. Roentgen. 19:341, 1928 Am J. Med. Scten. 
6:182, 1931. 

•♦Arch.lnt Med. 3 8:647.1 926. Am.J.Sufg.7:455,1 929. 
***Ann. tut. Med. 6-.1465. 1933. J. lab. & Clin. Med. 
19.567, 1934. 



BROOKLYN SCIENTIFIC PRODUCTS C0. ? INC. 

70 Fifth Avenue, New York, N.Y. 


For The Irritable 


Colon . . . . 

TESTAGAR 



Providing smooth 
BULK — stimulating 
peristalsis yet bland 
and non-irritating to the 
intestinal -walls. 

TESTAGAR is a non- 
emulsified combination 
of Piantago Leo Flingi 
(he mi-cellulose) and 
the finest agar (cellu- 
lose). Completely un- 
changed (chemically) 
during passage from 
mouth to rectum. 


Samples sent on request 


The TESTAGAR LABORATORIES, Inc. 

424 W. Elizabeth St. DETROIT, MICH. 


10 and 15 per cent, placing the protective level sormwL, 
between 2.2 and 2.8 grams. Rated in terms of units cm 
ned .grapefruit contains between 20G ami 162 <si. ’ n ‘ 
units. per pound, which ranks it as one of the best 
of vitamin C. 


Gderrant, N. B., Rasmussen, Russel a. and Dwrare 
• R. Adams. !ER > 

The Value of the Chemical Titration Metkod in Be- 
to-mining the Vitamin C Potency of Cerium 
Substances. J. Nutrition, 0, 667, 1035 . 

Canned sauerkraut juice was found by titration with 
2,6-diehlorophenolindophenol to contain 0.082 mg. of as- 
corbic acid per milliliter. The calculated minimum pro- 
tective dose for guinea pigs was 6.2 ml. 

On the basis of these data canned sauerkraut juice may 
be considered a fair source' of the antiscorbutic vitamin. ' 

Fellers, Carl R. and Isham, Paul D. 

Vitamin C in Canned Citrus Products. J. Home Eton. 
■21,, 820, 1932. 

As a result of feeding tests on guinea pigs, it was found 
that approximately 1.2 grams of canned grapefruit slices 
afford protection from scurvy, which ranks it as one of 
the richest vitamin C foods. 

One and one-half grams of canned grapefruit juice gave 
protection from scurvy., which also classes it as an excel- 
lent source of vitamin C. 

The canned fruit used in this experiment had undergone 
from 6 to 9 months’ storage. 

Wheeler, G. A. and Hunt, D . J. 

The Pellagra-Preventive Value of Green Cabbage, 
Collards, Mustard Greens, and Kale. V. S. Public 
Health Rpts., 1,8, 751,, 1033. 

A pellagra producing basic diet was supplemented with 
534 grams daily of commercially canned kale. A group oi 
fourteen women was fed this diet for a year without the 
appearance of a single case of pellagra. Canned kale is a 
good source of the pellagra-preventive factor. 

Wheeler, G. A. and Hunt, D. J. 

The Pellagra-Preventive Value of Green Cabbage, 
Collards, Mustard Greens, and Kale. V. S. Public 
Health Rpts., 1,8, 751,, 1933. 

A pellagra producing basic diet was supplemented with 
482 grams of commercially canned collards daily.. Thirteen 
women were fed this diet for a year without a single case 
of pellagra appearing. 

Commercially canned collards could be used for the 
control of pellagra in the rural sections of the South. 


Wheeler, G. A. and Hunt, D. J. 

The Pellagra-Preventive Value of Green Cabbage, 
Collards, Mustard Greens, and Kale. U. S- Public 
Health Rpts., 1,8, 755, 1038. 

A pellagra producing basic diet was supplemented with 
a daily serving of 482 grams, including the can liquor, <> 
commercially canned green cabbage. One case of pe agr 
developed in 16 women kept on the diet for a yeai. 
grams was the border line dose of this vegetable. 

Canned green cabbage is a valuable food for supp 
menting the diet in the rural areas of the South to con 
pellagra. 


Wheeler, G. A. and Hunt, D. J. 

The Pellagra-Preventive Value of Green CabhaffS, 
Collards, Mustard Greens, and Kale- U. o- 


Health Rpts., 48, 754, 1033. 

A pellagra producing basic diet was supplemented with 
533 grams, including the can liquor, of commercia 5 . 
ned mustard greens. One case of pellagra de\e p 
14 women kept on this diet for a year. , 

Canned mustard greens are a fair source of V 
Iagra-preventive factor and could well be include 
diet for the control of (pellagra. 



THINK OF THIS! 



■jfcr Karo Syrup contains twice as many 
calories as . . . 



Maltose - Dcxlrins — Dextrose powdered 
including Karo powdered 



-jc Infant feeding pi’aclice is primarily 
the concern of llic physician, therefore, 
Karo for infant feeding is advertised 
to the Medical Profession exclusively. 


For further information, 

write CORN PRODUCTS SALES COMPANY, DeptD. N. 5 17 Battery Place, New York 
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Synopsis of 

Digestive Diseases 

By JOHN L. KANTOR, Ph.D., M.D., 
Associate in Medicine, Columbia University. 

260 pages, 40 illustrations. Price, $3.50. 

This book presents simply, clearly and concisely, the essen- 
tial facts concerning- the diseases of digestion. An effort 
has been made to preserve the proper balance between 
stress and subordination, inclusion and omission; and to 
emphasize throughout the ways in which gastro-enterology 
fits into the larger field of internal medicine. To this end 
the opening chapter on classification has been designed for 
early orientation, clinical syndromes common to many dis- 
eases have been elaborated as fully as possible, and a 
final section has been devoted to digestive symptoms in 
extradigestive diseases. 

In the preparation of this book the writer has drawn on 
his clinical records for much of his basic statistics, as well 
as on his practical experience in teaching gastro-enter- 
ology to both undergraduate and graduate students. The 
current literature, in periodicals and in special, mono- 
graphs, has been carefully, and it is hoped critically, 
utilized. 

The illustrations, most of them original, and all of them 
drawn especially for this book, include several synoptic 
charts devised for the diagramatic presentation of the 
more important diseases. The special diet lorms are de- 
rived in practically all instances from the Montefiore Hos- 
pital Manual of Diets. 


THE C. V. MOSBY COMPANY, 

3525 PINE Blvd., St. Louis, Mo, 

Gentlemen; Send me the synopsis books checked with (X), 
charging my account. 

0 “Synopsis of Digestive Diseases.” By Kantor $3.50 

0 “Synopsis of Ano-Rectal Diseases.” By Hirschman $3.60 


Synopsis of 

Ano-Rectal Diseases 

By LOUIS J. HIRSCHMAN, M.D., F.A.C.S., 
Professor of Proctology, Wayne University. 

288 pages, 174 illustrations. Price, $3.50. 6 color 
plates. 

This work goes into detail especially in the technic of 
methods of diagnosis and details of treatment which can 
be administered without the use of general anesthesia. 
Many methods of office treatment are described and clearly 
illustrated. Care has been taken to piesent methods of 
treatment which do not require complicated or expensive 
electrical or other apparatus. It docs not attempt to treat 
of the major diseases of the rectrm or of the colon but is 
designedly limited to the treatment of the commoner dis- 
eases of the anus, anal canr.l and the rectum. The diag- 
nosis, however, of major conditions such as carcinoma, are 
included of necessity in order to avoid pitfalls for the 
unwary. 

This synopsis has all the salient material of the Fourth 
Edition of Hirschman’s "Handbook on Diseases of the 
Anus and Rectum" condensed and brought up to date and 
in addition many methods of diagnosis and treatment 
which should assist the general practitioner of medicine 
in acquiring a better knowledge of those diseases of the 
anus and rectum which are amenable to treatment outside 
of the purview of the specialists. 

Am. Jour, of D..D. N. 5-37 

Dr - - — 

Address - - 
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a, recorder for circular muscle; b, recorder for longitudinal muscle; c, 
distention recorder; d, small wire crotches for pinching and holding thread; 
c, /, and a, writing lever; h, bar which is clamped to side of tank. 


recorder one has to make a little rent in the bloodless, 
transparent part of the mesentery, but this does not 
seem to have any injurious effect. Occasionally one 
may have to tie the bowel in place with the help of a 
fine thread put through the mesentery. 

The tracings made 'with the distention recorders 
usually showed oscillations due to the rhythmic con- 
tractions of the bowel. It seemed at times, also, as if 
the distention recorder were serving somewhat as a 
plethysmograph to record small changes in the volume 
or thickness of the wall of the bowel. All in all, I 
think this new recorder is the best available for the 
recording of rush waves in the intestine of the rabbit. 

Records made simultaneously with the help of the 
three types of enterograplis attached to one short 
segment of bowel. Records were made during the pas- 
sage of rushes through a short segment of bowel, 
usually several centimeters long, to which were at- 
tached the three types of recorders. In this way I 
could see not only how the records differed, but also, 
by placing distention recorders at the oral and caudal 
ends of the segment, with a circular and a longitudinal 
recorder in between, I could tell when fluid entered 
and left the segment and could distinguish between 
relaxation and distention. 

When a rush passed, all four records usually looked 
much the same, all the levers having risen and fallen 
in unison. If the circular and longitudinal recorders 
had shown distention by a fall in the record, as I 
originally expected them to do, the tracings obtained 
with them should have been min'or images of those 
obtained with the distention recorders. Actually, it 
was only occasionally that the circular and longitudinal 
apparatus recorded distention as a drop in the level 
of the record. 

Although puzzles remain, the tracings made with 


the distention recorders now show happenings that 
correspond well with the impressions gained by the 
obseiwer while he watches rushes passing through 
nicotinized bowel or bowel injured by anoxemia. They 
show occasional distention which is not followed by 
active contraction, but only by a slow tonic restoration 
of the original diameter of the bowel. They help also 
in distinguishing between a normal rush and an im- 
perfect one, something which the old recorder's com- 
monly failed to do. 

Unfortunately for the student of peristalsis who 
would like to diffei'entiate abnormal and normal 
rushes, even fast rushes in apparently normal animals 
do not always run down the bowel evenly as one might 
expect them to do. Occasionally the records will show 
that a particular segment was suddenly distended with 
fluid or gas and thus stimulated to contract at a time 
when the crest of the oncoming wave was still 50 cm. 
orad. At other times it will be seen that a segment 
contracted ahead of time in spite of the fact that no 
fluid had yet entered it. Not infrequently, also, the 
person who watches a big wave will get the impres- 
sion that it consists of a series of disconnected short 
rushes, and yet the records of distention will show 
that each time, as a contraction died out, some of the 
moving column of fluid seeped on and apparently gave 
rise to a rush fui'ther caudad. In other cases the re- 
corder's show that a definite shallow ripple passed from 
one active segment to another, invisible to the unaided 
eye. 

With the distention recorder a good quick rush in 
a normal bowel commonly produces in the tracing a 
sharp peak. When the neuromuscular mechanism of 
the bowel has been injured by anoxemia or nicotine, 
there may still be a sudden distention, with a shai*p 
rise of the point of the lever, but then it drops slowly 
dunng a period of a minute or more. During this 
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Fig 1 . 1. Showing typical pancreatic stones. 


40 to 45 units of insulin a day were required to control 
glycosuria. 

On the first physical examination there were no signifi- 
cant findings other than moderate emaciation. Marked 
glycosuria, with a fasting value for blood sugar of 163 
mg. per 100 c.e., was noted. Roentgenologic examinations 
of the gastro-intestinal tract and gall bladder were nega- 
tive; those of the small bowel did not reveal any demon- 
strable abnormality. A test of liver function with brom- 
sulphalein showed no retention of dye, the rate of hippuric 
acid conjugation was normal, the serum bilirubin was 
normal in amount and reaction, and there was no reduc- 
tion in serum protein (7.24 gm. per cent). The serum 
lipase, which is usually elevated in acute pancreatitis, was 
within normal limits. Complete absence of pancreatic 
secretion was demonstrated by studies on the duodenal 
content. Roentgenograms of the upper part of the ab- 
domen disclosed numerous small calcified areas which 
seemed to be distributed throughout the body of the pan- 
creas (Fig. 1). There was some question as to the benefits 
which might be derived from operation, but it was never- 
theless felt that exploration was justified in the hope that 
the pancreatic duct could be freed of stones. At operation 
a mass of adhesions was found in the right upper portion 
of the abdomen; the gall bladder was slightly distended, 
the common duct was about twice the normal size, and the 
liver was apparently normal. The pancreas was much 
firmer than normal and was enlarged to about three times 
the normal size. Since it seemed that the stones could 
not be removed from the pancreatic ducts without grave 
risk, only cholecvstostomy and choledochostomy were per- 
formed in the hope of relieving the pancreatic infection 
presumed to be associated with the condition. 

Following operation the patient got along well for about 
three months when marked diarrhea appeared, as it had 
at various times in the past. He had as many as twelve 
stools in twenty-four hours; they were of an offensive 
odor, and were bulky and fatty. Since this steatorrhea 
was obviously due to deficiency of external pancreatic 
secretion and it did not respond to symptomatic measures, 
pancreatic juice obtained from dogs according to the 
method of Bargen, Bollman and Kepler was administered 
by duodenal tube and in a dried form. The details of this 
study are reported elsewhere; suffice it to say here that 
there was prompt and definite improvement in the patient’s 
condition, the number of stools decreasing to two in 


twenty-four hours. He was allowed to return home 
got along fairly well until the summer of 1936 wh»ri he 
rgain experienced attacks of abdominal pain similar to 
those described earlier. Following such episodes of pain 
glycosuria and diarrhea increased, and following the last 
attack, in September, 1936, slight jaundice and marked 
ascites and edema made their appearance. 

On physical examination at the clinic at this time en- 
largement of the liver was noted, its edge being palpable 
8 cm. below the costal margin. The spleen was definitely 
enlarged, and a few distended veins were visible over the 
abdominal wall. The stools contained only a moderate 
amount of fat and the diabetes was about of the same 
severity as before, requiring 40 units of insulin daily for 
control. The fasting value for blood sugar was 200 mg. 
per 100 c.c. On two examinations the duodenal juices 
were found to contain no pancreatic ferments whatever. 
Blood smears revealed macrocytosis typical of disease of 
the liver. The bromsulphalein test of liver function re- 
vealed retention of dye grade 3; the hippuric acid test 
showed some reduction in liver function (2.26 gm. calcu- 
lated as benzoic acid). The value for blood cholesterol 
was 192 mg. and for cholesterol esters 136 mg. per 100 
c.c.; serum proteins were 7.3 gm. and serum bilirubin 2.9 
mg. per 100 c.c., the van den Bergh reaction being direct. 

In discussing the physiologic aspects of this case with 
Dr. Bollman, who had prepared the pancreatic juice used 
in the treatment of the patient’s steatorrhea, the possi- 
bility of fatty change in the liver due to the primary 
pancreatic lesion was first considered. While attempting 
to obtain a supply of lipocaic for treatment, it was de- 
cided to attempt to control the ascites and edema by in- 
creasing the intake of carbohydrate, by giving ammonium 
nitrate in full doses and by intravenous injections of 
salyrgan. On this regimen distention of the abdomen de- 
creased rapidly and the peripheral edema disappeared. 
Through the courtesy of Dr. Dragstedt, sufficient lipocaic 
for twelve days’ use was supplied. During that period the 
liver definitely decreased in size, and dye retention which 
had previously been graded 3 was reduced to grade 1. 
Later protamine insulin was substituted for ordinary 
insulin, about 80 units being given on alternate days. At 
the time of dismissal the diet consisted of 250 gm. of 
carbohydrate, 60 gm. of protein, and 122 gm. of fat (2,340 
calories). The patient was considerably improved gener- 
ally; there was no ascites or edema and the fatty diarrhea 
was under satisfactory control. 

On March 1, 1037, the patient wrote that he was feeling 
remarkably well, that there had been no return of the 
ascites or edema, and that the diarrhea had not recurred. 
The administration of lipocaic will be continued for an 
indefinite period. 

In this case there is good evidence to show that the 
primary pancreatic lesion was of long duration and 
that whatever lesion developed in the liver was of 
much more recent date and of rapid development. 
Hepatic functional tests and careful inspection of the 
liver at operation, early in 1935, did not reveal any 
significant changes; the hepatic and splenic enlarge- 
ment, the ascites and edema, and other evidences of 
hepatic involvement appear to have developed acutely 
a year later. It is possible, but by no means certain, 
that the immoderate use of alcohol hastened the 
process. The prompt improvement under treatment 
the decrease in the size of the liver and reduction in 
dye retention when lipocaic was given, and the marked 
and rapid general improvement in the patient’s condi- 
tion argue for a diffuse fatty change rather than tor 
the presence of the ordinary forms of portal cirrhosis. 

In Case 2, the available information is less conclu- 
sive, but the clinical picture is very suggestive of a 
more or less identical change in the liver. Here again 
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there is little to suggest the possibility of a permanent 
type of structural hepatic damage, although the 
pancreatic lesion was undoubtedly of long duration : 

Case 2. The patient, a physician, aged forty years, came 
to the clinic in January, 1936, complaining of intermittent 
jaundice and abdominal cramps. There was a history of 
alcoholism, and many of his digestive complaints were 
more or less intimately associated with drinking bouts. 
On reviewing the history, the patient described attacks of 
upper abdominal pain which were projected to the left 
and were accompanied by nausea, chills, vomiting and 
fever. Jaundice and diarrhea had accompanied or fol- 
lowed these attacks. During the two years preceding 
registration at the clinic, the patient had lost 50 pounds 
(22.7 kg.) and had become extremely nervous and weak. 
Shortly before coming to the clinic ascites and edema had 
developed. 

On physical examination the patient was found to be 
weak, pale, and slightly jaundiced. The abdomen was dis- 
tended with fluid and a number of large superficial veins 
were observed over the anterior abdominal wall. The edge 
of the liver was felt about 4 cm. below the costal margin; 
the spleen was also moderately enlarged. Because of the 
patient’s poor condition, he was hospitalized and a tenta- 
tive diagnosis of portal cirrhosis and ascites was made. 
Urinalysis was essentially negative; the value for hemo- 
globin was 13.3 per 100 c.c., and erythrocytes numbered 
4,200,000 and leukocytes 7,100 per cubic millimeter of 
blood. The differential count was essentially normal, but 
morphologic examination of the blood smears revealed a 
“toxic” blood picture with definite macrocytosis. The 
plasma coagulation index and number of platelets were 
normal, 1.3 and 170,000, respectively. Blood urea, blood 
sugar, and plasma chlorides were, respectively, 1G, 95, and 
608 mg. per 100 c.c. The serum protein was 5.63 gm. per 
100 c.c. and the albumin-globulin ratio 1.08:1. The blood 
cholesterol and cholesterol esters were, respectively, 89 and 
60 mg., and the blood calcium was 8.8, phosphorus 3.2 and 
phosphatase 7.2 mg. per 100 c.c. Two tests for serum 
lipase gave results of 0.7 and 0.35 c.c., respectively, as 
measured in cubic centimeters of tenth normal sodium 
hydroxide. The Takata-Ara test was strongly positive. A 
liver function test with, bromsulphalein showed dye reten- 
tion, grade 1. The serum bilirubin reading was 1.4 mg. 
and gave a direct reaction. The benzoic acid excretion 
was 3.22 gm. in four hours. Roentgenologic examinations 
of the thorax, stomach, small intestine, colon and terminal 
portion of ileum were negative. A cholecystogram showed 
a nonfunctioning gall bladder and multiple pancreatic 
calculi. Stool tests showed oil and fat in excess and con- 


tained bile in good quantities, the total fat in one specimen 
measuring 1G.3 per cent. Duodenal drainage revealed bile 
in normal quantities, but there was no amylase or trypsin 
present. 

A diagnosis was made of chronic pancreatitis with lithi- 
asis, pancreatic insufficiency with absence of external pan- 
creatic ferments, and secondary hepatic change, presum- 
ably due to fatty degeneration. Treatment with a high, 
carbohydrate diet, glucose intravenously, and small doses ' 
of salyrgan, produced a remarkable diuresis and relief 
from ascites and edema. Some general clinical improve- 
ment was noted while the patient remained in the hospital 
and subsequent correspondence indicated that he had done 
fairly well except for attacks of abdominal pain. 

In comparing the course of this patient with that 
in Case 1 it seems quite likely that this patient’s 
principal complaints were due to primary pancreatic 
lithiasis with secondary fatty changes in the liver, the 
latter factor being, no doubt, affected by the use of 
alcohol. The laboratory evidence of rather moderate 
parenchymatous hepatic damage and the ease with 
which ascites and edema cleared under treatment sug- 
gests again a fatty type of liver rather than one which 
was the site of nodular cirrhosis. In a third case, in 
which the findings will not be presented in detail, pan- 
creatic lithiasis, steatorrhea, and diabetes mellitus 
have been demonstrated ; the evidence of hepatic 
damage rests upon a single positive bromsulphalein 
test, a moderately elevated icterus index, and a slightly 
enlarged liver; it will be interesting to see if more 
definite signs of hepatic insufficiency will ensue at a 
later date. 

COMMENT 

In the cases just described, hepatic insufficiency of 
various degrees appeared as a probable sequel of pan- 
creatic lithiasis and pancreatic insufficiency. On re- 
viewing the literature it was found that in a few cases 
of pancreatic stone or atrophy the liver had been de- 
scribed as affected in various ways. Most authors 
describing cases of chronic pancreatic atrophy or lithi- 
asis, however, do not mention hepatic changes, the 
reasons being that complete pancreatic insufficiency 
due to stone is of relatively uncommon occurrence and 
that extensive destruction of pancreatic tissue is prob- 
ably required to produce any fatty deposits in the 
liver.’' Fiessinger and Olivier (1933), however, com- 
ment on the association of hepatic disease in cases of 
pancreatic lithiasis and reported a case with proved 
cirrhosis. ' Vallery-Radot and his colleagues described 
another case in which pancreatic stones were asso- 
ciated with cirrhosis and primary malignancy of the 
liver. Choy and Oh have described the case of a 
young woman whose pancreas -was affected by lithi- 
asis; at necropsy the liver weighed 1,560 gm. and was 
very fatty. * Paviot and his associates (1935) reported 
an almost identical case, the liver weighing 2,050 gm. 
and showing extreme fatty degeneration. In a recent 
case reported by Thompson, McQuarrie and Bell there 
was hypoproteinemia, ascites, and edema; at necropsy 
a very fatty and somewhat atrophic liver was found, 
but there was no description of any lesion in the 
pancreas which might explain it. Binger and Keith’s 
case of ascites and edema of indeterminate origin, 
with complete atrophy of the pancreas and a fatty 
liver, was strikingly similar to the last two mentioned. 
Because of its intimate bearing on the subject and 
the completeness of their study, we have obtained their 
permission to present it in some detail: 
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The patient, a man aged sixty-two years, came to the 
clinic in February, 1934, complaining of edema and ascites 
which had been present for about five months. There was 
an antecedent history of fatty diarrhea extending over a 
period of about five years; numerous and varied diets and 
medications had failed to relieve the condition. 

On physical examination the patient was found to be 
pale and weak. There was a small amount of fluid at both 
lung bases and the abdomen was distended with fluid, but 
neither the spleen nor liver could be made out. Peripheral 
and general edema was also noted. Urinalyses were 
negative, with albumin appearing only in traces; renal 
functional studies revealed mild renal insufficiency. The 
serum protein was 3.6 gm. per 100 c.c. and the albumin- 
globulin ratio was 1:1.6. The blood cholesterol was low 
<75 mg. per 100 c.c.) , A liver function test with bromsul- 
phalein showed dye retention, grade 3, and a later one re- 
tention of grade 2. Blood studies were interesting, re- 
vealing definite marked anemia; the value for hemoglobin 
was 11.5 gm. per 100 c.c.; erythrocytes numbered 3,- 
750,000, and leukocytes 9,000 per cubic millimeter. Ex- 
amination of the smears was not diagnostic, but active 
erythrocyte regeneration was noted. Gastric analysis 
showed an absence of free hydrochloric acid. Successive 
stool tests showed an excess of fat or oil but were other- 
wise negative. The patient was given a high protein diet, 
together with raw liver, Adex tablets and calcium lactate. 
Potassium nitrate and salyrgan produced satisfactory 
diuresis, with a loss of 37 pounds (1G.8 kg.) of edema 
fluid. 

No definite diagnosis was established, and the condition 
was classified as one of the indeterminate edemas asso- 
ciated with hypoproteinemia. The question of pancreatic 
disease was raised, but there was no proof to support such 
a diagnosis other than the fatty stools. It was agreed that 
the patient had a hepatic lesion of some type, but its 
nature was uncertain. He returned to his home where he 
gradually failed and died on April 7, 1934. 

A complete postmortem examination revealed multiple 
cysts of the pancreas, with extreme atrophy of the pan- 
creatic tissue, bilateral hydrothorax, hydropericardium 
and ascites. Microscopic section of the pancreas revealed 
only a few ducts, moderately dilated, practically no acinar 
tissue, and no islands of Langerhans. Between the ducts 
there was a large amount of dense connective tissue. No 
evidence of fat necrosis and no signs of any specific in- 
flammatory phenomenon could be demonstrated. There 
was sufficient anatomic basis to conclude that there was 


practically total pancreatic insufficiency, certainly of the 
acinar tissue, and possibly also of the islands. 

The liver showed extensive fatty changes in the cells 
and terminal congestion of the sinuses, but there was no 
other fundamental pathologic change except for extreme 
fatty infiltration (Pig. 2). There was no increase in con- 
nective tissue or suggestion of cirrhosis. No renal patli- 
• ologic change was observed grossly or microscopically. 

There was some question as to whether or not the 
fatty change in the liver was sufficient to account for 
the ascites, edema, and hypoproteinemia, but in view 
of the cases previously described and the work which 
has been reported on pancreatectomized animals, it 
seems reasonable to suppose that fatty degeneration 
of the liver secondary to pancreatic atrophy existed. 

A search of the records of the Department of Path- 
ology at the clinic reveals nine cases of pancreatic 
lithiasis, the essential details of which have been de- 
scribed by J. G. Mayo. In three cases there was some 
degree of fatty change; the remainder showed no 
striking change in the liver except in one case with 
hemochromatosis where cirrhosis was a feature. In 
only one of the remaining cases was destruction of 
pancreatic tissue complete; one must therefore as- 
sume in the others that sufficient pancreatic tissue was 
present to maintain normal fat metabolism. -/ Quite 
probably a further search of clinical and postmortem 
material will reveal other cases in which pancreatic 
disease is followed by parenchymatous hepatic lesions 
of a fatty type. 

SUMMARY AND CONCLUSIONS 

Experimental and clinical evidence is cited which 
seems to demonstrate: (1) the occurrence of fatty 
degeneration of the liver when there is extensive de- 
struction of the pancreas, (2) that the absence of the 
hormonal substance, lipocaic, may be the inciting 
factor for these changes in the liver, and (3) that 
there may be some therapeutic use for this prepara- 
tion in certain clinical cases of pancreatic disease. If 
this is not available, the feeding of raw pancreas and 
diets high in lecithin is suggested. The possible re- 
lation of fatty change to the later development of 
cirrhosis invites speculation. 
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Hydrogen Peroxide as a Depressant of Gastric Acidity* 

Hy 
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A GREAT amount of work has been done in search 
of methods for decreasing the acidity of the 
gastric contents. One of the substances which has 
been used for this purpose is hydrogen peroxide. Petri 
(1) in 1908 reported that large quantities of a dilute 
solution (300 c.c, of a 0,5% solution) introduced into 
an empty stomach markedly lowered the acidity of the 
gastric contents and recommended its use in the treat- 
ment of hyperacidity. Since then a number of clini- 
cians (2, 3, 4, 5, 6 and 7) have reported that dilute 
hydrogen peroxide is a means of reducing the secre- 
tion of gastric acid and of increasing the secretion of 
mucus. All agreed that acid secretion was reduced, 
but not all recommended its therapeutic use. The de- 
gree of inhibition of acid reported varied. Hurst (8) 
in 1931 reported the use of hydrogen peroxide for re- 
lieving the achlorhydria or hypoehlorhydria seen in 
chronic gastritis. He used solutions varying from 
0.013% to 0.095%, as a gastric lavage. It is to be 
noted that Hurst used hydrogen peroxide in much 
more dilute solutions than did the others. He supposed 
that it was an effective mechanical means of dislodging 
the excessive mucus which was present in chronic gas- 
tritis. He suggested that excessive mucus prevented 
acid secretion' by blocking the mouths of the acid- 
secreting glands. 

For some time one of us (A.J.A.) has been inter- 
ested in studying experimentally the effects on gastric 
secretion of various agents when applied to the gastric 
mucosa of animals. Our review of the literature indi- 
cated that the effect of hydrogen peroxide on gastric 
secretion should be studied under controlled labora- 
tory conditions. This we have done; in addition we 
have extended our studies to include a few human 
subjects. 

METHODS 

Five Pavlov pouch dogs and three dogs with intact 
stomachs were used. All were in good health at the time 
the experiments were initiated. Five clinic patients were 
studied; the clinical diagnosis was duodenal ulcer in three, 
and gastric ulcer in one; one had a normal stomach inso- 
far as could be determined by physical findings and labora- 
tory tests, but he complained of dyspepsia and epigastric 
distress. 

The secretion of the pouch dogs was collected by the 
orthodox method. In the dogs with intact stomachs the 
gastric contents were aspirated by means of a number 32 
French colon tube which was passed each time a sample 
was to be withdrawn. We first tried using a retained 
Rehfuss tube; it worked well during the control tests, but 
after hydrogen peroxide had been administered there was 
so much mucus on subsequent aspirations that the small 
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tube invariably became occluded. In the human subjects 
a Rehfuss tube was used. 

Two methods of stimulating the gastric secretion were 
used. Histamine was used in all three groups of subjects; 
in each ease 1.0 mgm. of ergaminc acid phosphate was in- 
jected subcutaneously. In addition, on the dogs with 
pouches, tests were made in which the stimulus was a test 
meal. 

In the dogs with pouches when histamine was used as 
the stimulus, a control test started with the injection of 
the histamine, the gastric samples being collected several 
times during a period of 90 minutes. At the end of 90 
minutes another milligram of histamine was injected and 
the collection of juice continued. In the dogs with intact 
stomachs and the human subjects, only one test period of 
90 minutes was employed. In the case of the dogs with 
pouches when a meal was used as a stimulus, the secretion 
was collected for a period of eight hours after feeding. 

In the case of each subject a number of control tests 
were made to establish the normal response of the indi- 
vidual to the stimulus being used. 

RESULTS 

The complete data are too bulky to be presented. 
Therefore we shall give a representative protocol of 
one of the experiments and will then summarize the 
results obtained in the remainder. 

The effect of a single application of 3.0% hydrogen 
peroxide on the histamine response: Dog No. I had a 
Pavlov pouch. On injecting 1.0 mgm. of histamine 
the pouch secreted an average of 14.0 c.c. of gastric 
juice containing 53 mgm. of free HC1 and G3 mgm. of 
total acid in 90 minutes. After the necessary control 
tests, the pouch was washed with 100 c.c. of 3.0% 
hydrogen peroxide (see Table I). Beginning 15 
minutes later the secretion of the pouch was collected 
for two 30 minute periods. During this time the secre- 
tion was mucoid in nature, amounted to 18.2 c.c., and 
contained no free acid, but had a slight amount of 
total acid. Then 1.0 mgm. of histamine was injected 
subcutaneously. In 90 minutes 23.2 c.c. of secretion 
were collected containing only 6.00 mgm. of free HC1 
and 21.60 mgm. of total acid. Then the injection of 
histamine and collection of secretion were repeated 
with the results shown in Table I. The results of all 
these particular experiments on Dog No. 1 are in- 
cluded in Table II. The results show clearly that wash- 
ing the pouch with 3.0% hydrogen peroxide markedly 
depressed the secretory response to histamine. The 
juice was rich in mucoid secretion. 

In the five dogs in which this experiment was per- 
formed, the free HC1 secretion was reduced on the 
average 65.S% after the first injection of histamine 
and 56.5%: after the second. The volume of mucoid 
secretion obtained varied widely, hut was increased 
in all. 

Following a single treatment of the pouch with 
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hydrogen peroxide, the dogs were injected dailv with 
histamine to determine the time at which the'secre- 
tory response returned to normal. The time of re- 
covery varied widely. One dog had not returned to 
normal m 29 days. One returned to normal in 5 days , 


results, as might be anticipated, showed that the 
stronger the concentration the greater the reduction 
in acid secretion. Concentrations of 0.5 1.0 15 
and 3.0% were employed. ’ ’ ’ ' ’ 

The results with a 'meal as the stimulus: After the 


Table I 


The effect of a single application of S.0% hydrogen peroxide on the histamine response 


Time 

HU 


mum. 

Free 

Acid 

C.U. 

Total 

Acid 

mum. 

Total 

Acid 

Remarks 

0 :25 




• 


Pouch washed with 300 c.r of 

9:40 






3.0# hydrogen peroxide. 

Started collection:. 

10 :10 

12.0 

-0- 

-0- 

% 

0.12 


10:40 

6.2 


-0- 

4 

0.G2 



18.2 




0.74 


10:40 












Injected 1.0 m^m, histamine. 

20:55 

2.8 

-0- 

-o. 

8 

0.84 


11:15 

7.5 

8 

2.25 

25 

6.75 


11 :25 


18 

2.10 

68 

7.50 


33:40 


13 

1.G5 

35 

4.20 


11:55 


-0. 

-0* 

18 

1.S2 


12:19 

4.0 

-0- 

-0- 

4 

0.40 



23.2 


6.00 


21.60 


12:10 





* 

Injected 1.0 mjrm. histamine. 

12:25 

5.8 

-0- 

-0- 

8 

3.74 


12:40 

5.7 

35 

2.85 

40 

8.55 


12:55 

3.0 

25 

3.51 

53 

7,41 


1:10 

2.6 

15 

1.30 

43 

4.1C 


1:25 

2.2 

8 

0.66 

25 

1.9S 


1:40 

2.8 

-Q- 

-0- 

15 

1.40 



23.0 


8.32 


25.24 



one in 9 days, one in 10 days, and one in 12 days. One 
secreted hypemormally at 12 days, one at 15 days, and 
another at 18 days. 

The effect of repeated applications of S.0% hydrogen 
peroxide on the histamine response: In two of the 
dogs whose response to histamine had returned to 
normal in from five to nine days after a single appli- 
cation of hydrogen peroxide, 3.0% hydrogen peroxide 
was applied to the pouch twice daily, morning and 
evening, for 15 days. The response to histamine was 
determined on the third, fifth, eighth, eleventh, and 
fifteenth days. The secretion of free and total acid 
was reduced markedly in both dogs. In one dog the' 
free acid was reduced by 96% (almost abolished), the 
total acid being reduced 83%. In the other the free 
acid was reduced 77% and the total acid 46%. The 
volume of secretion, chiefly mucoid, was reduced 23% 
in one and increased 48% in the other. From the first 
dog, on some days, a clear rather dilute mucoid secre- 
tion devoid of free acid (pH 4.2) was obtained. 

The effect of a single application of various concen- 
trations of hydrogen peroxide on the histamine re- 
sponse was studied in the three other dogs with 
pouches. It was found that a 0.5% solution was effec- 
tive in reducing the secretion of acid, the average 
varying from 12% to 66% in the total acid and from 
32% to 83% in free acid in the different dogs. The 


pouches had returned to normal and suitable response 
to the test meal had been obtained, the hydrogen pero- 
xide was applied and the meal fed. The secretion of 
the pouch after the meal was collected for eight hours. 

•The data are shown in Table III. The results are 
exceedingly variable, much more so than the results 
obtained with histamine as a stimulus. This should 
be expected because the response to the stimulus of a 
meal is normally move variable than the response to 
histamine. The variation may be about 25% from day 
to day in the same dog. Further, after the first hour 
or two following the application of the peroxide and 
feeding, acid secretion starts to increase. The amount 
of secretion varies in the same and different dogs. It 
must he recalled that the histamine response occurs 
only during a period of from one to one and one-half 
hours. It is to be noted that a 3% solution was re- 
quired to produce a definite reduction of the free acid 
in two of the three animals in series 2; and in series 
1, dog No. 2 showed little decrease even to 3.0%. 

In one dog (No. 8) a 2% solution was effective. 
Dog No. 11 manifested a definite increase in acid 
secretion after the application of each of the concen- 
trations of peroxide except the 3% solution. This is 
the animal that showed the most marked hypernormal 
response to histamine during the recovery of the pouch 
from the effect of 3% peroxide. 
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Dogs with normal stomachs. Three dogs with intact 
stomachs were treated with 100 c.c. of 3% hydrogen 
peroxide after several control responses to histamine 
had been obtained. The peroxide solution was with- 
drawn after three minutes. The secretion of free acid 
was reduced from 95% to 100%, and the total acid was 
reduced from 81% to 90%. The secretion of mucus 
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passed into the duodenum. Three per cent peroxide 
obviously was too irritating for the stomach of one 
of the animals. 

HUMAN SUBJECTS 

Because 3.0% hydrogen peroxide was found to be 
markedly irritating to humans, 1.0% and 2.0% solu- 
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1 

{ 

1 

15.4 
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63.47 

14S 

69.90 

8.7 

177 

37.10 

193 

40.71 1 

2 

10.0 

12S 

37.74 

ISO 

42.S0 

8.2 

133 

32.69 

143 

36.13 \ 

3 

12.9 

128 

46.43 

145 

5S.S0 

10.1 

130 

39.05 

13S ’ 

43.90 1 

4 

17.7 

133 

64.17 

1,3 

79.93 

15.7 

33S 

68.92 
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76,0 | 
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130 

52.93 
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62.87 

10.7 

114 

41.41 

155 

49.11 j 

i 
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peroxide 










1 

! 

1 
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20 
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38 
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! 

» 


o 
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38 

15.09 

53 

23.64 




! 


3 

19.2 

53 

22.61 

65 

31.51 

18.2 

8S 

42.32 

103 ; 


4 

23.2 

18 

6.00 

68 

21.60 

23.0 

25 

6.33 

63 

25.24 

5 

13.2 

20 

4.62 

53 

1G.S5 

15.5 

55 

19.54 

£0 

31.8 C 

G 
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40 

10.13 

65 

20.31 
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63 

22.12 

ss 

32.76 

21.0 

SS 

47.23 

ns 

6M2 

8 

0.5 

15 

3.42 

33 

0.05 

■' ' 

0 

00.00 

26 

2.34 

9 

15.1 

38 

11.0 

5S 

21.01 

Biissls 

33 

5.80 

<s 

15.06 

10 

S.6 

25 

5.54 

48 

12.00 

mm 

25 

3.55 

<S 

7.03 

11 

15.8 

35 

10.33 

55 

Il.SS 

s 1,1 

43 

15.52 

65 

27.20 

12 

8.8 

3S 

4.8S 

55 

9.S3 

9.7 

7S 

24.S7 

US 

■ 

Averages 

14.6 

32 

9.87 

56 

18.32 

i H '° 

43 

18.33 

SB 

1 

Per cent 
o! chnnue 
from control 
averages 


Dec. 

Dec. 

Dec. 

Dec. 

Inc. 

Dec. 

Dec. 

Dec. 

\ 

i 

Dec. 1 



75.4 

SI. 4 

61.6 

70.6 

30.8 

cc.c 

3F.T 

54.8 

17.0 | 


Vol. — volume in c.c. 

MxCU — - mnximum clinical units 

mpin. — miUicmma of free or total acid in terms of HC1 
Inc. — increase 

Dec. — decrease 


was so copious that a colon tube had to be used to 
aspirate the gastric contents. The dogs were nauseated 
and retched after the aspiration of the peroxide. One 
of the dogs on being treated again on the following 
day showed a large amount of blood in the gastric 
contents. 

This depression of secretion was anticipated. The 
greater viscidity of the secretion probably was due to 
stimulation of the mucosa of the pyloric antrum in 
addition to that of the fundus. Nausea and vomiting 
did not occur in the dogs with Pavlov pouches for 
several reasons. The area to which the peroxide was 
applied was smaller. The nauseating effects of the 
stomach tube were absent. In the animals with whole 
stomachs some of the hydrogen peroxide undoubtedly 


tions usually were employed. A 3.0% solution was 
used in the "normal” individual in a few tests. Hista- 
mine was used as a stimulus. The entire content of 
the stomach was removed every ten minutes for 90 
minutes after the injection of histamine. From three 
to five control responses to histamine were obtained 
prior to the commencement of treatments until hydro- 
gen peroxide. The stomach was lavaged with from 
100 to 300 c.c. of the peroxide which was withdrawn 
after three to five minutes. This procedure was re- 
peated two or three times a week, until four to twenty 
treatments had been given. 

In one patient with duodenal ulcer in which only 
1.0% peroxide was used, the acid secretion after five 
treatments was increased by about 35% in spite of the 
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formation of considerable mucus. Because -the lavage 
caused discomfort and because the symptoms were 
augmented, the treatment was discontinued. In a 
second duodenal ulcer patient similarly treated, the 
free acid secreted was decreased by 45% and the total 


Table III 



Vo\. 

Free acid 

Total acid 

1st series 


MxCU 

mgm. 

MxCU 

TQgm. 






3% 

Dog No. 1 

30.9 

85.2 

96.7 

77.6 

90.2 

Dog No. 2 

5.5 

10.8 

11.5 

3.6 

6.4 

2nd series 
Vi^r'c 






Dog No. 1 

1.8 

9.9 

10.1 

2.2 

9.7 

Doe No. S 

34.4 

62,3 

74.2 

21,6 

60.8 

Dog No. 11 

19.2 

23.2* 

49.7* 

21.6* 

31.9* 







Dog No. 1 

21*7 

27.2 

45.4 

19.4 

36.6 

Dog No. 8 

45.8 

61.6 

77.4 

20.7 

66.6 

Dog No. 11 

10.4* 

33.9* 

181.7* 

12.2* 

95.8* 







Dog No. 1 

64.1* 

43.8 

27.7 

36.6 

10.5 

Dog No. 8 

4.8 

32.6 

36.8 

11.7 

26.0 

252. 






Dog No. 1 

10.5 

24.0 

27.2 

23.1 

11.9 

Dog No. 8 

2l!2 

57.9 

68.3 

25.2 

63.8 

Dog No. 11 

13.6 

21.4* 

32.5* 

14.8* 

25.3* 

3% 






Dog No. 1 

10.7* 

52.0 

58.S 

44.0 

49.2 

Dog No. 11 

32.9* 

67.8 

G3.8 

52.7 

46.1 


The figure shows the average per cent of change from the control 
response ; those marked with an asterisk represent percentage 
increases, the others decreases. 


acid by 18%; this patient secreted much mucus. Be- 
cause the symptoms were not decreased, the treatment 
was discontinued. The stomach of the third patient 
with duodenal ulcer was Javaged eight times with 1.0% > 
and 2.0% solution of peroxide. Five tests were per- 
formed during a three week period. Discomfort from 
the lavage occasionally was reported. The two per cent 
solution of peroxide decreased the free acid values by 
about 90% and the total acid values by about 30%. 
'The symptoms of this patient disappeared with this 
regime without other medication or dietary changes. 
In the patient with a gastric ulcer, 1.0% solution of 
peroxide increased the secretion of both acid and 
mucus; 2.0% caused a decrease of about 50% in the 
acid values. The treatment was discontinued because 
the patient's symptoms were not relieved after nine 
treatments during a period of four weeks, and because 
there so frequently was considerable blood in the 
gastric contents following hydrogen peroxide. In the 
individual with a "normal” stomach, concentrations 
of peroxide varying from 1.0% ‘to 3.0% were used. 
Twenty treatments were given and nine tests were 
done during this time. More patients were not used 


because of the discomfort and bleeding experienced by 
those we did treat m this way. ' 

The results of the tests confirmed the observations 
on the dogs, that 3.0% solution of peroxide reduced 
acid values in response to histamine to a greater ex- 
tent than the 1.0% solution. In the patient with 
gastric ulcer and in one of three patients with duo- 
denal ulcer a 1.0% solution of hydrogen peroxide in- 
creased the acid values of the stomach contents after 
histamine. In the other two patients with duodenal 
ulcer either 1.0% or 2.0% solution of hydrogen pero- 
xide reduced the acid values after histamine. In the 
individual with a "normal” stomach 1.0% to 3.0% 
solution of hydrogen peroxide lowered the acid values 
in response to histamine, the stronger solution being 
the more effective. 


DISCUSSION OF RESULTS 

The preceding results indicate that in general the 
lavaging of the stomach with hydrogen peroxide solu- 
tion (J4-3%) produced a decrease in the acid of the 
gastric contents when either a meal or subcutaneous 
injection of histamine was used to stimulate acid 
secretion. This decrease was observed in the per cent 
of acid in the gastric contents and in the total milli- 
grams of acid, both free and total, in each case. The 
stronger the solution of hydrogen peroxide used the 
greater was the decrease of acid response. This de- 
crease varied widely in different subjects, and also, 
from .time to time, in the same subject. However, one 
of the dogs and two of the five human subjects con- 
sistently showed increases in acid secretion rather 
than decreases. The mucous secretion always was 
augmented. 

At times there was a complete absence of free acid 
(but no instances of complete absence of total acid) 
in response to histamine stimulus. This was observed 
four times in dog No. 1, once in dog No. 2, twice in 
dog No. 8, twice in dog No. 6, twice in dog No. 9, and 
twice in dog No. 12. However, it was the exception 
rather than the rule. This type of secretion was ob- 
served by Ivy (9) and Dawson (10) in the gastritis 
produced in Pavlov pouch dogs by X-rays. 

While no chemical analyses for content of mucus 
were made, it was obvious that generally an increase 
in mucoid or mucus secretion paralleled a decrease in 
acidity. This observation certainly was true in those 
tests in which no free acid was found. In several 
instances when there was no free acid, determinations 
of the chloride in the secretion were made; and it was 
found that the chloride content was no higher than 
that which is normal for mucus or mucoid secretion. 

Other investigators have reported using 300 c.c. of 
a 0.5% solution for gastric lavage of peptic nicer 
patients. Petri, Poly, Hall, Kelling, and Dienst were 
enthusiastic in regard to the use of hydrogen peroxide 
in the treatment of peptic ulcer because the secretion 
of acid is reduced and that of mucus is increased. Hall 
stated, however, that it did not seem to benefit cases 
with active ulcer. Wintemitz found that it decreased 
acidity for only short intervals, and discarded its use. 
Nielson also observed a depression of free acid with a 
return to normal values or nearly normal values in 24 
hours. Hurst used dilute solutions (0.013-0.095%) in 
chronic gastritis, observing an increase in acid secre- 
tion. 

Our results show that to obtain a significant reduc- 
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I ton in arid secretion in response to histamine or a 
meal. stronger concent rat ions of peroxide (one and 
non per cent 1 must be employed. Even then stimula- 
tion, as observed by Hurst with very weak solutions, 
may occasionally occur. A three per cent solution is 
too irritating. When the weaker solutions are used 
the return of the secretory response to normal is re- 
latively rapid. In the ra«e of a “susceptible" stomach, 
how< ver, a <>,5' solution applied every other day will 
reduce acid turret ion significantly. However, wo sus- 
pect that it might cause active ulcers to bleed; for the 
pn-trie ulcer ptitient she, wed hl.-eding with one nnd 
two p- r cent solution*, and one of the cloys with 
''normal” stomach showed marked hleedinr after 3 ' . 
Although it would !*• desirable to have some simple 
and innocuous method for reducing the secretion of 
acid bv the stomach, we do not fee! that the use of 
hydro;;e;t peroxide can ho recommended without con- 
siderable reservation. 

CONTUSIO.WS 

1. Hydrogen [vToxidv in solutions varying from 
onc-h.alf to three p.-r cent when used ns ti gastric 
lavage may d.pre ! * the aeidi*;- of the gastric contents. 
This may Is- true t-v, n when usiny histamine ns the 
rie s-cre'ery itintuhi''. Howevr. in an occasional 
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doy and human subject a one or two per cent solution 
may induce a stimulatiny efTeet. The individual mis-,, 
ceptibility varies widely, a three per cent solution 
briny required to depress siynificantly acid secretion 
to histamine in some individuals. 

2. The stronyor the solution of peroxide used, the 
yreater is its effect in depressing the acidity. 

3. Hvdroycn peroxide influences the volume of 
gastric secretion in response to a stimulus. The 
volume of secretion may be either increased or de- 
creased. The volume changes do not correlate with 
the changes in acidity. 

-}. Hydrogen peroxide stimulates the secretion of 
mucus by the stomach. 

a. The effects of hydrogen peroxide on gastric 
secretion are most marked immediately after lavage. 
Itocovery occurs in from 2-1 hours to 15 days, depend- 
ing on the individual susceptibility and the concentra- 
tion of peroxide used. 

(>. Hydrogen peroxide is not a satisfactory means 
of depressing gastric acidity in patients. It may be 
active in inducing hemorrhage from an ulcer. When 
us>>d in the most effective concentrations it causes too 
much discomfort, and its efTeet in concentrations 
which do not cause discomfort cannot be predicted. 
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A Contribution to tbc Etiology of Gal! Stones’ 

III. A study of tHc hydrogen-ion concentration of gal! bladder bile and its effect upon gall stones 

Bv 
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I T has been definitely established that the hydroyen- 
ion concentration of trail bladder bile varies in dif- 
ferent animals. In the herbivorous animals the bile 
is normally alkaline (1). while in the carnivorous 
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animals the bile is more likely to be acid (2). On the 
other hand, in the human subject an omnivorous 
species, the hydropen-ion concentration is close to the 
neutral point (3), 

The fact has been well established that human gall 
Slones will readily dissolve in dog’s bile, the reaction 
of which is acid, the pH. averaging about G.l (1). We 
have observed that human gall stones do not dissolve 
in the guinea pig’s gall bladder bile, which is normally 
definitely alkaline ('ll. 
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In the present investigation, an attempt has been 
made to render alkaline, the normally acidic dog's gall 
bladder bile. This was? accomplished by the following 
method. The gall bladder was exposed and brought 
out to the surface and sutured to the peritoneum and 


to accomplish the latter objective the fistulous openinc 
%vas allowed to heal almost completely, but still to per- 
mit a small amount of drainage. Inasmuch as these 
fistulas tended to heal completely in most instances it 
was necessary to keep them open by frequent probing. 


Table I 

The hydrogen-ion concentration of bile in the fistulous dog 


Dog 

Control 
bile pH. 



Hydrogen-ion concentration 

readings 



4 


8-67 

7.9S 

8.84 





6 


7.9 

7.6 

6.85 





V 

6.89 

8.32 

7.71 

8.78 

6.06 

5.80 

8.72 


8 


6.48 

8.60 

8.56 

6.32 

8.37 

8.20 

8.40 

9 

6.01 

6.08 

7.48 

7.50 

7.12 

7.34 

7.02 

8.42 



8.81 

8.31 

8.40 

8.40 

8.40 

7.50 

7.28 



S.6 6 

8.46 

8.56 

S.68 . 

8.47 

8.60 

8.S0 



8.74 

6.40 

7.96 



• 


11 

6.26 

8.55 

7.65 

8.40 

8.81 




12 


S.75 

6.76 

8.77 

7.70 

8.42 

8.56 


17 

6.62 

8.71 

8.70 

8.65 

6.66 

7.98 

6.05 

S.S7 



8.11 

8.81 

8.82 

9.35 

8.76 



20 


8.46 

8.80 

8.65 





21 


8.32 

8.52 







skin. After the wound healed, a fistulous gall bladder 
was produced by opening the exposed vesicle and allow- 
ing it to drain freely. The purpose of this procedure 
was to prevent concentration of the bile in the gall 
bladder and yet maintain bile in the vesicle. In order 


Table II 

The pH of the bile and its effect upon cholesterol gall 
stones in gall bladder fistulas 


Dog 

■Weight of 
stone placed 
in gall 
bladder 

Weight of 
stone after 
removal 

6 

2.3505 

1.7126 

9 

0.6S03 

0.4885 

17 

0.3145 

0.1653 

20 

0.3076 

0.830 

8 

3.621 

5.841 


Loss or 
gain in 
grams 

pH. 

—0.6379 

7.90 


7.60 


6.85 

—0.0918 

8.42 


8.81 


8.31 


8.40 


8.40 

—0.1692 

6.66 


7.98 


6.05 

-f 0.5225 

8.45 


8.80 


8.65 

+2.320 

8.37 


8.20 


8.40 


of days 


79 


61 


49 


It is interesting to point out that these fistulous gall 
bladders presented also liistopathological abnormal- 
ties. The mucosae were preserved, but distinct thick- 
ening of the gall bladder wall with lymphocytic in- 
filtration was noted, indicating evidence of a chronic 
inflammatory process. Table I presents the liydrogen- 
ion concentrations of gall bladder bile made at varying 
intervals from the fistulous gal] bladders. It is inter- 
esting to note from these experiments that the gall 
bladder bile is persistently alkaline if the fistulous 
opening is patent and the drainage is free, but since 
the opening has a tendency to close the bile tends to 
return to acid. The color of the. fistulous bile is light 
yellow having the appearance of liver bile, while the 
normal gall bladder bile of the dog is dark green. 

The premise upon which the present investigation 
is based is that human gall stones do not tend to dis- 
solve in alkaline bile. This has been clearly demon- 
strated in the guinea pig and reported in a previous 
communication (4). 

In nine dogs with satisfactory fistulae made in the 
manner already described, in which the acid bile of 
the dog becomes alkaline, (see Table I) further studies 
were made as to its effect upon stones. In order to 
demonstrate the effect upon the weight of the stone, it 
was noted that loss of weight diminishes as the pro- 
portional degree of hydrogen-ion concentration of the 
gall bladder bile increases, i.e. the greater the alkalin- 
ity of the bile the less effect it has on the dissolution 
of stones. A human gall stone was inserted in each of 
five dogs’ gall bladders through the fistulous opening. 
Table II presents the hydrogen-ion concentrations of 
the gall bladder bile. The table clearly demonstrates 
the effect of alkaline bile upon human go 1! stones in 
relation to the pH. values of the bile. It would seem 
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that the alkalinity of bile seems to favor the formation 
of stones as deduced from the fact that alkaline bile 
does not dissolve stones and often favors an increase 
in its weight. This is quite in contrast to the effect 
of normal dog’s bile upon human gall stones which has 
been shown to lose on the average of about 70 per cent 
or more of its original weight (1). 

CONCLUSIONS 

Our - experimental investigations indicate that the 
change in the hydrogen-ion concentration of gall blad- 


der bile is an important factor in the etiology of gall 
stones. 
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Peristalic Rush Studied with New Apparatus* 

By 

WALTER C. ALVAREZ, M.D.f 

ROCHESTER, MINNESOTA 


A S everyone knows, food and its residues are moved 
down the bowel at intervals with the help of peris- 
talitic rushes. In the rabbit, these rushes commonly 
start in the duodenum about the time that a large 
gastric wave reaches the pylorus. They can he started 
by causing the animal to swallow fluids, and after 
going some distance they are likely to fade out or to 
be stopped, perhaps by an increase in the tonus and 
activity of the bowel out ahead. A rush in the upper 
part of the bowel is commonly associated with rushes 
farther caudad in the ileum or colon, rushes that seem 
to be started by a stimulus which shoots rapidly from 
one end of the digestive tract to the other. It is this 
stimulus which produces the changes in tonus and 
activity already referred to as appearing in segments 
far out ahead of the traveling disturbance (1, 2). 

Mahoney and I showed that there are two important 
parts to a rush; one, a wave of contraction traveling 
in the wall of the gut, and the other, a column of fluid 
being pushed ahead through the lumen. This column 
of fluid can be compared to a long train of cars with 
an engine behind. If one ties a piece of tape gently 
about the bowel, the column of fluid is stopped and the 
wave in the wall goes on to pick up a new column 
beyond the obstruction, but if one cuts the bowel 
across and connects the ends with a piece of glass 
tubing! the wave in the wall is stopped while the 
column goes on to pick up a new wave in the muscle 
beyond the tube. 

METHODS OF STARTING PERISTALTIC 
RUSHES 

Several years ago I began to start peristaltic rushes 
in rabbits with the help of a measured and uniform 
stimulus. To obtain this, I squirted into the proximal 
part of the duodenum 10 c.c. of Locke’s solution, under 
a pressure of 100 mm. of mercury. With the animal 
anesthetized and pithed in the way described else- 
where (3) , a cut was made in the side of the bowel, 
and the lower end of a specially made burette (de- 
signed by Dr. Joseph Berkson) was tied in. This 
burette, about 30 cm. long, has two side-tubes and a 
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cock at each end. The lower side-tube is connected 
with a flask containing Locke’s solution, and the upper, 
with a flask containing air. The first flask and its 
contained fluid are warmed by immersion in the large 
tank of Locke’s solution in which the animal is lying. 

In order to fill the burette, one opens the cock in the 
lower side-tube and the one at the upper end and 
pumps air into the upper part of the fluid-containing 
flask with the help of a rubber bulb. As the salt solu- 
tion is forced up into the burette, it raises a light 
bakelite piston which fits loosely in the lumen. The 
two open cocks are then closed, the cock on the upper 
side-tube is opened, and air is pumped in above the 
piston until a manometer in the circuit shows a pres- 
sure of 100 mm. of mercury. When the experimenter 
wishes to produce a rush he opens the cock at the 
bottom of the burette and the fluid squirts into the 
bowel. The expanding air above is kept from entering 
the bowel by the piston, which comes down against a 
ring of small knobs on the inner surface of the lower 
end of the burette, and is stopped there. 

The moment of stimulation is recorded on the drum 
by means of a writing lever connected by a thread to 
the evacuating cock. The burette is held in place by 
a stand which must not touch the tank holding the 
animal. In order to avoid artefacts in the records 
care must be taken not to jar the bowel, the animal, 
or the tank just before a rush is started. 

Still further to avoid doubt on this point, I fastened 
each of the six recorders used in an experiment to one 
end of a short segment of soldering wire which was 
then set in a hole in a bar clamped to the side of the 
tank, as in Figure 1, h. The use of such easily bent 
soldering wire is a great help because with it the ex- 
perimenter can place the various recorders exactly 
where he wants them without having recourse to a 
troublesome forest of rods and clamps. I then added 
the lever and recording apparatus marked e in Figure 
1, so that the slightest jarring of the clamp h would 
be magnified and recorded on the drum. 

Solutions used in the burette. A number of fluids 
were used in the burette, such as plain water, soapy 
water, and slightly acid or alkaline solutions, but 
nothing seemed to be much more effective than Locke’s 
solution. Slightly acid and slightly alkaline solutions 
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were somewhat more provocative of rushes, but I re- 
turned to the use of Locke’s solution because it has the 
great advantage of being least injurious to the delicate 
mucosa of the bowel. 

The importance of the column of fluid. That the 
presence of fluid in the lumen of the bowel helps in 
the production of rush waves was shown by the fact 
that when the segment of duodenum into which fluid 
was squirted was closed off from the bowel below by 
a band of tape applied just tightly enough to occlude 
the lumen, it was not so easy to start waves on their 
way down through the jejunum. Even less effective 
than squirts of fluid were electric and mechanical 
stimuli applied to the wall of the duodenum. 

APPARATUS USED FOR RECORDING 
PERISTALSIS 

The balloons commonly used by many workers con- 
stitute foreign bodies which are undesirable (1) be- 
cause they obstruct the lumen of the bowel and thus 
interfere with the passage of rushes ; (2) because the 
muscle keeps contracting powerfully in an effort to 
move the foreign body onward; (3) because, at least 
in the rabbit, the gut tends to gather on the tube lead- 
ing to the recording apparatus, and (4) because there 
is considerable trauma where the cut is made for the 
insertion of the tube. Because of all these objections 
I long ago gave up the use of balloons as recording 
devices. I soon saw that if I were ever to succeed in 
recording the rush waves of the bowel, I must attach 
the apparatus to the peritoneal surface so as to leave 
the lumen clear. Accordingly, I fastened recorders 
of several types to the peritoneal coat (Alvarez and 
Mahoney). Although good records could thus be ob- 
tained, I was never quite satisfied because there was 
always some blocking of the passing waves due to the 
irritation and trauma produced by the little pinching 
clips. 

"Circular" recording unsatisfactory. My dissatis- 
faction with existent methods of recording became 
acute some six years ago when my assistants and I 
found that although, to the unaided eye, it appeared 
that peristaltic rushes skipped a segment of bowel 
poisoned by nicotine, graphic records made by attach- 
ing threads and light levers to several points along the 
affected segment showed what looked like the passage 
of a normal rush. 

Eventually it occurred to me that since we were re- 
cording movements of a loop of circular muscle grip- 
ped between two little wire clips, as in Figure 1, a, 
the pull of the lever on the empty bowel would tend 
to flatten it until its cross section would resemble that 
of a rubber band, and the distance between the two 
clips would represent approximately half of the cir- 
cumference. When, however, the bowel had become 
filled and its cross section had become a circle, the 
distance between the clips would represent the diame- 
ter. Since the diameter is less than half of the cor- 
responding circumference, one should expect, with this 
method of recording, to see the writing point of the 
lever rise when the gut filled, and calculation showed 
that the difference between the half of the circumfer- 
ence and the diameter, when magnified by the lever, 
should amount to about 3 cm. Actually, when loops of 
dead bowel were distended with water, this was the 
amplitude of the movement observed, and at last I saw 


why so many of the records obtained had been con- 
fusing or unintelligible. 

A "longitudinal" recorder. In order to avoid the 
defect in the "circular” recording device, I designed the 
simple piece of apparatus pictured in Figure 1, b and 
with it recorded movements of the longitudinal muscle 
A small weight was usually placed on the short arm 
of the little lever so as to balance the moving part and 
make the apparatus more sensitive. Contractions of 
the muscle between the dips should depress the end of 
the first lever and produce a rise on the record. 

As soon as I placed the new longitudinal entero- 
graphs on nieotinized segments of gut I was again 
puzzled to find, in most of the tracings, records of 
what looked like normal rushes, although, as I watched 
the bowel, I still failed to see any wave of contraction 
in the poisoned segment. Occasionally, distention of 
the bowel would produce the expected drop in the level 
of the record, but commonly it did not, and I was 
driven to the conclusion that the longitudinal entero- 
graphs must often respond to distention of the 
segment with a confusing upward movement of the 
writing point. This conclusion was supported by the 
results of an experiment in which a segment of dead 
bowel was distended with fluid. What happened, ap- 
parently, was that a segment of bowel, when filled, 
tended to form an arc because the length of the mesen- 
teric side is fixed by connective tissue, and the anti- 
mesenteric side alone can stretch. 

The distention recorder. When the longitudinal en- 
terograph was found to be nnsatisfactory, I next de- 
signed the “distention recorder,” shown in Figure 1, 
c and d. It consists of two little bronze “hands” which 
hold the bowel between them. One is fixed and the 
other is movable. The pivot for the movable arm is 
taken from a heart lever made by the Harvard Appa- 
ratus Company. An upward movement of the upper 
“hand” or spatula, due to distention of the bowel, 
causes an upward movement of the writing tip of the 
lev°r. The illustration fails to show a little sliding 
weight usually placed on the arm near the attachment 
of the thread almost to balance the weight of the 
spatula. The little bobbin on the lever can be rotated 
to shorten the thread and to make necessary adjust- 
ments in the height of the record on the drum. A little 
bit of wire soldered to the movable arm of the recorder 
makes a tight crotch which serves to pinch and hold 
the lower end of the thread. These two very con- 
venient, simple, and time-saving accessories were 
added by Dr. Joseph Berkson. 

With the two little slightly curved spatulas holding 
the bowel gently between them, it seemed as if the 
passage of the smallest amount of fluid would have to 
be recorded as a rise in the level of the tracing, and 
actually, the excellence of the records obtained with 
this apparatus exceeded all my expectations. This re- 
corder seemed to be more sensitive than either of the 
other two because when the three were placed side by 
side on a short segment of gut, the record of disten- 
tion commonly revealed weak “long distance effects 
and little surges of fluid up and down the bowel, which 
had not had any effect on the other two recorders. 

This greater sensitiveness may perhaps be due to 
the fact that with this light instrument the bowel is 
not irritated or traumatized, and there is almost no 
obstruction to hold back or stop the progress of waves. 
In order to place the bowel between the blades of the 
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E STIMATIONS of pepsin have not been commonly 
made in routine gastric analysis because of the 
lack of a convenient “office"’ method for its quantita- 
tive determination. The procedure utilizing Mott's 
tubes was the standard for a long time but it has now 
been given up by most workers (11. Several of the 
more recently described methods have gained favor- 
able comment and are probably used to some extent. 
However, for most of them the preparation of the sub- 
strate is time-consuming if not difficult (2, 3). For 
others, very careful technique must be employed as 
well as apparatus not usually found in the practi- 
tioner’s office (-1. 51. .There is obviously a need for a 
simple and rapid, jet reasonably accurate procedure. 
The method to be described meets these requirements; 
it employs no elaborate apparatus; and uses as a sub- 
strate milk treated with a buffer, which is easily pre- 
pared and which keeps indefinitely. With this method 
we have made several clinical observations, which arc 
of considerable interest and importance. 

METHOD FOR DETERMINATION OF PEPSIN IN 
GASTRIC JUICE 

The method is based on the fact that the milk-clot- 
ting action of human gastric juice at a pH of 5.0 is 
really an early stage of proteolytic digestion of casein 
by pepsin and that there is no rennin in human gastric 
juice (6). In other words, milk-clotting under these 
conditions is a function of the pepsin molecule (7). 
Therefore the concentration of pepsin may be esti- 
mated by measuring the milk-clotting power of the 
gastric juice, using the strongly buffered milk as a 
substrate. The same principle is the basis of other 
methods (5, 8"). Fre«h cow’s milk (raw or pasteur- 
ized) is employed and, when mixed with an equal 
volume of the buffer, becomes a substrate which is 
easily reproducible, and which rules out pH changes 
occurring in the milk and in the gastric juice. 

Preparation of Standard Milk Substrate. The buf- 
fer is prepared by dissolving 42 g. of NaOH in about 
500 c.c. of distilled water, adding 115 c.c. of 80% 
acetic acid and diluting to 1000 c.c. with distilled 
water. Fresh cow’s milk is diluted with an equal 
volume of this buffer, 200 c.c. of the buffered milk is 
usually ample for one determination. This buffered 
milk, having a pH of 5.0, was first suggested by Ege 
and Menck-Thygesen (8). 

Preparation of Gastric Ju>ce. Three cubic centi- 
meters of gastric juice (or less, if this amount is not 
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available) are diluted with an equal volume of distilled 
water, mixed well and filtered.t One cubic centimeter 
of the filtrate is now diluted to 12.5 c.c., making a 
total dilution of 1:25, and one cubic centimeter is 
diluted to 25 c.c.. a dilution of 1:50. A preliminary 
test is made to determine the approximate clotting 
power in the following manner: 10 c.c. of buffered 
milk are placed in each of two test-tubes and 1 c.c. of 
the 1 :25 gastric juice is added to one and 1 c.c. of the 
1 :50 to the other. Both are placed in a water bath at 
20° C.§ and watched for the first appearance of a clot. 
If the 1 :25 does not clot the milk in 10 minutes, un- 
diluted gastric juice is indicated for the final test. If 
the 1 :25 clots in 5-10 minutes, this dilution is indi- 
cated, whereas if the 1:50 clots in 5-10 minutes this 
more diluted gastric juice is to be used. Ten tubes 
are now set up, each containing 10 c.c. of buffered 
milk, and placed in a water bath at 20° C. To these 
tubes are now added 0.1, 0.2, 0.3, 0.4, 0.5. 0.6, 0.7, 0.8, 
0.9 .and 1.0 c.c. of the indicated diluted gastric juice, 
respectively. The contents of each of the tubes are 
ouickly mixed and kept for 10 minutes at 20° C. The 
smallest amount which produces a clot is observed, 
and the number of cubic centimeters of milk clotted 
by one c.c. of gastric juice is calculated. Since we 
define a unit as the amount of pepsin which will clot 
one c.c. of buffered milk in 10 minutes at 20° C., the 
figure determined equals the number of units in the 
specimen. 

Calculation : 

Formula. Units of pepsin per c.c. original gastric 
juice =—■. 7-T — x degree of dilution x 10. 

volume diluted gastric juice 

For example: If 0.6 c.c. 1:50 gastric juice is the 
smallest amount which will clot 10 c.c. buffered milk 
in 10 minutes, then 1/0.6 x 50 x 10 = 1.67 x 500 = 
835 units per c.c. original gastric juice. 

Test Meals: We have employed two types of test 
meals, i.e., plain and with meat. The former consists 
of eight arrow root biscuits and 600 c.c. water. The 
meat meal contains in addition 15 g. chopped lean beef, 
which had been boiled for one hour in 500 c.c. of 
water. 


Jin achjlin gastrica cases, however, the original gastric juice is diluted 
with an equal volume of 0.1 N HC1 instead of water before nitra- 
tion to activate any inactive pepsinogen which mry be present. 
Here no further dilution may be necessary and several cubic centi- 
meters of the acidified gastric juice may have to he used. Even 
then no clot may occur. If there is a suspicion that regurgitation 
has taken place, the determination is likely to ho inaccurate since 
trypsin reacts similarly to pepsin. All of our patients had been 
intubated several times previous to these tests and consequently 
regurgitation was quite unlikely. If the presence of trypsin can 
not be avoided, one of the more elaborate procedures for the estima- 
tion of pepsin must be used. 

§A cup or tumbler of tap water will ordinarily answer the purpose, 
since tap water is usually about this temperature. 
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time the intestinal contents are moving slowly out of 
the segment. But even when the bowel is apparently 
normal and rushes are good, they do not all produce 
good narrow "steeples." 

The peak made by the passage of a rush wave 
through the segment of bowel lying within the two 
spatulas of the distention recorder is commonly 
sharper at the top and narrower at the base than that 
made by the other two recorders on the circular and 
longitudinal muscles, which indicates that the muscle 
remains contracted and active for some time after the 
loop empties. This tendency of the bowel to remain 
contracted for several seconds after a rush wave has 
passed was plainly apparent in the motion pictures of 
peristalsis made and studied by Zimmermann and me, 
and its value in preventing regurgitation of intestinal 
contents orad was pointed out by us. 

As the observer watches a rush he often gains the 
impression that the wave was not sequent but that 
several rushes took place along the bowel about the 
same time, and the records may show that this actually 
was the case. As I said before, when the stimulus is 
thrown into the duodenum, an impulse of some kind 
shoots down the length of the intestine. Respond- 
ing promptly to this fast traveling stimulus, some 
segments of bowel begin to contract three or four 
seconds before the arrival of the main wave, much as 
a runner in a relay race will get under way before his 
team-mate arrives. For convenience I speak of the 
phenomenon as “anticipation.” 

The “long distance” stimuli also cause little surges 
to take place along the bowel. These are revealed as 
little rises in the records of distention, due to the en- 
trance of a little fluid into a segment. These rises may 
appear from five to ten seconds before the main 
column comes rushing in. 

Fortunately, now, by putting distention recorders at 
the oral and caudal ends of a short segment, with 
circular and longitudinal recorders in between, one 
can tell when fluid enters and leaves the segment and 
one can study the reaction of the muscle of the bowel 
to the presence of such fluid. Only rarely did I see 
what might be interpreted as signs of relaxation or 
inhibition in the longitudinal or circular records at 
times when I could be sure that the fall in the level of 
the record was not due to distention caused by the 
entrance of fluid into the segment. 

THE SEVERAL PEAKS ON A WAVE 

A peristaltic rush, no matter how powerful, does not 
empty the small bowel from one end to the other; it 
seems to push material ahead for a short distance only 
to drop it and pick up more further on. As a result, 
the main crest of the wave is often followed by one or 
more “scavenging waves” which serve to move fluid 
out of segments that have been left somewhat dis- 
tended, Curiously, the interval of time between any 
two peaks on a wave, as it travels from one end of the 
bowel to the other, is often kept remarkably constant. 
Occasionally, the record will show that one of the 
several peaks was made by a little surge that ran orad 
for some distance while the main wave was going on 
caudad. - 

To show how complicated a rush can be, I will de- 
scribe an actual record made as a wave passed a set 
of four recorders. First, about twenty-five seconds 
before the main column of fluid arrived, there were 


signs of inhibition, with a lessening of the amplitude 
of the rhythmic contractions ; second, one rhythmic 
contraction was entirely blocked; third, there was dis- 
tention of the segment due to the passage of a small 
amount of fluid; fourth, there was contraction of the 
muscle; fifth, there was marked distention produced 
by the passage of the main column of fluid, and sixth, 
there came the final contraction that emptied the 
segment. 

WATER WAVES 

.Occasionally, when a long segment of poorly func- 
tioning bowel failed to empty itself of the fluid squirted 
in, I could see in the distention records, made simul- 
taneously at several points along the length of the 
segment, what I call a “water wave”; that is, a small 
peak like that of an artefact, appearing everywhere 
at the same time, and due apparently to a disturbance 
transmitted through the fluid. Such water waves 
might easily lead to false interpretations if the experi- 
menter were to interpret them as signs of rapid nerve 
conduction. They can be avoided either by not allow- 
ing the bowel to fill with fluids, or by placing a bit of 
tape around the bowel, just tight enough to obstruct 
the lumen. 

SUMMARY 

A simple apparatus is described for squirting, with 
measured force, a measured amount of fluid into the 
duodenum. In normal rabbits, each such stimulus 
usually produced a peristaltic rush. It did not seem to 
make much difference what type of fluid was injected. 

Two enterographs, attached to the peritoneal coat 
and designed to record separately the movements of 
the circular and the longitudinal muscles, produced 
tracings which, "while helpful, were not satisfactory 
for reasons that have been given in this paper. Ac- 
cordingly, a new enterograph was devised which 
records principally distention of the bowel and the 
passage of fluid through the lumen. It has the great 
advantage of not traumatizing, irritating, or obstruc- 
ting the bowel. 

Records obtained with this apparatus helped to dif- 
ferentiate normal and atypical or pseudo-rushes. The 
normal rush produced in the record sharp peaks which 
were due to a rapid distention of the bowel, followed 
by a prompt contraction of the muscle and emptying 
of the segment. Abnormal rushes tended to produce 
a somewhat flat-topped elevation in the record, due to 
slow and deficient emptying of the bowel. 

What looks like a rush may be a series of contrac- 
tions or short waves which appear simultaneously at 
several points along the bowel. Rushes are commonly 
made up of several little surges and waves. 

After a large rush wave passes, there are' usually 
one or more small "scavenging waves” which serve to 
empty’ the bowel. Sometimes there are also little 
surges running orad for a short distance. 

Disturbances commonly appear in a segment of 
bowel from three to ten seconds before a rush arrives. 
They consist usually of increases in tonus and activity, 
but occasionally some inhibition can be detected. 
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Fig. 3. The rotation of the midgut is completed, the 
different portions of the intestinal tract are about in their 
permanent positions. 

short distance from each other forming the “duodeno-colic 
isthmus.” 

During the further growth of the midgut, the abdominal 
cavity becomes too small to harbor all the fast growing 
intestinal loops and a temporary physiological umbilical 
herniation is formed containing a large portion of the 
midgut. This is the situation about at the tenth week and 
within the next week the following important development 
occurs : The small intestines reenter the abdominal cavity 
beginning from the proximal (duodenal) end and followed 
by the distal loops (jejunum and ileum) and finally by 
the cecum and ascending colon. The loops slide behind the 
mesenteric artery (see Fig. 2), thereby forming the duo- 
deno-jejunal flexure. The upper jejunal loops occupy the 
left upper abdomen pushing the splenic portion of the 
colon upwards and towards the left side into its permanent 
position. After the lower ileal loops reenter, the cecum 
and ascending colon are placed in the right upper quad- 
rant (see Fig. 3). 

During the late months of pregnancy the cecum reaches 
its permanent position in the right iliac fossa by descent 
and longitudinal growth. All portions of the colon then 



Fig. 4. Reversed rotation. The lower ileum and proxi- 
mal colon reenter first thereby rotating the midgut in the 
reversed direction. The duodenum (a) is in front, the 
transverse colon (b) is behind and trapped at its middle 
(arrow) by the stem of the superior mesenteric artery. 



Fig. 5. Operative findings in a case of reversed rotation 
which lead to acute intestinal obstruction. The findings 
correspond exactly with the anatomical situation in Fig. 
4. Note the dilatation of the proximal and the collapse of 
the distal colon, (after GARDNER and HART. Arch, 
of Surg., 29:952, 1931). 

become fixed in position by fusion of the mesenteric folds 
with the posterior peritoneum. 

ANOMALIES OF ROTATION 
A review of the literature reveals that practically 
all the abnormalities occur in the midgut, while mal- 
formations in the foregut and hindgut are considered 
as extremely rare. However, not as much attention 
has been paid to these portions and it is possible that 
further study will reveal changes corresponding to 
those in the midgut. 

Disturbances in the normal development of the mid- 



Fig. 6. Malrotation. The proximal and the distal part 
of the midgut reenter the abdominal cavity at the same 
time, the former in front, the latter behind the artery. 
The duodenum (2) and the lowermost loop of the ileum 
(3) are placed side by side. The cecum is in a subpyloric 
position. 
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Gastric samples: The Rehfuss method of extrac- 
tion was employed. Pepsin was determined in samples 
obtained 15, 76 and 120 minutes, respectively, after 
the ingestion of the meal. Free HCl and total acidity 
were also titrated. 


Table I 

Typical normal response 


Time 

Free 

HCl 

Pepsin 

Free 

HCl 

Pepsin 

min. 

<! 

O 

units 

,C 


after 

N/100 

per 

N/100 

per 

meal 

per c.e. 

c.c. 

Per c.c. 

c.c. 


Plain Meal 

Meat Meal 

15 

0 

70 

4 

700 

30 

10 


10 


45 

24 


14 


60 

32 


18 


75 

30 

660 

28 

1000 

90 

20 


30 


105 

30 


36 


120 

20 

1000 

20 

1200 


Tests were performed on 15 individuals, comprising 
several normal persons and a number suffering from 
gastric disorders. Twelve pepsin determinations were 
made in each case, a total of 180 determinations. They 
have been divided according to their free HCl secre- 
tory curves into four groups : 

1. Euchlorhydria (free HCl 20-40). 

2. Hypochlorhydria (free HCl below 20) . 

3. Achlorhydria and Achylia (no free HCl). 

4. Hyperchlorhydria (free HCl above 40). 


1000 units in most cases. This high peptic power was 
usually maintained to the end of the two hour period 
but when it varied much the variation as a rule paral- 
leled the fluctuation of the free HCl. The meat meal 
usually produced a higher pepsin content than the 


Table III 

Case of achylia. Patient R. M. 


Time 

Free 

HCl 

Pepsin 

Free 

HCl 

Pepsin 

min. 

after 

meal 

c.c. 
N/100 
per c.c. 

units 

per 

c.c. 

■ 

c.c. 
N/100 
per c.c. 

— 

units 

per 

c.c. 

1 

Plain Meal 

Meat Meal 

15 

| | ■ 

20 

0 

10 

30 

B 


0 


45 



0 


60 



0 


75 


100 

0 

Pepsinogen 4 
Pepsin 8 

90 



0 


105 

0 


0 


120 

0 

8 

0 

40 


meatless meal. This is well shown in the typical ex- 
periment summarized in Table I. 

In the hypochlorhydria group the peptic activity 
was not diminished as a rule. Although the free HCl 
was minimal in amount, there was often seen a rough 
parallellism between the free HCl and the amount of 
pepsin present. (See Table II). 

The achlorhydria and achylia group consisted of 
cases of mucus gastritis, atrophic gastritis, and one 
case of pernicious anemia with achylia. It is note- 


Table II 

Case of hypochlorhydria. Patient J. D. 


Table IV 

Case of hyperacidity. Patient J. R. M. 


Time 

Free 

HCl 

Pepsin 

Free 

HCl 

Pepsin 

min. 

C.C. 

units 

c.c. 

units 

after 

N/100 

per 

N/100 

per 

meal 

per c.c. 

c.c. 

per c.c. 

C.C. 


Plain Meal 

Meat Meal 

15 

0 

1000 

0 

300 

*30 

0 


0 


45 

0 


6 


60 

0 


6 


75 

18 

800 

24 

800 

90 

10 


26 


105 

15 


36 


120 

30 

1300 

32 

2400 





Free 

Pepsin 

Time 

HCl 

Pepsin 

HCl 



units 

C.C. 

units 

after 

N/100 

per 

N/100 

per 

meal 

per c.c. 

c.c. 

per c.c. 



Plain Meal 

Meat Meal 

15 

0 

330 

30 

600 

30 

54 


38 

‘ 

45 

45 


30 


60 

60 


43 


75 

56 

2000 

34 

2000 

90 

56 


40 


105 

70 


40 


120 

60 

2000 

30 

2000 


In the normal or euchlorhydria group, ; the first 
samples, obtained 15 minutes after ingestion of the 
test meal, were relatively low in peptic power, although 
all -were above 300 units. A marked rise then occur- 
red, the 75 minute samples showing a content of over 


worthy that an absence of pepsin was seldom, or never 
seen, even in cases showing no free HCl throughou 
the two hour period. A typical example is shown in 

Table III. , 

There are several points which deserve some empna- 
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sis. In the first place, the concentration of pepsin is 
independent of that, of free 1IC1. However, in any 
piven case the two values usually run more or less 
parallel. Secondly, pepsin or pepsinogen was demon- 
strable in nearly every sample tested, even when no 
HCI was present, Ilockus, Bank, and Willard (9), 
after injecting histamine, found “gastric rennet" 
(which must now bo considered to be pepsin) and no 
HCI present in seventeen out of sixty-four cases. 
These they term "true achlorhydrias.” instead of the 
more usual expression “true achylias." They also con- 
clude that “the secretion of gastric enzymes apparently 
persists in many stomachs after acid secretion has 
stopped.” Thus the usually accepted distinction be- 
tween achylia and achlorhydria becomes more difficult 
to make. An achlorhydria has usually been considered 
a case in which HCI is lacking hut in which the 
enzymes may be present. In achylia, on the other 
hand, neither acid nor enzyme is present, according to 
the usual classification. Now, if the enzyme is seldom, 
if ever, completely absent — as appears to be the case 
when our delicate method is employed — then either 
the term achylia must be dropped, or a new definition 
be found. The explanation of the persistence of pepsin 
lies, of course, ju the evident fact that although the 


parietal colls may be destroyed some chief cells con- 
tinue to be active even in advanced cases of "achylia.” 

The addition of cooked meat to the test-meal pro- 
duced, in all cases except the achylias, an increased 
content of pepsin in the gastric juice. Many sub- 
stances, including raw meat, are known to increase 
the flow of gastric juice when introduced into the 
stomach. In our experiments, however, is seen a dif- 
ferent phenomenon, i.e., a change in the concentration 
of the enzyme ns a result of a definite stimulus, pre- 
sumably chemical in nature. 

SUMMARY 

1. This method is simple, accurate and rapid. It 
can easily be used as an office procedure. 

2. It is extremely sensitive, as smali amounts of 
pepsin may be detected. 

3. Peptic activity apparently seems to run parallel 
to HCI secretion in all cases except those in the 
Achylia group. 

4. In Achylia gastrica, it seems that pepsinogen or 
pepsin is still secreted despite the fact that HCI is not 
present. 

fi. Meat usually produces a definite increase in 
peptic activity in all groups except the achylias. 
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Abnormalities of the Rotation of the Midgut: a Report of Four Cases' 


Bp 

GERHARD DANKUUS, M.D. 

CHICAGO, ILLINOIS 


T HE faulty rotation of the midgut, leading to ab- 
normal position of the intestines, is a congenital 
anomaly due to a disturbance in the normal embryolo- 
gica) development of the intestinal tract. The thorough 
knowledge of its different variations is not of a mere 
theoretical interest but of great practical consequence 
since grave complications may wur at any time. The 
previous knowledge of the anatomical situation may 
clear up indistinct clinical pictures and may facilitate 
necessary interventions nr avoid unnecessary opera- 
tions. The only means of diagnosing the condition 
before operation is by roentgenologic study with the 
exception of the newborn, in whom the anomaly may 
be suspected from the clinical course. 

While the anatomical condition was, known to the 
anatomists for about a hundred years, the first correct 
diagnosis on the living patient before operation was 
made only as recently ns 1921 bv Altschul (1). The 
clinical picture produced by the abnormal rotation of 
the midgut (“mesenterium commune” of the European 

*Fr«m th* rof’ntr<*noIh^tfftI nervier <.f T»r. Max f’ohn of the Mount 
Kirml Iliwjiitel in CMram. 

SnhmlttM October 21. llijr,. 



Fig. In. Embryo of S weeks. Normal development, first 
rotation completed. (1) stomach. (2) duodenum. (3) 
mfdgut, prenrterinl portion. (.1) midgat, postnrterial 
portion. (G) cecum. (G) descending colon. (7) stem of 
the superior mesenteric artery. (8) omphalomesenteric 
duel. (!!) umbilicus, xx duodcno-colic isthmus. 
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Fig. lb. Anatomical situation in a case of an adult with 
a nonrotation of the midgut. Note the lack of the duodeno- 
jejunal flexure, the position of the small bowel within the 
right and the large bowel within the left side of the ab- 
domen, the crossing of the last loop of ileum from the 
right to the left and the position of the appendix within 
the left lower quadrant, (after GREEN. Surg. Gyn. Obstr., 
53:737, 1931). 

literature) varies from very slight abdominal discom- 
fort to true acute intestinal obstruction, therefore it 
is essential to be familiar with all its anatomical 
features and clinical symptoms. Although I believe, 
that the condition is not extremely rare, a review of 
the world literature has revealed only about 120 cases. 
It is probable, that a considerable number of cases 
have been observed but have not been reported. 

EMBRYOLOGY 

The exact knowledge of the embryological situation 
is indispensable and can be best obtained from the 
classical description by Norman Dott (8). In 1934, 
Gardner and Hard (10) published an extensive and 
beautifully illustrated paper on this subject. 

At the 5th week of embryonic life the intestinal 



Fig. 2. Normal development about at the 10th week. 
The proximal jejunum reenters the abdominal cavity slid- 
ing behind the stem of the mesenteric artery. The duo- 
deno-jejunal flexure is formed. (1) stomach. (2) duo- 
denum. (3) duodeno-jejunal flexure. 



Fig. 1c. X-ray picture of Case 1. It corresponds almost 
exactly with the anatomical picture Fig. lb. (a) stomach 
in normal position, (b) small bowel within the right side, 
(c) crossing of the last loop of ileum, (d) large bowel 
within the left side. Cecum and ileocecal region in the 
left lower quadrant between c and d. The arrow points to 
the duodenum which leads directly to the rightsided upper 
jejunal loops. 

canal is a longitudinal tube fixed to the posterior wall 
of the abdominal cavity by the mesenteric plate, both 
being oriented in the vertical direction and in the 
sagittal plane. At this time the intestinal canal is 
subdivided into (1) foregut supplied by the celiac axis, 
(2) midgut supplied by the superior mesenteric artery 
and (3) hindgut supplied by the inferior mesenteric 
artery. From the foregut is derived the abdominal 
part of the esophagus, the stomach and the duodenum 
down to a point just below the papilla of Vater. The 
midgut forms the distal portion of the duodenum, the 
small intestines and the large bowel as far as the 
middle of the transverse colon. From the hindgut the 
rest of the large bowel is derived (see Fig. la) . 

At the middle of the midgut the omphalomesenteric 
duct is found and opposite its origin the superior, 
mesenteric artery divides into its terminal branches. 
The midgut and its mesentery are divided into the 
prearterial and the postarterial segment. Distally 
from the middle of the gut a bud is formed for the 
later development of the cecum. The midgut grov/s 
much faster than the other portions of the intestinal 
tract, especially at its prearterial segment which forms 
all the loops of the small bowel except the lower ileum. 

With the so called first rotation the midgut and its 
mesentery are placed from the sagittal into the frontal 
plane thereby locating the duodenum and small intes- 
tines into the- right side, and the colon into the left 
side of the abdominal cavity (see Fig. la). At the 
same time the foregut performs a rotation whereby 
the pyloric portion of the stomach is directed towards 
the right side, the anterior wall (larger curvature) 
downwards and to the left, the posterior wall (lesser 
curvature) upwards and to the right. 

The two footpoints of the midgut, located at the middle 
of the duodenum and the middle of the transverse colon, 
become fixed with the posterior peritoneum at a rather 
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Fig. 9. Nonrotation of the mid gut (Case 4). Observa- 
tion of Dr. Max-Cohn. The colon is visualized by means 
of a barium enema. All the typical findings of nonrotation 
are px-esent. 

symptoms and clinically healthy. From the papers 
published up to date it is not possible to get reliable 
information about their percentage. The anomaly is 
found accidentally during an abdominal operation or 
as a true leftsided appendicitis or as a surprise at 
necropsy. 

Group 2. A large group of patients describe upon 
questioning vague gastro-mtestinal symptoms such as 
discomfort, moderate pain, a feeling of vague pres- 
sure, belching and sometimes mild constipation. An- 
other group complains of occasional sudden attacks of 
marked abdominal pain not well localized and vomit- 
ing. There are always long periods of complete health 
interrupted by the above reported attacks. It is not 
possible clinically to make the diagnosis or even to 
suspect the malformation. The patients report in the 
X-ray department with clinical diagnoses such as “pos- 
sible gastric or duodenal ulcer,” “rule out carcinoma” 
or merely “unclear abdominal complaints.” 

Group o. Acute intestinal obstruction may occur at 
any age, cases having been reported in the first days 
of life and as late as 7G years. The long common 
mesentery is prone to form a volvulus, turns up to 
450° having been described (S). Previous symptoms 
are present in the majority of cases but may be com- 
pletely absent. One group presents symptoms from 
early \’outli — that is repeated attacks of pain with 
vomiting which always clear up spontaneously — the 
patients may be slightly underdeveloped. Obstruction 
occurs in adolescence particularly around the 15tli to 
the 18th year. This history points towards malrota- 
tion or reversed rotation rather than towards non- 
rotation. The findings in reversed rotation show a 
typical location, as the obstruction is found in the 
middle of the transverse colon at the point where the 
colon is trapped behind the stem of the mesenteric 
artery (see Fig. 5). Patients showing their first symp- 
toms later in adult life are usually cases of nonrota- 
tion. In all varieties cases are reported, in which 


operative treatment gave excellent results with com- 
plete disappearance of all the symptoms. 

Group 4. High intestinal (duodenal) obstruction of 
the newborn in abnormal rotation becomes evident 
around the 3rd to the 8th day of life. The infant be- 
comes acutely ill and vomits y 2 to 1 hour after feeding. 
Due to the location of the stenosis below the papilla of 
Vater the stomach contents are bile stained and the 
stools become gradually colorless. The upper abdomen 
is distended, the lower scaphoid and the child looks 
dehydrated. Clinically differentiation from congenital 
atresia of the duodenum is impossible, while the dif- 
ferential diagnosis of pyloric stenosis and abnormal 
rotation of the midgut is presented in the following 
chart : 



• 

onset 

time betw. feeding 
and vomit. 

gastric contents 

Pyloric stenosis 

Common mesentery 

3-4 weeks 

3-S days 

n few minutes 

la-1 l>our 

colorless 

bile stained 


The majority of these cases showed adhesions be- 
tween the lower duodenum and the last loop of ileum 
due to malrotation. Occasionally, nonrotation or re- 
versed rotation was found. If intervention is not 
practised the condition is usually fatal. Operations 
(gastro-enterostomy) on the newborn have been re- 
ported with complete recovery. The condition is some- 
times reported as “abnormal bands” at the duodenum, 
the underlying abnormality having escaped recogni- 
tion. 

ROENTGENOLOGICAL CONSIDERATIONS 

Roentgenological diagnosis of abnormalities in the 
rotation of the midgut is very easy and is usually 
made at the first glance. On examination of the 
stomach we observe the barium passing through the 
duodenum filling the upper jejunal loops without form- 
ing the duodeno-jejunal flexure (see Fig. 7). The 
jejunal loops occupy only the right side of the ab- 
domen, the left side remaining completely empty. In 
case a barium enema was given first, the colon is 
found within the left and middle region of the ab- 
domen, the cecum higher or lower at the midline. 
Except in some very rare cases of reversed rotation, 
where, roentgenologically, the large bowel may appear 
in its normal position, with either method of exami- 
nation the condition cannot be overlooked by a fluoro- 
scopist acquainted with the abnormality. After the 
diagnosis is made, the following points have to be 
cleared up: (1) The exact variety of the malforma- 
tion (nonrotation, reversed rotation, malrotation) has 
to be determined. (2) The lowermost loop of ileum 
has to be located and its position in regard to cecum 
and duodenum determined. (3) Cecum and appendix 
have to be located. In case that the large bowel is 
found approximately in its normal position, the rela- 
tion between the duodenum (anteriorly) and the colon 
(posteriorly) has to be demonstrated. 

From our experience it is difficult to demonstrate 
all points of interest on a single film, and even with a 
cooperative patient the results may be disappointing. 
The following procedure in our hands gave the best 
results: After the preliminary diagnosis is made, the 
examination is discontinued and we wait for clear 
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Pig. 7. Nonrotation of the midgut (Case 3). Film taken 
10 minutes after administration of a barium meal permits 
certain diagnosis of abnormal rotation of the midgut. Note 
the normal position of the stomach, the lack of the duo- 
deno-jejunal flexure and the position of the small bowel 
within the right side only. 

gut are of three different kinds : (a) nonrotation, (b) 
reversed rotation, (e) malrotation. 

(a) Nonrotation is in its essential appearance best 
illustrated by comparison of Pig. la, b and c. In the 
patient with this type of abnormality the portion of 
the intestinal tract which is derived from the midgut 
is found in exactly the same position as in an embryo 
8 weeks of age. The typical anatomical findings are: 

(1) Lack of the duodeno-jejunal flexure. 

(2) Position of the small intestines in the right 
side of the abdomen. 

(3) Position of the whole large bowel in the left 
side of the abdomen. 

(4) Location of the appendix at the midline or in 
the left side of the abdomen. 

(5) Crossing of the last loop of ileum over the mid- 
line from the right to the left side of the abdomen to 
join with the right medial boi-der of the cecum. 

(b) Reversed rotation. In this state the loops of 
the midgut reenter the peritoneal cavity in the wrong 
order. The postarterial segment — i.e. the ascending 
colon, then the cecum, then the lower ileum — enters 
first and is followed by the prearterial portion, thereby 
resulting in a rotation of the midgut which is exactly 
the reverse of the normal. The position now obtained 
is characterized by the following anatomical findings: 
(See Figs. 4 and 5). 

(1) Position of the duodenum in front of the large 
bowel and the mesenteric artery, lack of duodeno- 
jejunal flexure. 

(2) Position of the mesenteric artery in front of 
the colon. 

(3) Circumscribed narrowing at the middle of the 
transverse colon which is trapped here behind the 
stem of the mesenteric artery. 

(4) Normal position of the other portions of the 
intestines. 

(c) Malrotation. This condition occurs in the cases 


where the prearterial and the postarterial segments 
reenter the abdominal cavity at the same time the 
former in front and the latter behind the mesenteric 
artery. The characteristic anatomical findings are- 
(See Fig. 6). 

(1) Position of duodenum and upper jejunal loops 
(prearterial segment) in front of colon and mesenteric 
artery. 

(2) Position of the lower small intestinal loops 
behind the mesenteric artery as in the normal patient. 

(3) Position of duodenum and terminal ileum side 
by side often fixed by extensive adhesions. 

(4) Presence of a very long and very narrow 
mesenteric pedicle, on which the whole small intestines 
and the proximal colon (former midgut) are freely 
suspended. 

(5) Position of the cecum iii the subpyloric region. 

Anomalies of the rotation of the midgut have to be 

strictly differentiated from situs inversus abdominalis. 
The latter is merely an exact reflexion image of the 
normal. Sandera (21) has described a very unique 
case of a patient in whom both conditions were present 
simultaneously. Familial occurrence of mesenterium 
commune has been reported by Spitz (23). 

CLINICAL PICTURE 

Considering the common underlying pathology the 
variety of the clinical picture is astonishing. A sub- 
division into 4 main groups is possible: 

Group 1 shows complete absence of any clinical 
symptoms. 

Group 2 presents gastro-intestinal disturbances of 
moderate degree over a shorter or longer period of 
time. 

Group 3 presents acute intestinal obstruction. 

Group 4 comprises the high duodenal obstruction of 
the newborn. 

Group 1. There seems to be no doubt, that a con- 
siderable number of patients are absolutely free of 



Fig. 8. Nonrotation of the midgut (Case 2). All points 
>f interest are visualized on one film, (a) duodenum lo - 
ng directly to the upper jejunal loops in the -"S™ .. ' 

[bb) last loop of ileum crossing the midline. The aPP en ®“ 
[arrow) visualized within the left lower quadrant, 
mall bowel is within the right, the large bowel within the 
eft side of the abdomen. 




Board man and Leivers — Duodenal Intussusception 


303 


Proctoscopic examination was negative. 

A barium enema was negative. 

On September sixteenth, the blood count dropped to 2,- 
800,000 red cells with 45% hemoglobin. The following day, 
a soft, transverse body, three centimeters above the um- 
bilicus which felt like a normal, hollow viscus was noted. 
There was also complete papillary atrophy of the tongue. 
Vomiting persisted. On September eighteenth, a rather 
soft, not tender mass about three by two inches was felt 
to the right of the umbilicus’ and indefinitely outlined, 
which gave the impression of changing size and shape 
under examining fingers. This mass was fairly movable, 
and it was thought it might be distended loops of small 
bowel. In the next few days, this mass became much more 
definite and increased in size but it was still thought to 
be a distended hollow viscus. 

On September twenty-fifth, it was concluded that with 
a story of evanescent tumor together with vomiting and 
X-ray evidence of dilated duodenum, it was most likely the 
lesion was an obstruction high in the intestinal canal prob- 
ably in the third portion of the duodenum or upper 
jejunum and that exploration was advisable. 

On September twenty-eighth, under gas anaesthesia, 
patient was operated upon by Drs. Holman and Poth. A 
normal appearing stomach presented. The duodenal out- 
lines were rather indefinite at first and there was a large, 
soft mass in the duodenal region directed down toward 
the ligament of Treitz. The pancreas, kidneys, and pelvic 
organs were normal. The transverse colon was then de- 
livered into the wound and after that the jejunum distal 
to Treitz’s ligament was brought up. It was found to be 
quite large and thickened, about eight centimeters in di- 
ameter and contained a large, freely movable, soft mass. 
Further examination of the duodenum showed it to be 
freely movable, very large, and at its proximal third there 
was an invagination of the duodenum into itself. The in- 
tussusception was then reduced. At the junction between 
the proximal and middle third of the duodenum there was 
a dimpled area on the anterior surface. Examination of 
the biliary tract showed the common duct to be dilated 
and entering the duodenum distal to the point of this 
dimpling. The gall bladder was large but contained no 
stones. The duodenum was then split over the dimple and 
a large sessile polyp made up of multiple polypi was de- 
livered. This was then excised, leaving a margin of about 
one centimeter of normal bowel entirely surrounding it. 
The defect in the duodenum was then closed transversely. 
The defect in the duodenum included about two-thirds of 
its circumference. The great omentum was brought up 
and tacked to the line of sutures to aid in preventing sub- 
sequent intussusception. 

Patient was returned to the ward in good condition. She 
had a rather stormy post-operative course with consider- 
able difficulty in taking her food, persistent vomiting for 
seventeen days postoperatively, but with a high-caloric, 
high vitamine diet, liver extract, frequent transfusions, 
glucose and salt solution, she gradually improved. How- 
ever, during this period the anemia persisted, the blood 
ranging around 52% hemoglobin with 2,880,000 red cells. 
There was some generalized edema and blood proteins were 
found at 3.85 grams per 100 c.c. 

On November twenty-fifth, she was eating quite well, 
the edema was decreasing, the tongue was still quite 
smooth, but in spite of transfusions, iron, and liver, the 
blood remained at about the same level, the blood proteins 
also remaining low. On December third, she was dismissed 
from the hospital on a high protein, high vitamin diet with 
instructions to take lextron, three pills three times per 
day. 

In July, 1936, she was seen at the clinic; her appetite 
was excellent, she had gained to one hundred forty-eight 
pounds, and the tongue was not smooth. A blood count 
showed 65% hemoglobin with 3,480,000 red cells; 36% 
hematocrit with a diameter of 8.3 microns. The stormy 


and prolonged post-operative period was largely due to 
the complicating deficiency states following many months 
of poor diet. 

Gross Specimen: Consists of a cauliflower-like, grey, 
formalin fixed tumor with a small piece of bowel well at- 
tached. The tumor measures 9x8x4 centimeters and 
weighs 56 grams. The surface is roughened but velvety 
in appearance. Cut section shows the papillomatous nature 
of the specimen. The bowel wall although somewhat thick- 
ened appears normal. 

Histological Examination: Shows columnar epithelium 
with many goblet cells thrown up into the folds which 
radiate out from a central fibrous stalk. The epithelial 
cells are irregular, well circumscribed, showing no mitosis 
and no extension into the underlying tissue. In the sub- 
mucosa are seen normal appearing Brunnei-’s glands. The 
blood vessels are dilated, many of which ax - e filled with red 
blood cells. There is no evidence of malignancy. The 
diagnosis is Papilloma, adenomatous (duodenum). 

DISCUSSION 

In Chart I we have tabulated the essential findings 
in these cases. From this review, it is evident that 
duodenal intussusception occurs in both males and 
females in an age l'anging from twenty-one to seventy- 
five years. Symptoms were present from four to twelve 
months before being relieved by surgery or termina- 
ting in death. The outstanding symptom has been 
vomiting, occurring irregularly after meals and start- 
ing usually intermittently but becoming more frequent 
and more severe. Pain may or may not be present. 
Weakness and loss of weight are mai-ked. Physical 
signs other than emaciation may be absent but the 
finding of a tumor in the upper abdomen, especially if 
it is inconstant in appearance and variable in size and 
shape, should make one suspect intussusception. 

Of the laboratory findings, occult blood in the stools 
and anemia are apparently constant. 

X-ray examination has so far proven disappointing 
primarily because the significance of the finding was 
not appreciated. In Kellogg’s case, the barium shadow 
of the dilated duodenum is interrupted by a spherical 
mass suri-ounded by a i-ing of barium which as Kellogg 
(2) reports was described by Carmen as typical of 
tumor formation but which was interpreted in this 
case as obstruction due to adhesions. 

In Case VII, there was abrupt termination of the 
barium shadow of the markedly distended loop of duo- 
denum and yet the X-i-ay department reported that no 
pathology could be demonstrated. In their subsequent 
xepoxt the fact that the obstruction was inconstant 
made diagnosis difficult for the possibility of intus- 
susception was not considered. 

In all but one of these cases a benign tumor was the 
exciting factor in the development of the intussuscep- 
tion. Tumor of the bowel is recognized as one of the 
primary etiological factors in the production of intus- 
susception in adults. Benign tumors of the duodenum 
account for only about five per cent of the benign 
rumors of the bowel. Frequently, no symptoms are 
produced but as reported by Balfour and Henderson 
(9) in a study of fourteen cases, benign tumors of the 
duodenum may be responsible for serious symptoms 
particularly hemorrhage. Raiford (10), in a report 
of forty-eight benign tumors of the small intestine 
found ten in the duodenum. He states that “invagina- 
tion seldom occurs and symptoms when present are 
brought on by encroachment of the tumor mass upon 
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working conditions. The night before the examination 
the patient takes one full barium meal mixed with one 
tablespoonful of epsom salts in order that the cecum 
and the appendix may be visualized. Often a good 
regular filling of the whole large bowel is hereby ob- 
tained. On the following morning one-third of a 
barium meal is administered, the passage of which is 
observed by repeated fluoroscopic examinations. As 
soon as the junction of the lowermost ileum with the 
cecum is visualized, another third of a meal is given, 
to show stomach, duodenum and upper jejunum. If 
necessary, the lowermost portions of the colon can be 
filled by a small barium enema. Repeated observa- 
tions are necessary. The smaller the amount of barium 
given, the clearer the situation is visualized. In cases 
of intestinal obstruction this plan has to be changed 
according to the symptoms and the general condition 
of the patient. If the above described technique fails, 
it is advisable to watch the passage of a contrast meal 
and to give a barium enema plating the different 
points of interest successively. 

REPORT OF FOUR CASES 

Case 1. Male, age 20 years. The patient was in perfect 
health and without any abdominal complaints up until 3 
years ago. Since then he suffered from cramplike pains 
in the epigastrium coming about 3 hours after meais. 
Occasionally the pain was present at night. Sodium bi- 
carbonate gave immediate relief. Vomiting, belching and 
acid eructations were present. He also had the typical 
periods of freedom from symptoms experienced by the 
peptic ulcer patients. X-ray examination (5/7/1935) re- 
vealed an irregular and narrowed duodenal cap with a true 
ulcer niche at its lesser curvature towards the base. In 
addition we found an absence of the duodeno-jejunal 
flexure and in following up the case the typical picture of 
a nonrotation of the midgut (see Fig. lc). 

In this case all the symptoms are best explained by the 
presence of the duodenal ulcer, and it is reasonable to as- 
sume that the anomaly of the midgut is not responsible for 
the complaints of the patient. 

Case 2. Female, age 41 years. The patient was in good 
health and without any abdominal complaints up until 4 
years ago. Since that time she complained of severe cramp- 
like abdominal pain localized in the left lower quadrant 
and radiating towards the back. Together with the pain 
tenesmus was present. While generally moderate con- 
stipation prevailed there were attacks of diarrhea. The 


pains were occasionally very strong and often lasted for 
six hours. There was no nausea, belching or vomiting nor 
any connection of the pain with the intake of food. Occa- 
sionally the described symptoms ceased for one or two 
weeks but always recurred. Hysterectomy performed 3 
years ago did not relieve the symptoms. The clinical diag- 
nosis was: Spastic colitis, malignancy to be ruled out. 

X-ray examination (12/5/1935) revealed the typical 
picture of an abnormal rotation of the midgut. In this 
case it was possible to visualize all the points of interest 
including the filled appendix on one single film (see Fig. 
8). Except for the malformation repeated examinations 
of the colon did not reveal any organic pathology of the 
colon or the appendix. 

It is probable, that the rather severe symptoms of the 
patient were due to the intestinal malformation since clini- 
cally, surgically and roentgenologically there were no evi- 
dences of other pathology. Since the symptomatology is 
mainly colonic and especially since at several occasions 
the proximal colon seemed to be moderately widened, the 
possibility of a reversed rotation was seriously considered. 

Case S. Male, age 38 years. 13 years ago the patient 
complained of occasional epigastric distress with moderate 
pain occurring usually after eating. This lasted for a few 
months to disappear completely. For the last 6 months 
the above described symptoms were present but more pro- 
nounced. The patient felt nauseated but did not belch or 
vomit. X-ray examination (4/23/1936) (see Fig. 7) re- 
vealed a typical nonrotation, of the midgut and no further 
intestinal pathology. The appendix was well visualized in 
the left lower quadrant. 

As on repeated examination no further pathological find- 
ings could be demonstrated, it is probable, that the mild 
chronic symptoms were due to the intestinal anomaly. 

Case /,. An X-ray picture of a young male patient, ex- 
amined by Dr. Max-Cohn is added; it presents all the 
typical signs of a non rotated midgut (see Fig. 9). 

SUMMARY 

The erribryological phases of the development of the 
intestinal tract are reviewed with special reference to 
the normal and abnormal rotations occurring in the 
midgut. The different clinical pictures are discussed. 
Mesenterium commune is not a mere abnormality, but 
may lead to intestinal obstruction, incomplete volvulus 
or to difficult diagnostic problems in case of a true 
leftsided appendicitis. A roentgenological technique 
adequate to demonstrate the condition is described. A 
report of four observations is given. 
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INTRODUCTION 

I N an earlier publication (1), the authors presented 
in comprehensive form the various indications and 
contra-indications for, and the limitations of, colon 
bacillus vaccine therapy. The methods of preparation 
and administration of detoxified B. coli vaccine were 
outlined. In four groups of cases, the therapeutic re- 
sults definitely due to colon bacillus vaccine therapy 
were tabulated statistically. These four groups in- 
cluded, (1), the chronic functional diarrheas, (2), 
chronic headaches of the type associated with chronic 
constipation or colon distress, (3), cases of “toxic 
vertigo,” and, (4), a group of “unstable colon” (non- 
ulcerative colitis) cases. Convincing results were ob- 
tained from B. coli vaccine therapy in groups of such 
patients whose symptoms had not disappeared follow- 
ing employment of the usual therapeutic measures. 
From these and other observations, the conclusion was 
reached that colon bacillus vaccine therapy, if judi- 
ciously used in properly selected cases, with avoidance 
of overdosage, constitutes a valuable therapeutic aid. 
Although the various observations and deductions out- 
lined in the previous comprehensive publication will 
not be reviewed in this publication, one should be 
thoroughly conversant with them before employing 
this type of vaccine therapy. 

It is important to emphasize that, in the above four 
related groups of cases, it is customary after diag- 
nostic study to institute first a comprehensive plan of 
therapy. Colon bacillus vaccine therapy is reserved 
for those patients who have not obtained a satisfactory 
result from the above therapeutic program. The com- 
prehensive plan has consisted of, (1), eliminating, as 
far as possible, the various etiological factors con- 
tributing to nervous tension, (2), the correction of 
any other faulty habits, (3), obtaining a diet diary 
from the patient, which permits the elimination of 
probable aggravating articles of food, and the pro- 
vision of adequate vitamines and a proper balancing 
of the diet, (4), physiological regulation of the bowels, 
(5), the temporary use of a simple nerve sedative (if 
indicated), and, finally, (6), the therapeutic use of 
sodium ricinoleate (“Soricin"). In the “unstable colon” 
group of cases, the use of belladonna or atropine for 
the symptomatic relief of colon distress no longer is 
necessary, except in occasional cases. 

Since the last publication, two important advances 
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in the therapeutic management of the four above- 
mentioned groups of cases have been made. First, the 
routine use of sodium ricinoleate in larger doses than 
formerly used has proven to be of great therapeutic 
aid in all four types of cases, and has reduced defi- 
nitely the number of such individuals requiring colon 
bacillus vaccine for complete relief of symptoms. In 
the second place, in the remaining group of patients 
who do need colon bacillus vaccine for complete relief, 
in addition to sodium ricinoleate and the comprehen- 
sive program, the occurrence of occasional, disagree- 
able, temporary reactions to B. coli vaccine has been 
eliminated largely by the refinements in the method 
of its administration outlined below. 

SODIUM RICINOLEATE THERAPY 

As emphasized above, sodium ricinoleate has proven 
to be of great aid in the treatment of these four re- 
lated groups of cases. The new 5 grain, enteric-coated 
“Soricin" tablets are preferable, for several reasons, 
to the "Soricin” capsules formerly employed. The 
daily dose has been increased over that formerly sug- 
gested, and varies between three and six “Soricin” 
tablets each day. Some patients do obtain complete 
relief of symptoms from 1 tablet t.i.d.a.c. Others ob- 
tain only partial relief of symptoms from this dose, 
but secure complete relief promptly when the dose is 
doubled to 2 tablets t.i.d.a.c. Only very occasional 
patients develop slight, transient, intestinal “uneasi- 
ness” from 6 tablets per day. It is recommended that 
the routine dose be 6 tablets per day, as advised by 
Schiff (2) . In the milder cases, this dose can be re- 
duced to 3 tablets a day after several weeks. In the 
moderate and severe eases, the larger dose of 6 tablets 
per day should be maintained. If one wishes to obtain 
therapeutic results from “Soricin” which persist after 
the “Soricin” is discontinued, it is important to con- 
tinue its administration for a period of four to six 
months — or occasionally longer. Only good effects from 
this practice have been noted. Sodium ricinoleate 
should be used almost routinely in the above related 
groups of cases. 

COMBINED USE OF SODIUM RICINOLEATE 
AND B. COLI VACCINE 

In obstinate cases, the best therapeutic results are 
obtained by the addition of colon bacillus vaccine 
therapy to “Soricin” therapy. In those occasional 
cases, within the above four groups, in which a com- 
bination of these two therapeutic agents has not re- 
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lieved the symptoms, one should suspect either the 
persistence of an important, uncontrolled, nervous ten- 
sion factor, or else an early, undiagnosed organic basis 
for the apparently functional symptoms. 

REFINEMENTS IN ADMINISTRATION OF B. 

COLI VACCINE 

Further important refinements in the method of ad- 
ministration of B. coli vaccine have been developed. 
These improvements have resulted in an almost entire 
elimination of the temporary but disagreeable reac- 
tions which formerly followed colon bacillus vaccine 
injections in certain individuals with low tolerance. 

SKIN TESTS 

The first refinement has consisted in omitting the 
former practice of doing a preliminary skin test with 
concentrated, unaltered colon bacillus vaccine, before 
starting the therapeutic course of injections. Formerly, 
when one immediately gave a skin test with a one bil- 
lion, or a. 200 million concentration of vaccine, there 
were occasional cases in which there was a disagree- 
able temporary reaction. Such reactions do not occur 
if one starts with an initial, more dilute, therapeutic 
dose of detoxified vaccine. Moreover, as noted in the 
previous publication, 99% of all patients presenting 
the four types of conditions referred to above exhi- 
bited a positive skin reaction with a one billion con- 
centration of colon bacillus vaccine. Therefore, a pre- 
liminary skin test with a concentrated vaccine is no 
longer considered necessary nor indicated. 

INITIAL DOSE OF VACCINE 

The second refinement has involved the reduction of 
the initial therapeutic dose of vaccine from 2 minims 
of a 50 million or 250 million concentration to 2 
minims of a 5 million concentration. By this change 
of proceedure, one almost completely eliminates the 
former disagreeable, temporary reactions, which oc- 
curred occasionally with the larger initial dose. It is 
true that, in case patients have an initial tolerance for 
the higher concentrations of colon bacillus vaccine, the 
prompt and dramatic symptomatic relief often seen in 
such cases will be postponed if one starts with the 
more dilute vaccine. It is also true that, when start- 
ing with the 5 million dilution, several more injections 
are added to the usual total course. Nevertheless, it 
is felt that the advantage of almost eliminating the 
disagreeable reactions, in the occasional patients with 
minimal tolerance, more than justifies this reduction 
in the initial dose. 

CRITERIA FOR DETERMINING SUBSEQUENT 
DOSES OF VACCINE, AND METHOD OF 
RECORDING DATA 

The third refinement has consisted in increasing 
subsequent doses of vaccine more gradually. As 
emphasized and more fully elaborated in the earlier 
publication, each subsequent increase of dose, after 
the initial injection, should be determined by the 
patient’s response to the last injection, and should be 
individualized. Two items of information should be 
obtained from the patient just prior to each injection, 
as a necessary basis for determining the size of each 
successive dose, viz., (1), whether any temporarily 
disagreeable reaction or symptoms occurred within 
3-24 hours after the last injection, e.g., fatigue, 
malaise, headache, generalized muscle-aching, tran- 


sient joint pains, or slight aggravation of the symp- 
toms for the relief of which colon bacillus vaccine has 
been given; and, (2), whether the patient noted im- 
provement or disappearance of the symptoms, follow- 
ing the dose last administered. If any transient reac- 
tion occurred, its character and degree should be 
noted. The information relative to improvement and 
reaction, whether positive or negative, following the 
last injection, should be recorded in separate columns, 
following columns marked off for the date and dose of 
each vaccine injection, upon a "vaccine memo sheet.’’ 
This information should be kept as a permanent 
record, and the data recorded each time the patient is 
seen for vaccine injections. For, such data are invalu- 
able in determining the optimum subsequent dose. 
Only by thus individualizing each dose can disagree- 
able reactions be avoided. 

A slight, transient reaction, lasting only a few 
hours, and consisting usually of slight fatigue or 
malaise, is not a contra-indication to a moderate in- 
crease of dose at the time of the next injection. Reac- 
tion symptoms will be noted only occasionally with the 
method now employed for increasing dosage; and 
usually only the improvement or disappearance of 
symptoms will be observed. On the other hand, if 
reaction symptoms after any injection are pronounced, 
or if they persist several days, they not only contra- 
indicate any increase of dose at the next injection, but 
definitely indicate a decrease of dose, as compared 
with the last injection. Even more important than 
this, such symptoms also indicate that the time of ad- 
ministering the next dose should be postponed until 
the patient has fully recovered from any reaction. In 
the rare case in which a certain dose of vaccine tempo- 
rarily aggravates the symptoms for the relief of which 
the vaccine is given, a definite and appreciable over- 
dose has been given, viz., a dose in excess of the toler- 
ance of this patient at the time of this injection. 

It must be emphasized that B. coli vaccine, in large 
doses, is much more prone to produce disagreeable re- 
actions than the vaccines of the pyogenic bacteria, for 
example. If one keeps this fact in mind, and starts 
with appreciably smaller doses of B. coli vaccine, such 
reactions usually will be avoided. On the other hand, 
it is equally important, in the case of those patients 
who have shown good tolerance for the smaller and 
medium-sized doses of B. coli vaccine, to gradually but 
steadily increase the dose to a reasonable maximum 
(tolerated) dose, if the best and most lasting thera- 
peutic result is to be obtained. Patients who tolerate 
the larger doses usually obtain the best therapeutic 
results. 

Until one has had experience with this type of 
vaccine therapy, the maximum dose of B. coli vac- 
cine which may be used safely should not exceed 15 
minims of a 250 million concentration. There are occa- 
sional patients with an unusually high tolerance who 
will benefit by more lasting results from the use of a 
1 billion concentration. However, it is never advisable, 
in the opinion of the authors, to increase the dose be- 
3 'ond 8 minims of a 1 billion concentration ; and the 
cases for these larger doses must be selected with care. 

AVERAGE RATE OF INCREASE OF DOSE, AND 

METHOD OF VACCINE ADMINISTRATION 

Although no sterotyped schedule of increase of dose 
should be followed, for the reasons specified above, the 
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following plan represents about the optimum rate for 
a patient with average tolerance for B. coli vaccine. 
Such a schedule is as follows, viz., 2 minims of a 5 
million concentration intradermally, 6 minims of the 
5 million concentration intramuscularly, 2 minims of 
a 50 million concentration intradermally, 6 minims of 
the same concentration intramuscularly, 2 minims of 
a 250 million preparation intradermally, and then 4 
minims, 6 minims, 8 minims, 10 minims, and 12 
minims intramuscularly of the 250 million concentra- 
tion. Some patients do not tolerate this maximum 
dose. Others tolerate and should receive more. The 
above average course totals 10 injections. In occa- 
sional individuals, it may be necessary to reduce, 
rather than increase, the second dose, because of poor 
individual tolerance. Such patients usually do not 
benefit as much from the vaccine as those who tolerate 
it well. 

The small doses of 2 minims of increasing concen- 
trations, in the early part of the course, are best given 
intradermally as “desensitizing” doses. The doses of 
larger volume should be given intramuscularly and 
slowly into the deltoid or thigh muscles. One should 
not inject this type of vaccine either subcutaneously 
or intravenously. The possibility of unintentional in- 
travenous injection can. be avoided by pulling very 
gently upon the plunger of the syringe after intro- 
ducing the needle into the muscle. After the intra- 
muscular injections, massage at the site of injection 
tends to reduce subsequent local soreness — especially 
with the larger doses. 

OPTIMUM INTERVAL BETWEEN VACCINE IN- 
JECTIONS, AND DURATION OF VACCINE 
THERAPY 

The average optimum interval between successive 
vaccine injections is about 4 days, as recommended in 
the previous publication. If any appreciable reaction 
should occur after any injection, the interval before 
the patient receives another injection should be length- 
ened to 7 days, or more. In such an instance, the 
patient should have at least 2 really “good days,” with 
complete absence of the reaction symptoms, before re- 
ceiving the next injection. If one is giving unusually 
small doses, e.g., at the beginning of a course of treat- 
ment, and the patient is much improved for 1 or 2 
days after the injection, with return of symptoms on 
the second or third day, the interval between injections 
should be shortened to 2 days, or the dose should be 
increased more rapidly. In fact, when giving very 
small doses, e.g., when using a 50 thousand dilution, 
the regular administration of the vaccine every' 2 days, 
instead of every 4 days, is usually tolerated and pro- 
duces more rapid results. If tolerated, the results are 
likely also to be more effective. Occasional patients 
tolerate these small injections every day. 

Inasmuch as the main limitation of any type of 
vaccine therapy resides in the fact that its effect does 
not persist indefinitely, it is often advisable to con- 
tinue one injection a month for the better part of a 
year, after completing the regular course of about ten 
injections. This is especially true in obstinate cases, 
not relieved by other types of therapy, that have ob- 
tained particularly gratifying results from B. coli 
vaccine. In such instances, the subsequent monthly 
dose should be maintained at a level of 50% to 100% 
of the last, maximum dose tolerated during the regular 


course of injections. A recurrence of symptoms can 
almost always be prevented in this manner. Such a 
plan avoids the necessity for a second complete or in- 
tensive course of vaccine therapy 4-6 months after 
the first course, when symptoms return in some cases. 
Occasional obstinate cases have been noted, whose 
symptoms have started to return in mild form as early 
as 3 weeks after the regular course of vaccine therapy. 
Such patients usually have chosen to come in for a 
vaccine injection every 3 weeks, instead of waiting for 
a longer interval to expire. In this manner, they are 
able to remain essentially symptom-free. On the other 
hand, in other patients, a single course of 10 vaccine 
injections, without any subsequent injections, has 
seemed to break a vicious circle, and the patients have 
remained symptom-free indefinitely. As yet, no method 
has been evolved to prognosticate, in the individual 
case, which patients will obtain relief for a long time, 
and which only temporary relief, following the first 
course of vaccine therapy. 

DILUTIONS OF VACCINE NEEDED 
The five following concentrations of detoxified colon 
bacillus vaccine are needed, as a minimum, to carry 
out the idea of a gradual increase of the dose for indi- 
viduals with different tolerance, viz., bottles of 50 
thousand, 500 thousand, 5 million, 50 million, and 250 
million organisms per c.c. respectively. (In occasional 
cases, one will need a 5 thousand or a 1 billion con- 
centration). With such an assortment of concentra- 
tions, it is possible early in the course of treatment to 
individualize the dose to the tolerance of each patient 
and to increase the dose as gradually or rapidly as 
indicated. 

SUMMARY 

(1) In an earlier publication, the authors presented 
the various indications and contra-indications for, and 
the limitations of, colon bacillus vaccine therapy. The 
therapeutic results definitely due to B. coli vaccine, in 
the four related groups of cases, were tabulated sta- 
tistically. This evidence indicated that colon bacillus 
vaccine constituted a valuable therapeutic aid in a 
properly selected group of cases, in which supplemen- 
tary aid was needed. The methods of preparation and 
of administration of detoxified B. coli vaccine were 
outlined. 

(2) During the past two years, further experience 
with sodium ricinoleate (“Soricin”), using larger 
doses of 10 grains t.i.d.a.c., has demonstrated its great 
value in the four related groups of cases relieved by 
colon bacillus vaccine. The routine use of “Soricin,” 
as one feature in the preliminary comprehensive pro- 
gram of therapy for these four groups of cases, has 
definitely reduced the number of cases requiring the 

. addition of B. coli vaccine for relief. And yet, a defi- 
nite group remain who need colon bacillus vaccine for 
complete and satisfactory relief. 

(3) The occurrence of occasional, disagreeable, 
temporary reactions to colon bacillus vaccine, in 
patients with unusually low tolerance, has been largely 
eliminated by the following further refinements in the 
method of its administration. 

(a) The first refinement has consisted in the dis- 
continuance of doing a preliminary skin test with con- 
centrated colon bacillus vaccine. 

(b) The second refinement has involved the reduc- 
tion of the former initial therapeutic dose of vaccine 
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of 2 minims of a 50 million or a 250 million concentra- 
tion to 2 minims of a 5 million concentration. 

(c) The criteria for determining the size of each, 
subsequent, optimum dose of vaccine have been dis- 
cussed in detail. The size of each dose must be indi- 
vidualized to the patient. Prior to each injection, it 
is essentia] to determine, (1), whether any tempor- 
arily disagreeable reaction occurred following the last 
injection, and if so, its degree, type and duration, and, 
(2), whether definite improvement or disappearance 
of symptoms occurred following the last injection. 
These facts should be recorded upon a “vaccine sheet” 
in the history of the patient. The determination of the 
optimum dose each time is essential for the best thera- 
peutic results. 

(d) Although no stereotyped schedule of increase 
of dose can be followed, the schedule or rate of in- 
crease suitable for a patient with average tolerance 
for B. coli vaccine has been outlined in detail. The 


optimum route for colon bacillus vaccine injection ha? 
been discussed. . " 

(e) The usual optimum time interval between 
vaccine injections and the indications for increasing 

■ or decreasing this interval have been reviewed. 

(f) The various concentrations of colon bacillus 
vaccine, actually needed for the practical administra- 
tion of this type of therapy, have been specified. 

(4) The proper selection of cases for colon bacillus 
vaccine therapy, and the careful determination of the 
proper dose of vaccine at the time of each injection, 
constitute the two most essential requirements for 
successful results from B. coli vaccine therapy. 
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Infant Feeding — Individualized vs. Routine* 

By 

I. NEWTON KUGELMASS, M.D. 

NEW YORK, NEW YORK 


M ILK constitutes the basis of infants' feedings. 

Proper choice of the milk suited to the particular 
infant is indispensable in successful infant nutrition. 
The great variety of milks available make such a choice 
difficult in the individual infant because of unneces- 
sary empiricism in practice. More stress has. been 
placed upon the various milks and their properties 
than on infants and their tolerance. Nutritional 
knowledge has advanced sufficiently to adapt effectively 
the required type of milk to the individual infant 
rather than the infant to the milk. 

The type of milk selected requires modification, the 
procedure of choice depending upon the infant. The 
resulting formula may meet all the nutritional needs 
of the infant and yet be unsuited to his digestive toler- 
ance. The theoretical goal in nutrition is the same 
for all infants but the methods of attaining it neces- 
sarily differs with each infant. Goal and method are 
not only necessary but inseparable in effective infant 
feeding. Thus, there can be no single formula for the 
universal feeding of infants. The percentage composi- 
tion of cow’s milk mixtures, imitating breast milk, be- 
comes less important than the behavior in the infant’s 
stomach. We have studied the response of various 
methods of feeding in terms of the infant’s constitu- * 
ti on as a more physiologic basis for determining the 
type of formula indicated. 


PLAN OF INFANT FEEDING STUDY 
Comparative studies of “standard formulae" pre- 
pared from various types of milk were made on in- 
fants during the first three months of life. The new- 
borns on the service were maintained from birth with 
the hydrating solution given at two hour intervals 
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throughout the twenty-four hour cycle and put on the 
formula under study on the second day of life. An 
effort was made in each case to have the infant nurse 
and the breast-fed infants were used as controls. De- 
spite the willingness of most mothers to nurse their 
babies and our insistence in favor of breast feeding, 
less infants were nm-sed than is considered good 
practice. Although theoretically tuberculosis in the 
mother is the only contraindication to nursing, actu- 
ally we have found severe postpartum disturbances 
affecting the mother physically and tempermentally 
to an extent that made nursing very trying. Breast 
pumps were tolerated for short periods and manual 
stripping was rejected by many mothers. Whatever 
the maternal condition the baby was weaned if the 
quantity of breast milk was less than ap average of 
two ounces per feeding after the first fortnight. 

Weaning during the newborn period was instituted 
for very definite indications and not for the purpose 
of these studies. Many of the infants included in the 
data nursed for a number of days during which time 
the intake of the special formula was relatively small. 
But during the baby’s stay in the nursery the intake 
of the milk mixture was gradually increased until the 
formula under study comprised the total day’s feeding- 
The infants’ progress was under the supervision of 
research dietetians, Misses Cummings and McMahon 
and the technical data under Miss Pugslev, all devoting 
full time to these nutritional studies. 

Over fifty well newborns were observed serially on 
each formula — fresh, powdered, evaporated and acid 
milks with breast milk as the control. Careful records 
were made of the physical status and functional re- 
sponse to the particular feeding. This was continued 
at home after the babies were discharged from the 
nursery and observed subsequently at weekly inter- 
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vals in a well-baby unit where clinical and laboratory 
examinations were made. Those infants whose mothers 
failed to keep appointments were followed up at home 
by one of the dietetians. The mother was provided 
with the special milk used for the infant’s formula 


fants were maintained on a whole milk mixture for three 
months. It consisted of boiled whole milk with 10% added 
carbohydrate. The formula was started the second day of 
life in well newborns with a birth weight over six pounds. 
Although seven of the group studied had difficult deliveries 


Comparative results on routine and individual formulae 


- ; ' 

Breast 

Milk 

Whole 

Milk 

Formula 

Diluted 

Milk 

Formula 

Evaporated 

Milk 

Formula 

Powdered 

Milk 

Formula 

Acid 

Milk 

Formula 

Individualized 

Formula 

Age of Infants (Wks.) 

1-12 

1 - 12 

1 - 12 

1 - 12 

1 -12 

1-12 

1 - 12 

No. Cases 

55 

54 

59 

58 

GO 

5G 

50 

Difficult Deliveries 

5 

7 

3 

6 

5 

7 

4 

Duration of Feeding (Days) 

85 

80 

82 

8G 

85 

88 

85 

Supplements 

OJ&CLO 

OJ&CLO 

OJ&CLO 

OJ&CLO 

OJ&CLO 

OJ&CLO 

OJ&CLO 

Av. Vol. /Feeding (Ozs.) 

1 mo. 

(3.8) 

4.0 

4.2 

4.2 

4.1 

3.8 

4.4 

5.5 

2 mo. 

- 

5.2 

5.4 

5.0 

5.1 

5.3 

3 mo. 

- 

C.O 

6.5 

6.1 

5.9 

6.2 

6.5 

Av. Vol./Day Feedings (Ozs.) 

1 mo. 

(22) 

24 

25 

25 

24 

22 

26 

2 mo. 

- 

26 

27 

25 

26 

26 

27 

3 mo. 


30 

32 

31 

29 

31 

33 

Av. Intake Cals./Lb./Day 

(00) 

60 

52 

6G 

60 

67 

70 

Av. Gain Wt. Ozs./Wk. 

6.9 

G.O 

5.9 

7.1 

6.4 

7.1 

7.3 

Av. Gain Ht. (Mo.) 

1.0 

1.0 

1.0 

1.0 

1.0 

J.O 

1.0 

Av. No. Stoola/Day 

2.6 

3.3 

2.5 

2.6 

2.4 

2.7 

2.6 

7o Digestive Disturbances 

8 

24 

12 

9 

U 

10 

2 

% Infections 

7 

9 

5 

6 

10 

6 

8 

% Successful Feeding 

90 

70 . 

85 

88 

86 

88 

95 


thus insuring constancy of product and of cooperation. 
Only normal well infants were included in this series. 
It is the first three months of the feeding progress of 
these infants that concerns this report. 

ROUTINE FEEDING OF “STANDARD” 
FORMULAE IN WELL INFANTS 

I. Control Series. Fifty-five normal infants were main- 
tained exclusively on breast milk for three months. The 
breast feeding was started five hours after birth in new- 
borns with a birth-weight over six pounds. Although five 
of these newborns had difficult deliveries they showed no 
post-natal manifestations. Orange juice and cod liver oil 
were introduced the third week. The orange jucie was 
first given half strength and gradually increased so that 
two ounces were given by the end of the first month. The 
10 D cod liver oil was given five drops a day increasing it 
gradually until each infant received one teaspoonful a 
day. The average volume intake was 3.8 ounces per feed- 
ing during the first month, subsequent amounts not being 
determined. Indeed it was difficult to obtain a sufficient 
number of weighings during the first month to estimate 
the average volume intake, the accuracy is therefore in- 
determine for comparison with the equivalent values for 
artificial feedings. The average volume intake consumed 
during the twenty-four hour cycle was accordingly 22 
ounces. The average caloric intake was about 50 calories 
per pound per day. The average gain in weight was 6.9 
ounces per week and the average gain in height one inch 
per month. The average number of stools was 2.5 per day. 
Three of the infants developed transient upper respiratory 
infections; four had alimentary disturbances, i.e., one 
vomited, one had colic and two developed diarrhea. 

Scries II. Whole Milk Formula. Fifty-four normal in- 


there were no post-natal manifestations. Orange juice and 
liver oil were introduced the third week. The orange juice 
was first given half strength and increased gradually so 
that two ounces were given by the end of the first month. 
The 10 D cod liver oil was offered five drops a day in- 
creasing it gradually until the infant received one tea- 
spoonful a day. The formula was made up for twenty- 
four hours and divided into six feedings given at four 
hour intervals during the first month and subsequently 
into five feedings. The amount offered at each feeding 
was slightly above that usually taken by infants at each 
age level. 

The average volume consumed by an infant was 4.0 
ounces per feeding during the first month, 5.2 during the 
second and 6.0 during the third month, the average volume 
for the total day’s feeding being 24, 26 and 30 ounces 
respectively. The average caloric intake was about 60 
calories per pound per day. The average gain in weight 
was 6.0 ounces per week and the gain in height was 1 inch 
per month. The average number of stools was 3.3 per 
day. There were three cases of upper respiratory infec- 
tion, one furunculosis and one pyelitis. But thirteen in- 
fants showed other disturbances i.e., three vomited, three 
had colic, one had diarrhea, four were severely consti- 
pated, one developed eczema and one had pyloric stenosis. 

The distribution of alimentary upsets was not uniform 
at each age level, the greatest proportion being during the 
first month and the least during the third month: 36% 
during the first month, 24% during the second and 11% 
during the third month with an average of 24% for the 
entire period. Several infants with limited digestive capa- 
cities were eliminated from this study during the first 
month. The most striking feature was the correlation 
between alimentary tolerance and body build. About 80% 
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who showed digestive disturbances were of the lateral 
type. Apparently the majority of infants of linear body 
build are able to take undiluted boiled whole milk in 
amounts adequate to satisfy the appetite without revealing 
intestinal disturbances. 

Series III. Diluted Milk Formula. Fifty-nine normal 
infants were maintained on a diluted milk formula for 
three months. It consisted of boiled half-strength milk 
with 10% added carbohydrate. The formula was started 
the second day of life in well newborns with a birth weight 
over six pounds. Although three of the group studied had 
difficult deliveries there were no post-natal manifestations. 
Orange juice and cod liver oil were introduced the third 
week. The orange juice was first given half strength and 
increased gradually so that two ounces were given by the 
end of the first month. The 10 D cod liver oil was offered 
five drops a day increasing it gradually until the infant 
received one teaspoonful a day. The iormula was made 
up for twenty-j.our hours and divided into six feedings 
given at four hour intervals during the first month and 
subsequently into five feedings. The amount offered at 
each feeding was slightly above that usually taken by 
infants at each age level. 

The average volume consumed per infant was 4.2 ounces 
per feeding during the first month, 5.4 during the second 
and 6.3 during the third month, the average volume for 
the total day’s feeding being 25, 27 and 32 ounces re- 
spectively. The average caloric intake was about 52 
calories per pound per day. The average gain in weight 
was 5.9 ounces per week and the average pain in height 
was one inch per month. The average 'number of stools 
was 2.5 per day. There were three cases of upper respira- 
tory infection, six cases of alimentary disturbances, i.o., 
three vomited, two developed colic and one had diarrhea. 
The distribution ox alimentary upsets was not uniform but 
in the opposite sense of the group on whole milk formulae. 
There appeared somewhat more disturbances during the 
second and third month than during the first. Apparently 
dilution does not spare infants intestinal disturbances 
alter the first month. 

Series IV. Evaporated Milk Formula. Fifty-eight 
normal infants were maintained on an evaporated milk 
Iormula for three months. It consisted of evaporated milk, 
one to two dilution, with 10% added carbohydrate. The 
formula was started the second day of life in well new- 
borns with a birth weight over six pounds. Although six 
of the group studied had difficult deliveries there were no 
post-natal manifestations. Orange juice and cod liver oil 
were introduced the third week. The orange juice was 
first given half strength and increased gradually so that 
two ounces were given by the end of the first month. The 
10 D cod liver oil was offered five drops a day increasing 
it gradually until the infant received one teaspoonful a 
day. The formula was made up for twenty-four hours 
and divided into six feedings given at four hour intervals 
during the first month and subsequently into five feedings. 
The amount offered at each feeding was slightly above 
that usually taken by infants at each age level. 

The average volume consumed per infant was 4.5 ounces 
per feeding during the first month, 5.0 during the second 
and G.3 during the third month, the average volume for 
the total day's feeding being 25, 25, and 30 ounces re- 
spectively. The average caloric intake was about 06 
calories per pound per day. The average gain in weight 
was 7.1 ounces per week and the average gain in height 
was one inch per month. The average number of stools 
was 2.6 per day. There were four cases of upper respira- 
tory infection. Five developed alimentary disturbances, 
i.e., two vomited, one had colic, one diarrhea and one 
vomited associated with asthma. 

Series V. Po 2 vdercd Milk Formula. Sixty normal in- 
fants were maintained on a powdered milk formula for 
three months. It consisted of powdered milk, one table- 
spoonful to two ounces of water, with 10% added carbohy- 


drate. The formula was started the second dav of )if„ j„ 
well newborns with a birth weight over six pounds A1 
though five of the group studied had difficult deliveries 
there were no post-natal manifestations. Orange juice and 
cod liver oil were introduced the third week. The oranee 
juice first given half strength and increased gradually 
so that two ounces were given by the end of the first 
month. The 10 D cod liver was offered five drops a dav 
increasing it gradually until the infant received one tea'- 
spoonful a day. The formula was made up for twenty- 
four hours and divided into six feedings given at four hour . 
intervals during the first month and subsequently into five 
feedings. The amount offered at each feeding was slightly 
above that usually taken by infants at each age level. 

The average volume consumed per infant was 4.1 ounces 
per feeding during the first month, 5.1 during the second 
and 5.9 during the third month, the average volume for 
the total day’s feeding being 24, 26, 29 ounces respectively. 
The average caloric intake was about GO calories per pound 
per day. The average gain in weight was 6.4 ounces per 
week and the average gain in height was one inch per 
month. The average number of stools was 2.4 per day. 
There were five cases of upper respiratory infection in- 
cluding one with otitis media. Five developed alimentary 
disturbances, i.e., two vomited, one had colic, three de- 
veloped diarrhea, one of which was secondary to an upper 
respiratory infection. 

Scries VI. Acid Milk Formula. Fifty-six normal infants 
were maintained on powdered lactic acid milk formula for 
three months. It consisted of one tablespoonful of the 
powder to two ounces of water, with 10% added carbohy- 
drate. The formula was started the second day of life in 
well newborns with a birth weight over six pounds. Al- 
though seven of the group studied had difficult deliveries 
there were no post-natal manifestations. Orange juice 
and cod liver oil were introduced the third week. The 
orange juice was first given half strength and increased 
gradually so that two ounces were given by the end of the 
first month. The 10 D cod iver oil was offered five drops 
a day-increasing it gradually until the infant received one 
teaspoonful a day. The formula was made up for twenty- 
four hours and divided into six feedings given at four 
hour intervals during the first month and subsequently 
into five feedings. The amount offered at each feeding 
was slightly above that usually taken by infants at each 
age level. 

The average volume consumed by each infant was 3.8 
ounces per feeding during the first month, 5,3 during the 
second and 6.2 during the third month, the average volume 
for the total day’s feeding being 22, 26, 31 ounces per 
pound per day. The acid feedings were taken with more 
avidity after the first month. The average caloric intake 
was about 67 calories per pound per day. The average gain 
in weight was 7.1 ounces per week and the average gain in 
height was 1 inch per month. The average number of stools 
was 2.7 per day. There were three cases of upper respira- 
tory infection. Five infants developed alimentary disturb- 
ances, i.e., one vomited, two had colic, two diarrhea and 
the feedings were reduced. 


INDIVIDUALIZED FEEDING OF “STANDARD” 
FORMULAE IN WELL INFANTS 
Every type of formula tested was effective routinely 
in over80Vo of the infants studied. But in each group 
there were always a number of non-conformists. Ihe 
particular formula was not adapted to them and the) 
reacted with alimentary offense. Even mothers milk 
vielded its quota of digestive intolerance. The diffi- 
culty is with the infant in each group and not with 
any' of the formulae tested. It appears improbable 
that any one type of feeding will ever be universally 
applicable to all infants. 

The five series of routine formula feedings separ- 
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ated the normal infants from those with latent con- 
stitutional disorders. And even among the large group 
of normal infants in each series there were differences 
in the relative tolerance for milk as the first “solid” 
food. The range of digestive tolerance is so wide in 
most infants that no abnormal responses are manifest 
clinically with modified milk mixtures. But in infants 
with latent constitutional disorders — developmental, 
allergic, neuropathic — there is either a low digestive 
capacity for any food or a diminished tolerance for 
cow’s milk, frequently below maintenance requirement. 
Not all these infants rebel against “standard” for- 
mulae because the infant’s functional deviations may 
be slow in becoming manifest. 

But the constitutional stigmata persists although 
not always poignantly. The routine feedings unsuited 
to these infants may tide them over the first months 
of difficult adjustment but subsequently contribute to 
the precipitation of their constitutional disease. What 
may develop will develop more violently if irritated by 
inappropriate feedings from birth. The feeding of 
routine formulae to well infants from birth ignores 
the prevalence of latent constitutional disturbances. 
Many of these can be recognized early and appropriate 
formula adapted to their more limited digestive capa- 
cities. 

We attempted to distinguish normal from diathetic 
newborn to determine the type of milk indicated for 
each infant individually. Infants with overt disturb- 
ances were excluded from this study. Of the forty-five 
infants with diathesis, 65% were allergic, 30% neuro- 
pathic and 5% developmental in origin. The infants 
that developed allergic manifestations showed enough 
suggestion of latent allergy to warrant early adapta- 
tion of the formula. The most helpful sign was an 
erythematous linear fold in the post-auricular region 
or beneath the lobe of the ear, more striking beneath 
the left than the right ear. In addition the usual pre- 
monitory' expressions of allergy such as a hairless 
scaly scalp and desquamated dry skin were helpful. 
When these manifestations in the newborn were corro- 
borated by an allergic history in either parent the 
infant was considered a problem in latent allergy. 
Neuropathic infants were recognized by hypertonic 
manifestations during the first days of life. There 
was predominance of the flexor muscles with general- 
ized and continued spasticity, restlessness, sleepless- 
ness and irritability. Infants with latent develop- 
mental disorders were too varied to permit of any 
single procedure to be of value for early diagnosis. 

Series VII. Individualized Formulae. Fifty normal in- 
fants were maintained on individualized formulae for three 
months. The type of feeding selected was in accordance 
with the indications of the individual infant. Long lean 
infants were given 75 calories per pound of body weight 
per day and lateral infants were given GO calories. The 
former were fed concentrated whole milk mixtures, three 
to one dilution with 10% added carbohydrate, and the later 
diluted milk mixtures, one to one dilution with the same 
amount of added carbohydrate. Infants with latent allergy 
were given evaporated milk, one to two dilution with 10% 
added carbohydrate, with a caloric intake depending upon 
their body build. Infants with hypertonia were maintained 
on acid milk, one tablespoonful to two ounces of water 
with 10% added carbohydrate. 

The formulae were started the second day of life in well 
newborns with a birth weight over six pounds. Although 
four of the group studied had difficult deliveries there were 


no post-natal manifestations. Orange juice and cod liver 
oil were introduced the third week. The orange juice was 
first given half strength and increased gradually so that 
two ounces were given by the end of the first month. The’ 
10 D cod liver oil was offered five drops a day increasing 
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Infant Types 
(392 Babies) 

Linear (20<Tr> 

Medial (2o*ro) 

Lateral (55^) 

Breast Milk 

Breast Milk 

Breast Milk 

Cow's Milk (3:1) 

Cow's Milk (2:1) 

Cow's Milk (1:1) 

Evaporated Milk 
(1:1) 

Evaporated Milk 
(1:1%) 

Evaporated Milk 
(1:2) 

Powdered Milk (1:7) 

Powdered Milk (1:8) 

Powdered Milk (1:10) 

Infant Diatheses 
(45 Coses) 

Allergic (6S7c) 

Neuropathic (30^) 

Developmental (6 ^c) 

Breast Milk 

Breast Milk 

Breast Milk 

Goat’s Milk 

Thick Feeding 

Evaporated Milk 

Evaporated Milk 

Evaporated Milk 

Acid Milk 

Powdered Milk 

Acid Milk 


Vegetable Milk 




it gradually until the infant received one teaspoonful a 
day. The formulae were made up for twenty-four hours 
and divided into six feedings given at four hour intervals 
during the first month and subsequently into five feedings. 
The amount offered at each feeding was slightly above 
that usually taken by infants at each age level. 

The average volume consumed per infant was 4.4 ounces 
per feeding during the first month, 5.5 during the second 
and 6.5 during the third month, the average volume for 
the total day’s feedings being 2G, 27 and 30 respectively. 
The average caloric intake was about 70 calories per pound 
per day. The average gain in weight was 7.3 ounces per 
week and the average gain in height one inch per month. 
The average number of stools was 2.G per day. There 
were four cases of mild upper respiratory infection and 
one infant vomited. 

EVALUATION OF RESULTS WITH ROUTINE 
AND INDIVIDUALIZED FEEDING 

I. Comparative Intake of Formulae. The ingestion 
of various types of formulae was relatively uniform in 
amount for each group studied. During the first month 
the infants on breast milk took such varied amounts 
at each feeding that the average volume intake is of 
little significance in comparison with artificial feeding. 
Apparently the effort exerted in nursing is more of a 
factor than appetite in determining the volume intake 
at a feeding. The placid role of infants on artificial 
feeding accounts for the relatively uniform intake on 
the various types of prescribed formulae. 

Infants took less of the acid formula during the first 
month but once they became adapted to it they took 
more of that formula than of the others. During the 
entire period of study infants took more of the pro- 
cessed milk formulae than of the whole milk formula. 
And those on individualized feedings consumed more 
per feeding as well as for the twenty-four hour cycle. 
This is partly due to the fact that more infants were 
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included in the series who have taken feedings steadily 
without alimentary upsets. The caloric intake per 
pound of body weight per twenty-four hours was 
greater on the more concentrated feedings, the least 
being with the diluted milk mixtures and the most 
with the acid and individualized formulae. 

II. Comparative Tolerance of Formulae. Food 
tolerance is estimated clinically without quantitative 
criteria. It is difficult to make comparative estimates 
of the relative degrees of tolerance for the formulae 
tested. Quantitatively an infant’s tolerance for a food 
represents the ratio of the maximum amount of the 
food he can metabolize without resultant disturbances 
by the maximum amount of that food metabolized by 
a normal infant of the same age group. We must 
necessarily deal with maximum rather than with opti- 
mum intake in the consideration of tolerance because 
we do not know what the optimum of any food is 
quantitath ely for any infant. But we do know that 
there is a wide range between the minimum and the 
maximum and that any attempt to exceed the maxi- 
mum produced a variety of disturbances essentially 
alimentary in nature. We are, therefore, led to the 
evaluation of tolerance of various formulae by a nega- 
tive qualitative method of procedure. Those formulae 
consumed in the required amounts were considered 
well tolerated if they produced no untoward symptoms 
while those which produced digestive disturbances ap- 
parently exceeded the digestive capacities of the in- 
fants and were considered poorly tolerated. 

All types of formula were well tolerated, excepting 
the whole milk mixture during the first month. There 
were the least number of digestive upsets on the indi- 
vidualized formulae and on the breast feeding through- 
out the feeding period studied. There were less diges- 
tive disturbances on breast feeding than on fresh milk 
formulae. Only significant symptoms of digestive dis- 
turbances were included in this evaluation of tolerance 
for much of the minor symptomatology was more an 
expression of mismanagement than of misfeeding. 
However, a feature that is frequently neglected in re- 
lation to food tolerance during the first three months 
of life is the increased nervous tone of infants in both 
breast and bottle feeding. It is usually alleviated by 
transient modification of the feeding quantitatively or 
qualitatively rather than by resorting to sedatives. 
The number and quality of the stools were not con- 
sidered diagnostic of the normal range of alimentary 
function although frequency or abnormal character of 
stools were deemed pathognomonic of gastro-intestinal 
disturbance. 

A striking feature of the two groups on the fresh 
milk mixtures was the relation between milk tolerance 
and body build in well infants. During the first two 
months there was a relatively great preponderance of 
digestive disturbances amongst those infants who 
were maintained on the whole milk formulae. Eighty 
per cent of those infants were of the lateral body 
build. Most of the linear type infants tolerated whole 
milk mixtures without any disturbances. Apart from 
food tolerance the caloric requirement from body sur- 
face considerations indicates that the linear infants 
require about seventy calories per pound of body 
weight while the lateral infants require about fifty- 
five calories. This difference in energy requirement 
appears to parallel their differences in tolerance. It 
is curious that the high gastric acidity during the first 


week of life should not increase the digestive nmri 
ties of all infants sufficiently to enable them to tolerate 
whole milk formulae. But after the second month the 
percentage of disturbances was parallel to those in the 
other groups. 

A significant number of digestive upsets occurred in 
the group maintained on breast feeding. Excluding 
disturbances resulting from faulty technique in nurs- 
mg those that persisted were of the same order of 
magnitude as in the infants on artificial feeding. The 
time-honored procedure of analyzing breast milk 
chemically for the gross constituents is considered 
irrelevant. Even analysis of the minutae is unneces- 
sary because deficiency disease has a long latent period 
before inducing disturbances. The difficulty, we be- 
lieve, is usually with the infant constitutionally and 
not with the milk chemically. But weaning was 
not deemed necessary until supplementary procedures 
failed to allay the disturbance. 


The formulae prepared from processed milk were 
the best tolerated. Off hand, these would appear the 
most logical for routine use in infant feeding if nurs- 
ing is impossible but such an approach defeats the 
very purpose of infant nutrition. The types 0 f feeding 
that meets with the digestive capacities of the infants 
is indicated rather than that which least utilizes diges- 
tive mechanisms. It is the newborn’s task to adapt 
to “foreign” foods — a biologic and therefore a physical 
necessity. Ability' to digest a food is gained by ingest- 
ing the food in gradually increasing amounts. The 
more work the digestive mechanism is made to per- 
form the greater the alimentary efficiency. The indica- 
tions in normal infant feeding are fresh milk mixtures 
for the infants that can tolerate them and processed 
milk mixtures for those with diminished digestive 
capacities. 

III. Comparative Nutritional Status. The adequacy 
of each type of feeding is best determined by the 
character and rate of growth of the infants of each 
group. But again growth evaluation is clinical rather 
than quantitative because we have no absolute stand- 
ards of the composites of growth for each age level. 
Average weights and measurements of infants cannot 
be taken as guides for the developmental progress of 
an individual infant for the average infant is non- 
existent. . Developmental progress of an infant can 
best be evaluated in terms of himself as a standard 
and the increments of growth accruing at periodic 
intervals as the individual criteria of satisfactory 
achievement. These are based more upon clinical judg- 
ment than upon mere measurement. They include a 
variety of external manifestations of w'ellbeing such 
as type of facies, color of mucous membranes, condi- 
tion of skin, quality of subcutaneous tissues, tissue 
turgor, muscle tone and skeletal characteristics. Even 
these properties of an infant are, during the first 
weeks of life, more an expression of his heredity and 
constitution than of the type of feeding instituted. 

Each group of infants thrived on the various for- 
mulae as on the breast feeding. The greatest gain in 
v'eight was in those on individualized feeding and the 
least on the diluted milk formulae. The infants on 
breast feeding and on the processed milk formulae 
gained more rapidly than those on the fresh milk mix- 
tures. The more concentrated the formulae the more 
rapid the weekly gain in weight. In no group did this 
necessarily represent mere accumulation of adipose 
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tissue. Despite the high trains in weight there wore 
no manifestations of overfeeding, In fact wo have 
observed no absolute relation between the iiitrh trains 
in weight and quantities of formulae intrusted. This 
applies to both the breast and artificially fed infants. 
Large lateral infants, for example, with birth weights 
of about eif'ht pounds made more satisfactory trains 
on twenty ounces of a formula per twenty-four hours 
than did the lontr lean infants with a birth weight of 
about seven pounds on an intake of twenty-five ounces. 
But on all types of feedings the train in heijrht was 
practically the same at least for the first three months. 
In each trroup the incidence of infection was about the 
same, acquired in most infants from adult contacts. 

CONCLUSIONS 

1. Comparative studies of "standard” formulae 
were made on 3157 infants during the first three 
months of life with 55 breast fed infants as controls. 
The formulae consisted of whole milk, half diluted 
milk, evaporated milk (I : 1), powdered whole milk 
fl tablcspoonful to 2 ounces of water), powdered lactic 
acid milk fl tahtespoonful to 2 ounces of water), each 
reinforced with 10 ft added carbohydrate. Each trroup 
maintained on a routine formula was compared with 
a trroup of 50 infants {riven individualized formulae. 

2. The infants consumed more of the processed 


milk formulae than of the fresh milk, formulae am! the 
maximum was on individual iris! feeding® threnrhe-.it 
the period of study. The least number of digc-tivi* 
disturbances was observed on breast fowling and on 
individualized formulae. 

The linear type infant required nl**ut "** calorie* 1 
per pound of body weight and tolerat'd concentrat'd 
milk mixtures while the lateral type infant requited 
about 55 calories per pound of body e.eirht and toler- 
ated diluted milk mixtures better. 

•1. Maximum rains in wei pht were ob'et-vid in in- 
fants on individualized feed ini; and the minimum on 
diluted milk formulae. Infants on hrea.-l feeding' 
and on processed milk feedings pained more rapidly 
than tho-=e on the fresh milk mixtures. The pain*, in 
heipht were the same on all types of feed i tip during 
t lie first three months. The incidence of infection was 
about the same for each group of infants studied. 

5. Standard routine formulae were effective in 
over SOD of the infants studied. The residual non- 
conformists represented infants with Intent constitu- 
tional disorders — orpanic, allergic and neuropathic — 
with either lowered digestive capacities or diminished 
tolerance. The early n-copnition of these tyj« s dis- 
placed routine by individualized feedinp. This group 
showed the highest percentage of successful infant 
feeding. 


A Case of Trichomonas Hominis Infestation 

r>v 

IIOftACE W. SOI’EU, M.D„ F.A.C.P.* 

ST. LOUIS, MISSOUItl 


K OFOI1) (1) points out the difference in the rela- 
tive importance of the parasitic protozoa, such as 
the intestinal flagellates, and the hematozoa, c.ff. try- 
panosomiasis, leishmaniasis, malaria, etc. The latter 
group is more catastrophic in its relations to the host 
than are the intestinal flagelioses. Kofoid believes that 
the flagellate parasites of the intestines may have 
more generalized capabilities of tissue invasion than 
has been hitherto suspected or detected. He states 
that there is abundant clinical evidence to the effect 
that they may be harmful when there is a disturbance 
of the normal bowel condition in the host due to ex- 
posure or infection as a result of which the resistance 
of the host is impaired. 

Hinklemann (2) reports that 5 c.c. of blood from a 
human case of diarrhea and intermittent fever, mixed 
with distilled water and centrifuged, show all the 
features of Trichomonas intestinalis. 

Katz (.;!) found Trichomonas in the liver of pigeons. 
The appearance of Trichomonas in pleural transu- 
dates and exudates in man as well as the cancers, 
ulcers, lesions of the mouth, jaw, tonsils, esophagus 
and stomach also occasionally in liver abscesses is sug- 
gestive that it may have tissue invasive powers. 

The older German past ro-en* e rologist s believed the 
flagellates to he non-pathogenic. occurring in the feces 
in most of the chronic diarrheas. 

Cllr.l'u 

SuVwIttfi January £5. ISS7. 


My experience has been limited to those more com- 
monly occurring in my practice Mich ns Trichomona-. 
Chilomastix mesnili, Giardia enterica. Orcnmonn® and 
Balantidium coli. 

Close study of lilt* feces of infected individuals rive 
evidence of a low grade chronic entero-cnlili®. Tie- 
treatment of all the flagellates that 1 have mentioned 
with the CTCi'ptior r,f the (7:5m ? in rate rift i* exit* -ir.'-'.y 
simple. 1 employ stovarsol 0.25 gram table’ three 
times a day before meals for a period of * hr* <■ dayr. 
I have employed the follow-up method j» a kit,*e 
number of cases and I have never known thi- drug to 
fail to completely destroy tin* organism®. Tin* <-n- 
damoeba coli is also quickly eradicated by thi® m'dlnd 
of treatment. 

There is no question about the pathogenicity **f 
Giardia enterica. Quite a number of chroni- dik'd* v-A 
ulcer patients show Giardia infestation. ir. my hard® 
patients with Giardia infestation usually show a ri ;ur- 
rence about four weeks after the treatment that v.;r 
used. 

.folks Ml recommends trar.sduodona! irrigation' of 
a solution of nco-arsphcnamine. 

Barrow i5> and many olh'-rs employ stovarsol or 
carbarsonc. 

Smithies (ill recommends five to ten grain* of 
calomel followed l»y a saline. This do 'age may 1.** re- 
peated in or.e week’s time. Tim pnihr.t is givqi thyme! 
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after a “fat-free” diet and in obstinate cases small 
doses of neo-arsphenamine intravenously. 

Recently I have employed a modification of the 
Smithies method. I give the large dose, grain 5 to 10, 
of calomel at bedtime followed in the morning by a 
mixture of magnesium and sodium sulphate. The fol- 
lowing day 0.45 of neo-arsphenamine is given intra- 
venously. The drug is injected very slowly and care- 
fully to avoid any untoward sensitization which might 
occur in the patient. Two days later a second dose of 
0.45 neo-arsphenamine is given. The follow-up of the 
ten patients whom I have treated show as yet no recur- 
rence of the organisms. The rationale of this method 
of treatment is probably the large dose of intravenous 
arsphenamine administered while protozoa are weak- 
ened by the calomel and saline. 

CASE REPORT 

Recently I came across a very unusual case of in- 
festation by Trichimonas hominis: 

Male, white, aged 52. Salesmanager. Height 6 foot, 1 
inch. Weight 255 pounds. Came under Dr. Hanford Phil- 
lips care August 17, 1936. His chief complaint was dull 
pain in the sacro-iliac and lower lumbar region. One week 
ago he had had prostatic massage and a urethral sound 
was passed which was followed by chill and high fever. 
He developed what appeared to be an acute cystitis. 
Staphylococcus was grown on the culture. Within a few 
days he developed an eruption of purpura hemorrhagica 
involving the lower extremities and forearms. Finally on 
September 8, he had an attack of severe pain in the upper 
abdomen with vomiting and fever. He was sent to the 
Missouri Baptist Hospital on September 11. Blood analysis 
as follows: Red blood cells 4,750,000, Leucocytes 20,800. 
Differential: Eosinophiles 1, Stabkernige 24, Segmented 
53, Lymphocytes 17, Monocytes 5, Blood playelet count — 
290,000. Stool culture was negative for typhoid and the 
Bargen diplococcus. 

He continued to have fever and needed sedatives for the 
pain. The feces analysis on September 14 showed strong 
positive occult blood reaction. 

X-ray examination by Dr. Arthur C. Echtemacht re- 
vealed the following findings: “Fluoroscopic examination 
of the chest preceding the ingestion of an opaque meal 
reveals no gross pathological changes. The stomach, which 
was of the “steer-horn” type, filled readily and a normal 
gastric tone and peristalsis was observed. There was no 
evidence of an intrinsic gastric or duodenal lesion. Three 
hour film shows only a trace of barium remaining in the 
stomach. The head of the barium meal had reached the 
cecum. There was a large quantity of barium remaining 
in the upper portion of the small intestinal tract which 
shows the calibre to be unusually large, also the outline 
of the lumen of the small bowel crossing the spine which 
suggests the possibility of a neoplasm. However, that may 
be due to intrinsic pressure. The six hour film shows the 
stomach to be completely empty of the barium meal with 
a large portion of the meal remaining in the upper portion 
of the small intestinal tract at approximately the same 
location as was seen on the three hour film. This portion 
of the small bowel still shows an unusual dilatation also 
an irregularity of the small bowel as it crosses the spine 
as was seen on the three hour film. The retention of the 
barium in the same location of the small bowel suggests 
the possibility of some obstruction distal to this point. 
The head of the barium column had reached the hepatic 
flexure of the colon. Twenty-four hour fluoroscopic ex- 
amination reveals the barium to be in the cecum, ascend- 
ing, and transverse colon, also sigmoid and rectum. Fluoro- 
scopic study of the colon during the administration of a 
barium enema reveals the shadow casting solution to pass 
readily through the colon from the rectum to the cecum. 



Fig. 1. Three hour film. Stomach empty. Dilatation 
of the duodenum and jejunum and irregularity of the 
jejunum at its junction with the ileum. N.B. The 6 hour 
film was almost identical with this one. 

There were no irregularities noted anywhere along the 
colon. Conclusions — G. I. X-ray examination suggests the 
possibility of a partial obstruction in the upper portion of 
the small intestinal tract, possibly from two to four feet 
from the pylorus.” I present one of the films. (Fig. 1). 

On September 22, I was called in consultation with Drs. 
Hanford Phillips and John W. Ilotz, and from a study of 
the history and review of the X-ray findings and the 
strong occult blood reaction in the feces, made a diagnosis 
of carcinoma involving the jejunum, and advised surgery. 
Dr. Hotz operated on September 24. His findings are as 
follows: “Left para-median incision-muscle retracted 

laterally. Abdomen opened — no free fluid. Liver was not 
enlarged, edges were free and smooth. Gall bladder soft 
and emptied freely. Foramen, of Winslow showed nothing. 
Stomach was soft and had no abnormalities. Pancreas 
was smooth, normal consistency, not . enlarged. Both 
kidneys were normal- Spleen was small, edges smooth. 
Colon is smooth, no masses, somewhat distended to palpa- 
tion. Exploration of the small bowel reveals that from 
the ligament of Treitz extending down throughout the 
entire angle of the jejunum, the bowel was distended, 
thick, having a soft doughy consistency, about four times 
as large as the ileum. The mesentery was normal, how- 
ever the entire jejunum was covered with minute blood 
vessels which bled into the wall of the bowel on the 
slightest provocation.” 

The question arose as to whether the condition of the 
jejunum was a manifestation of purpura or the staphy- 
lococcus infection in the bladder. The bladder condition 
readily cleared up after a course of large doses of sodium 
benzoate. 

At this time I secured a specimen of the feces and found 
it to contain a large number of Trichomonas hominis. I 
at once administered the specific medication of stovarso 
for a period of three days. Improvement was. now rapu . 
Temperature subsided. He was able to retain his food 
and the occult blood disappeared from the feces. The 
purpura completely disappeared from the skin. X-raj 
films of the spine revealed the presence of an exudative 
arthritis involving the lumbar and sacro-iliac joints. 
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He was able to return to his home two weeks after the 
operation. He was now put on a low cholesterol diet, given 
two grains of dessicatcd thyroid once daily and twenty 
drops of saturated solution of sodium iodide three times a 
day. Both of these drugs are lipoid solvents. A sacro- 
iliac and lumbar spine belt was prescribed. 

He has made splendid response to treatment. His weight 
is now 220 pounds. He is active in his work, his general 
condition is splendid, feces are now normal in appearance 
and free from mucus. 

In my opinion, the acute process found in the jejunum 


was produced by the Trichomonas liominis because it 
rapidly subsided after the administration of the specific 
drug — stovarsol. 
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U LCERATIVE colitis is a disease of the large bowel 
which has been called "idiopathic” by the old 
authors and “gravis” by the Germans; some authors, 
particularly the Americans, recently have called it 
“bacterial.” 

The disease is characterized by a series of well- 
defined symptoms, a typical proctoscopic picture, a 
tendency to recur, and a bad prognosis. The anato- 
mopathologic changes consist of inflammation and dif- 
fuse erosion of the large intestine; the evolution is 
purely destructive. The small bowel is usually not in- 
volved. The large bowel may be totally or only parti- 
ally involved. A sharp demarcation between the path- 
ologic and the healthy segments of intestine practically 
never exists. Microscopically, the disease is conspicious 
by the presence of numerous ulcers in the colon. The 
appearance of these ulcers is variable in different por- 
tions of the colon. 

In some regions of the colon the ulcers are of dif- 
ferent diameter but are small and numerous. Histo- 
logically, the mucosa in the borders of the ulcers 
disappeai's suddenly and does not show any defensive 
reaction. The most intense destructive reaction is 
found in the submucosa; the loss of the mucosa seems 
to depend on a primary modification in the submucosa. 
The destructive process has a dissecting tendency; it 
slowly destroys the vascular connective tissue of the 
submucosa. The mucosa resists and is saved ; the con- 
nective tissue of the submucosa dies because of lack of 
nutrition as a result of the destruction of the blood 
vessels. The walls of the ulcers do not show any 
sclerosing phenomena. The only reaction is a peri- 
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vascular infiltration with lymphocytes, plasmocytes 
and histiocytes. Sometimes, the ulcerated regions of 
the colon arc larger than the regions covered by 
mucosa. The muscle may be exposed and in some 
places one may see islands or strips of mucosa, which 
sometimes form polypoid elevations. In the sigmoid 
flexure and rectum, one sometimes sees extensive 
ulcers whose longest axes are directed longitudinally. 
These ulcers are different from the ones previously de- 
scribed, because they are not so deep and the mucosa 
around them is congested and bleeds easily. Histolo- 
gically, the only difference is that in the ulcers in the 
sigmoid flexure and rectum there is greater congestion 
in the vessels of the submucosa and there is a more 
abundant exudate between the necrotic tissues of the 
ulcers. The necrotic tissues have a fibrinous appear- 
ance. Sometimes, the destructive process extends 
through the muscular layer and perforation kills the 
patient. The tissues around the perforation are green- 
ish. When the muscular destruction is produced in 
the lower portion of the rectum (extraperitoneal) the 
result is an infection of the perirectal tissues and the 
formation of an abscess. 

ETIOLOGY 

The authors reviewed the etiology of ulcerative 
colitis. They said that the bacterium which was found 
by Bargen is a diplostreptococcus which is easily iso- 
lated by Rosenow’s method. In fact, if one makes 
cultures from the intestinal ulcers, in Rosenow’s fluid 
brain medium, and if one maintains them under con- 
ditions of proper oxygen tension or anaerobically and 
follows the steps advised by Bargen, and makes sub- 
cultures on agar-blood plates or makes cultures from 
the mesenteric lymph nodes of rabbits which previ- 
ously have received inoculations, it is very rarely 
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that one does not find bacteria that have the cultural 
characteristics of the diplostreptococcus. 

Happily, the Bargen technic for identification of the 
diplostreptococcus is simple. Bargen said the diplo- 
streptoeoccus has hemolytic properties and that the 
hemoglobin becomes green. It seemed that the diplo- 
streptococcus of Bargen, according to the classification 
of Brown, should be considered as a streptococcus 
mitis, variety, number 2. The streptococcus mitis is 
a well known bacterium that is found in many infec- 
tious processes. It frequently is found in the mucosa 
of the upper part of the respiratory tract of healthy 
persons or of patients who have subacute or chronic 
inflammations. To give this organism etiologic signifi- 
cance it is necessary to take into account the theory 
of elective localization propounded by Rosenow and 
others. 

The authors studied bacteriologically twenty-five 
characteristic cases of ulcerative colitis and twenty- 
five cases which were used as controls. They found 
the Streptococcus mitis in 30 per cent of the cases 
of chronic ulcerative colitis and also in 25 per cent of 
the cases which were used as controls. The Strepto- 
coccus saprophyticus, which has been described by 
Buttiaux and Sevin as the cause of certain types of 
ulcerative colitis, was present in 8 per cent of the 
cases of chronic ulcerative colitis and in 16 per cent 
of the cases which served as controls. In one case the 
diplostreptococcus which was isolated was of the in- 
frequent type, which is very different from the type 
described by Bargen. In this case the diplostrepto- 
coccus was isolated from rectal ulcers and from ulcers 
that later developed on the skin and mucous mem- 
brane. The ulcers of the skin and mucous membrane 
were very much like the ones in the rectum. The 
authors expressed the opinion that different kinds of 
streptococci can have a pathogenic action in certain 
phases of chronic ulcerative colitis.' 

The authors did a good deal of experimental work. 
They injected, intravenously, large numbers of bac- 
teria into rabbits and dogs. Characteristic lesions 
occurred only rarely. The authors said that among 
the different bacteria that have been considered the 
cause of ulcerative colitis, streptococci are most impor- 
tant. When one makes bacteriologic examinations of 
specimens obtained from intestinal lesions, one’s at- 
tention is called to the small number of bacteria found. 
The cultures obtained from scrapings of diseased 
mucosa which are made in Rosenow's medium and the 
subcultures which are made in the same medium 
always permit the isolation of a diplostreptococcus or 
short chains that initially have the characteristics that 
Bargen attributed to his diplostreptococcus of ulcera- 
tive colitis. This bacterium and most of the diplo- 
streptococci found in ulcerative colitis often have a 
pathogenic action when injected into rabbits. The 
same bacteria isolated from healthy people usually 
have no pathogenic action. 

The authors investigated the part the filtrable virus 
played in the production of chronic ulcerative colitis. 
They took scrapings of the intestinal mucosa of 
healthy persons and of the ulcers of chronic ulcerative 
colitis. Afterward, they made an emulsion in sterile 
physiologic saline solution and filtered it through a 
filter L.3 and injected that filtrate into the brains (0.2 
c.c.) and veins (3 c.c.) of rabbits. The lesions produced 
by the injection of the filtrate were remarkable, and 


sometimes were situated in the intestine. These lesions 
were comparable to those produced by injection of 
pure cultures of the streptococci. Lesions did not de- 
velop in the animals which were used as controls. This 
fact suggested to them that in ulcerative colitis there 
exists some principle which confers pathogenic value 
to bacteria that ordinarily are not pathogenic. 

The authors made further experiments trying to de- 
termine whether chronic ulcerative colitis was pro- 
duced by a filtrable virus. They observed that the 
virus lost its action when cultivated in solid medium 
and after subcultures had been made; furthermore, 
they observed that when it was cultivated in the fluid 
medium of Rosenow, it was much more active, especi- 
ally after the first transfer, but its action was com- 
plex. It produced more acute lesions because it was 
associated with other toxic substances which were de- 
rived from the bacteria. The virus is maintained at 
the expense of the live streptococci, when these are 
cultivated in anaerobic conditions and mainly in fluid 
medium. For these reasons the authors used to make 
injections of direct filtrates. The virus, they said, can 
be isolated from patients who have acute, subacute, or 
chronic ulcerative colitis. However, theythought that 
it had more pathogenic power or that it occurred in 
larger amounts when it was obtained from patients 
who had acute ulcerative colitis. In order to obtain 
an emulsion of the virus the patient was given an 
enema of 1000 c.c. of physiologic saline solution. The 
mucosa was cleansed with the aid of a proctoscope and 
the ulcers then were scraped four or five times and 
the material placed in 20 c.c. of sterile physiologic 
saline solution. The tube was shaken energetically and 
the emulsion was filtered through sterile filter paper. 
After this first filtration, the filtrate was filtered 
through a new, sterile, dry, porcelain filter (L.3). The 
filtrate was kept in an icebox at a temperature between 
1° and 5° C. 

After the virus was injected into animals, it was 
distributed throughout the body, especially in the 
spleen, and it always could be isolated again by 
maceration of one part of spleen in 10 parts of physi- 
ologic saline solution. 

The virus may be administered to animals subcu- 
taneously, intravenously, or intracerebrally. The re- 
sults of the experimental disease were about the same 
regardless of the method of administration; however, 
the authors preferred the intravenous method. If the 
animal was a rabbit, 3 c.c. of the virus per kg. of body 
weight was given ; if it was a guinea-pig, 1 c.c. per kg. 
of body weight was given, and if it was a dog, 0.5 c.c. 
per kg. of body weight was given. The animals which 
were most sensitive to the virus were the dog and 
rabbit; the sensitiveness of these animals was very 
similar. The guinea-pig was only slightly sensitive 
and the rat was not sensitive at all. 

The authors considered the virus isolated only when 
they 7 could produce the disease in a series of animals. 
Many animals died from intercurrent diseases. Suc- 
cessive passages through animals had a tendency to 
decrease the activity 7 of the virus. After the virus had 
been passed through four or five animals, it lost its 
virulence, although it occasionally retained its virul- 
ence after passage through nine or ten animals. The 
passage from one animal to another of a different 
species also decreased the virulence of the virus. 

It was impossible to isolate the virus in all stages 
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of chronic ulcerative colitis, and all of the rabbits 
which received injections of the virus did not become 
ill. Local lesions did not occur at the point of injec- 
tion. Fifty-five per cent of the rabbits which received 
injections of filtrates became ill, and 88 per cent of 
those which received injections of filtrates that had 
been passed once through Rosenow’s culture medium 
became ill. Of the rabbits which received injections 
of a virus that previously had been passed through 
another rabbit, 40 per cent became ill, and 33 per cent 
of those which received injections of a virus that 
previously had been passed through two rabbits be- 
came ill. After that the percentage did not decrease 
in the same order; on the contrary, when the virus had 
been passed through several animals of the same 
species, its virulence increased again and 70 to 80 per 
cent of the animals that received subsequent injections 
of the virus became ill. Almost all the rabbits had 
diarrhea and some of them passed bloody stools. They 
became weaker and weaker until they died. 

In the digestive tract of the animals were found 
lesions which varied from simple congestion to deep 
ulceration; however, the most frequent lesions were 
small hemorrhages in the mucosa and submucosa. 
These lesions were particularly frequent in the rectum 
and small intestine. When animals lived more than 
one month, these lesions produced stenosis. Hemor- 
rhagic and desquamative changes were occasionally 
seen in the stomach, liver, kidneys, suprarenal glands 
and nervous system. About 50 per cent of the rabbits 
that received injections of the virus died within ten 
days, and 10 per cent died between twenty and forty 
days after the injection. 

The experimental disease of dogs was more like the 
chronic ulcerative colitis of man than it was of rab- 
bits. A few days after the injection, the dogs began 
to show evidence of intestinal disturbances. These 
were ushered in by diarrhea; the stools usually con- 
tained a large amount of blood. The animals did not 
eat and they became more and more cachectic until 
they died. Some of the dogs seemed to overcome the 
disease, but ten or twelve days later they had a recur- 
rence. At this time the stools usually were more pro- 
fuse and contained more blood than they had at the 
onset. In some cases a localization in a vital organ 
killed the animals quickly. Often, the organs of vision 
were affected; this produced blindness which was total 
or partial and permanent or transitional. Examina- 
tion of the digestive tract revealed lesions which ex- 
tended from the stomach to the rectum ; inflammatory 
regions alternated with other regions in which the 
mucosa appeared normal. The lymph follicles of the 
mucosa were enlarged and filled with bloody material. 
More than 80 per cent of the dogs that received in- 
jections of a virus obtained from patients who had an 
acute phase of chronic ulcerative colitis became ill. 

The authors expressed the opinion that the result- 
ing lesions initially originated in the blood vessels. 
Furthermore, they were of the opinion that the virus 
produced vascular lesions. The small vessels of the 
intestine were readily damaged. The primary reac- 
tions against the virus were probably produced by the 
reticulo-endothelial system, mainly by the endothelial 
cells of the vessels, which finally produced emboli. 
Then the vessels without endothelium permitted the 
blood to pass through into the connective tissue and 
peri-endothelial tissue. These hemorrhages compres- 


sed the vessels and produced obliteration. Damage to 
the walls of the vessels and obliteration of the vessels 
were the fundamental factors from which were de- 
rived all the anatomopathologic features of the experi- 
mental disease. When the lesions affected mainly the 
intestinal villi, there .were congestion and edema -'of 
the mucosa, desquamation of the epithelium, and small 
hemorrhages. All these alterations in the vessels and 
the secondary modification that followed made the in- 
testinal mucosa a good field for implantation of other 
bacteria, which frequently changed the anatomopath- 
ologic picture. The Streptococcus mitis mainly, and 
other species of streptococci, and several kinds of 
bacteria found in the lesions made conditions ideal for 
the development of chronic ulcerative colitis. The 
virus was not different in its pathogenic action from 
the virus of scarlatina. Like the latter virus, it pro- 
duces among human beings a disease in which it is 
difficult to separate the action of the virus from the 
action of the bacteria which play an important but 
secondary' part. 

CLINICAL OBSERVATIONS 

The authors expressed the opinion that the ulcers 
seen in the digestive tracts of patients were the result 
of simple secondary infection produced mainly by the 
Streptococcus mitis. This opinion was based on the 
observation of ten patients who had chronic ulcerative 
colitis and twenty human beings who served as con- 
trols. 

In more than three-fourths of the cases the patients 
had a little fever, and in some acute forms of the dis- 
ease the temperature reached 104° F. and occasionally 
it was maintained for more than two months. Some- 
times, the fever was of a septic character without any 
apparent complication. One of the more constant 
symptoms observed was a slight anemia. It was 
marked in some acute forms and in certain chronic 
forms in which the preponderant symptom was bleed- 
ing. A slight leukocytosis usually was noted and 
there was a deviation of the leukocytes to the left but 
the authors never noted an increase in eosinophils, as 
described by Albu, The authors emphasized the value 
of proctoscopic examination, and said that one never 
can say that a patient is cured if the rectosigmoido- 
scopy and the roentgenograms do not prove it. Four 
of their patients who had acute ulcerative colitis died 
in less than four months, and one died in a few weeks. 
Some were cured, but in other cases the disease be- 
came chronic. In most of the cases of chronic ulcera- 
tive colitis the disease was chronic from the beginning 
and was characterized by recurrences, alternating with 
phases without symptoms. 

The authors divided the complications of chronic 
ulcerative colitis into local, or intracolic, and extra- 
colic. They referred to the former as the most frequent 
and reported that they comprised polyposis of the 
rectosigmoid, diffuse polyposis throughout all the 
colon, rectal stenosis, stenosis of the sigmoid colon, 
neoplastic degeneration, and perforation. They never 
noted a fatal hemorrhage in the cases which they 
observed. 

Extracolic complications included arthritis of the 
wrists, shoulders, and tibiotarsal joints; perirectal 
abscess and multiple fistulas; nephritis; ulcerations of 
the skin and palate; purpura and phlebitis. In one 
case of acute ulcerative colitis the authors noted 



American Journal of Digestive Diseases and Nutrition 


splenomegaly which disappeared when the disease be- 
came chronic, and reappeared during a recurrence. In 
one other case the patient also had perirectal abscess, 
ulceration of the palate, arthritis, pseudotuberculides 
of the skin, and pyodermitis. Another patient had 
chronic ulcerative colitis, polyposis, and cancer. 

Most of the patients who had perirectal abscesses 
were cured only by ileostomy or colostomy. Arthritis 
was a frequent complication, particularly in acute 
stages, and the authors noted that arthritis tended to 
occur with each recurrence. However, arthritis was 
usually chronic and did not respond to the administra- 
tion of salicylates. 

TREATMENT 

The authors were skeptical of the results of treat- 
ment. Results with irrigations have been very dis- 
couraging. Mechanical cleansing with physiologic 
saline solution seems helpful. They reviewed the dif- 
ferent treatments proposed. Mediocre results followed 
the administration of Bargen’s serum and vaccines. 
They did not see any local improvement as a result of 


Rachwalsky’s treatment with blood transfusions Thtv 
tried Logan’s treatment, which consists of the ad 
ministration of tincture of iodine, the nutohemo 
therapy proposed by Bensaude, the administration of 
calcium and parathyroid extract advised by Haskell 
and the Kalk treatment. The best results’ were ob- 
tained with the administration of reduced iron (2 to 
4 gm. a day) and with the administration of opium 
for a long time. 

They advised an adequate diet, which was high in 
calories and vitamins, low in residue (cellulose), and 
easily digestible. They allowed some light alcoholic 
drinks with the meals. 

COMMENT BY ABSTRACTORS 

The results of treatment reported in this monograph 
differ from those obtained, by the abstractors. Our 
experimental work would suggest that the essential 
lesions may be caused by the streptococcus or its 
toxins. The work of the authors of this monograph 
indicates that the damage is done by the filtrable virus 
in association with the streptococcus. 
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B Y the term “peptic ulcer” we refer, in this paper, 
to gastric or duodenal ulcer produced by the 
corrosive action of the acid chyme on the mucous 
membrane. This definition excludes ulcers resulting 
from arteriosclerosis, specific infections or malignant 
growths. 

The Causes of Peptic Ulcer: Various opinions and 
hypotheses have been advanced as to the causes of 
this condition (1, 2) and a great deal of confusion 
prevails because one writer describes as essential 
factors which other authors consider purely secondary. 

The subject would be made much clearer and easier 
to grasp, if we could classify the causes of ulcer in 
a simple and rational manner. 

Aristotle, in his “Logic” laid down the different 
kinds of causes, namely: the material, the formal, the 
efficient, and the final. To these, various old church 
writers added the occasional cause. As really impor- 
tant causes, for example, in the construction of a 
house, we have: 

I. The material (stone, marble, wood) of which 
the house is made — this is the material cause. 

II. Some special event or circumstance, such as 
marriage, an increase of family, etc., to be commem- 
orated — this is the occasional cause. 

III. The plan, type or pattern of the architect 
giving the location, size, shape and architecture of the 
building— this is the formal cause. 

IV. The energy of the workmen who actually build 
the place — this is the efficient cause. 

V. The will or final motive of the owner who de- 
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cides and gives the order to build — this is the final 
cause. 

Modern metaphysicians have discarded this classi- 
fication as being too simple and inadequate when ap- 
plied to spiritual conceptions. We physicians, being 
chiefly concerned with terrestrial things, find that it 
still retains its value in helping us to distinguish 
physical causes so that we may have a clear idea of 
what we are doing and of what we are talking about. 

If we examine the causes of peptic ulcer in the light 
of the foregoing classifications, we find the following: 

I. THE MATERIAL CAUSE 

This lies in the biological structure of the tissue — 
the gastric and duodenal mucosa — in which the ulcer 
originates. 

Ochsner (3) and others assume that, in certain per- 
sons, there is an inherent susceptibility of the tissues, a 
lack of resistance to the action of the gastric chyme. 
What is this material defect in the mucous membrane 
that makes it more vulnerable in some people than in 
others? We do not know. This being, however, the 
soil on which the ulcer grows, attempts have been 
made to modify its composition by using subcutaneous, 
intravenous or intramuscular injections of various 
substances such as pepsine, sodium benzoate, non- 
specific proteins, milk, etc., with the idea of improving 
the chemical structure and the resistance of the 
mucosa. 

In 1933, Aron and Weiss (4), experimenting on 
dogs, found that the loss of amino-acids, by weakening 
the tissues, caused ulcers to appear in the stomach and 
in the jejunum; these ulcers, they believed, were cured 
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or prevented by the subcutaneous injection of histi- 
dine. The IIoffmann-LaTloelie firm immediately put 
on the market their product "Larostidine" which many 
people arc trying at the present time. 

The hypothesis advanced by Aron and Weiss fails 
to explain why so many people who arc on a regular 
diet, including amino-acids, should develop ulcers. The 
symptomatic cures obtained by this method are mostly 
of the “objective" kind. Some observers arc very en- 
thusiastic; others remain skeptical about it. It will 
take years before the final results of this therapy can 
be determined, especially as regards recurrence. 

Though it is interesting to see the problem attacked 
from the somewhat neglected angle of the "material 
cause,” we shall have to admit with Oehsner that, for 
the present, the susceptibility of tissue is still an un- 
controllable factor. 

II. TIII3 OCCASIONAL CAUSE 

The occasional cause is represented first by small 
injuries to the gastric mucous membrane resulting 
from various agents which are either mechanical, such 
as abrasions by foreign bodies, roughage, and opera- 
tive wounds, or chemical, for example, erosions caused 
by acid foods, stimulants, spices, tobacco and other 
irritants; secondly, by circulatory disturbances such 
as local anemia (anemic spots of Aschoff) (5) with 
vascular spasm; or congestion (small hemorrhagic 
spots of Virchow) (G) followed by small patches of 
necrosis. These changes may be caused by physical 
ay cuts (very hot or very cold drinks), local inflamma- 
tion, or distant foci of infection such as infected 
tonsils or apical abscess producing small bacterial 
emboli, the action of toxins (burns, uremia) ; common 
colds, general infections, emboli after abdominal 
operations, etc. 

It is not probable that any of the foregoing occur- 
rences could start an ulcer in the absence of hyper- 
acidity which always remains the condition sine qua 
non. Aschoff (5) showed in animal experiments that 
purely mechanical lesions heal very quickly. The ma- 
jority of these small patches of toxic-infectious necro- 
sis heal readily when general infection subsides and 
when the toxemia is not too great. This is proved by 
the great number of scars found in the gastro-duo- 
denum at necropsy (in 10 per cent of all cadavers, ac- 
cording to Hurst and Stewart (7). 

The occasional causes are not essential ; the gastric 
juice, if strong enough at a certain point, can probably 
start an ulcer without extraneous help. Nevertheless, 
if abnormal acidity prevails, the occasional causes will 
favor ulceration and will mark its beginning, thereby 
becoming contributory factors of considerable import- 
ance. (Indeed, it is an open question whether the 
lesions caused by roughage, abuse of spices and 
stimulants, etc., when constantly repeated, may not set 
up a local inflammation of the mucosa and a chronic 
irritation of the gastric nerves, so as to bring about, 
by reflex, an increase of the acid secretion. This, in 
turn, would produce an ulcer. We shall discuss this 
point under “final” causes) . As we do not know which 
patients are hyperacid, or will become so in the course 
of time, it is always better to prevent or to correct the 
action of the occasional causes by proper diet, by re- 
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jnovnl of foci of infection, by gentle technic at o;» -ra- 
tion, avoiding mass ligatures of the omentum, it”. 

III. THE FORMAL FALSE 

We do not attach much importance to the form or 
appearance of individual peptic ulcers; they are t .-■-on- 
t tally the same as those of ulcers in various other 
regions of the body. 

The distinctive feature of the peptic ulcer lies in it- 
localization along the lesser curvature tthe ga-tric 
pathway of Aschoff) (5), and on either side t gastric 
and duodenal) of the pylorus. The distribution and 
extent of the process are determined by the peculiar 
shape of the stomach and the mechanism of the pyloric 
sphincter. Nature made the antrum like a funnel 
tapering toward a narrow orifice, the pyloric strait, 
which opens and closes intermittently, in order to 
maintain a proper titre of hydrochloric acid during 
the function of digestion. According to physiologists 
(8) we have here a .self-regulating mch.wism by 
which the freshly secreted gastric juice of 0.5 per cent 
strength is brought down to an acidity from 0.15 to 
0.2 per cent in strength by regurgitation of the pan- 
creatic juice into the stomach — at least such is the 
case in healthy subjects. 

In disease, however, tiie situation becomes quite dif- 
ferent: if the pylorus fails to open properly, the litre 
of the gastric chyme remains too high and the strong 
acid will burn a bole in the mucosa of the stomach or 
in the wall of the duodenum when suddenly projected 
into it. This special conformation of the antrum and 
of the pylorus is the factor that localizes the ulcer 
along the lesser curvature and on one side or the other 
of the sphincter; as such we consider it the formal 
cause of the ulcer. 

Many special methods have been devised to correct 
this condition, all with the same object in view, namely 
to circumvent or to suppress the pyloric “strait" so 
as to neutralize the action of the gastric chyme by an 
increased regurgitation of the duodenal contents into 
the stomach. The main types of operations recom- 
mended as gastroduodenostomv. gastrojejunostomy 
and partial gastrectomy. 

It is not the purpose of this paper to enter into the 
question of surgical technic in this connection. Each 
type of operation, ns well as each modification of the 
various technics employed, has its adherent--. In any 
event, the indications for gastric surgery must be es- 
tablished with very great caution and with due con- 
sideration of the many factors which must influence 
a decision, for example: deformity of the stomach, the 
intractability of the ulcer, the possibility of malignant 
degeneration, hemorrhage, perforation, the age of •in- 
patient, his general condition, and so forth. 

Surgical intervention, so often thought of 
“radical” is. in reality, very largely palliative. It is 
directed toward the formal cause of ulcer, namely tin- 
peculiar shape of the antrum or the pylorus, and its 
object is to prevent the formation of a poo! of strong 
acid in the antrum. In achieving this, it partially 
neutralizes the gastric chyme ofrir it has i,w.-n M-grc- 
ted and so, indirectly, it acts also against the dibit nt 
cause, that is, the secretory power of the stomach. 
Operation, however, does not strike at the source of 
the acid production, nor does it attack *.!:» final ca - 
of the disease. This is the weak point in ga-tric 
surgery, and this is the reason it is not always sac- 
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cessful. Medical treatment, therefore, remains the 
basis of all our therapy, and operation should be con- 
sidered only as an adjuvant to internal medicine. 

IV. THE EFFICIENT CAUSE 
As such we consider the nervous energy, especially 
the neurosecretory mechanism governing and regula- 
ting the output of hydrochloric acid, which itself is 
only an agent and a part of the efficient cause. It is 
the disturbance of this mechanism which actually pro- 
duces the peptic ulcer. 

As component parts of this apparatus we have : the 
gastric glands and muscle fibers, the plexuses of Meis- 
sner and Auerbach, the sympathetic ganglia and 
trunks with the rami communicantes, the spinal cord, 
and finally, the central nervous system, which has also, 
through the nervi vagi (X) another more direct con- 
nection with the stomach. 

The gastric j'uice or chyme is produced during the 
process of digestion, (the total amount being 1 or 2 
liters a day) : at the same time peristaltic waves, 
moving at the rate of about 3 a minute, mix the acid 
with the food ; the pylorus, acting as a regulator (8) , 
opens from time to time and allows some regurgitation 
of the pancreatic juice into the stomach. Then (and this 
is also an important function of the nervous mechan- 
ism) when digestion is completed the supply of hydro- 
chloric acid is shut off so that normally none should 
be found in the empty stomach. 

The activity of the nervous parts is influenced by 
various factors, such as local irritants, peritoneal in- 
flammation, central (psychic) stimuli, hormones, alka- 
loids, etc. (9, 10, 11). 

From all the experiments that have been made and 
all the opinions that have been advanced, we are in- 
clined to believe that there are two distinct portions 
of the nervous system involved in the function of 
digestion. 

1. The “vegetative-reflex” portion, consisting of 
the peripheral nerves and spinal arcs, with the inter- 
position of the sympathetic chain acting as a sort of 
shock-absorber in both directions, the whole being con- 
nected with the brain by tracts of the spinal cord, but 
working with a certain degree of autonomy. 

2. The central portion (cerebral centers and vagus 
nerves) which normally has only a small participation 
in the process of digestion, though on certain occa- 
sions, the psychic stimuli enter into play and are trans- 
mitted to the stomach by the tenth nerve. If the action 
of the vagus is deficient (depression, apathy) there 
may be atony of the stomach ; if it is excessive (fright, 
excitement, over stimulation) there is increased per- 
istalsis, spasm, hypersecretion, even pyloric closure 
with vomiting, etc. 

The Neurogenic Theory of Peptic Ulcer: Rokitan- 
skey (cited by Cushing (10) was the first to teach that 
certain peptic ulcers are caused by "a diseased inner- 
vation of the stomach, owing to a morbid condition of 
the vagus causing extreme acidification of the gastric 
juice.” This point was brilliantly demonstrated by 
Cushing in a series of cases of brain tumor compli- 
cated by gastric ulcer, some of them with perforation. 

In the overwhelming majority of cases the alteration 
in the nervous center is only functional (excessive 
stimulation) but nevertheless its effects are severe and 
the theory of the neurogenic origin of peptic ulcer has 
gained ground steadily. Eppinger and Hess (12) sup- 


ponect it by their studies of vagotonia. Von Bergmann 
(11, 15) and his pupils did much to foster this theory 
They also called attention to the anemic patches with 
consequent ulceration caused by occlusion of the m, 
sels as a result of intense muscle spasms. Hurst and 

diathesis 7 alS ° SPeSk ° f a “ hypersthen!c ” gastric 


Tneoretically, the nervous disturbance may origi- 
nate either in the peripheral vegetative reflex' part or 
in the central part of the nervous system. (We shall 
leturn to this point under the discussion of the-final 
cause). As a rule, however, we may say that the 
vegetative reflex system behaves like an honest laborer 
doing his work in a humble, unspectacular, orderly 
manner, while the central nervous system may be 
likened to a labor agitator intent on sabotage and con- 
stantly striving to drag the other fellow away from 
the regular performance of his duty. By interfering 
with the quiet, automatic, clock-like process of diges- 
tion, the central nervous system acts as a troublemaker 
and a disturber of the peace. • 


PATHOLOGY 

Secretion: The essential factor in the formation of 
ulcer is a change in the secretion of hydrochloric acid 
by the stomach. We call it “hyperacidity” which may 
not be quite accurate. Von Bergmann (13) investi- 
gated the exact titre of acidity in a large series of 
patients and found the following: 


Gastric ulcer Duodenal ulcer 
Hypoacidity (anacidity) 35% 0% 

Normal acidity 41% 57% 

Hyperacidity 24% 43% 

These findings indicate that only a minority of 
patients with peptic ulcer have actual hyperacidity. 
The serious aspect of the change in secretion lies not 
so much in the. amount of acid formed as in the time 
of secretion and the fact that acid is found in the 
empty stomach, especially at night. It is the bad 
timing of the acid production, a dysfunction of the 
neurosecretory mechanism, which constitutes the out- 
standing phenomenon of ulcer. The nervous system 
may be compared to a careless watchman who is sup- 
posed to control a certain faucet but fails to do so; in 
the case of gastric ulcer, the “watchman” opens the 
faucet of secretion too early, before there is enough 
food -in the stomach to neutralize the hydrochloric acid 
which pours into it; the consequence is pain as soon 
as the patient begins his meal, though he usually is 
fairly comfortable between and before meals. In the 
case of a duodenal ulcer, the "watchman” forgets to 
close the faucet tightly after digestion is complete, 
acid keeps trickling down the walls of the stomach 
causing much spasm and pain which the patient feels 
four, five, six or more hours after meals. It is most 
troublesome at night, usually' waking the patient at 
1:00 or 2:00 a.m. Ingestion of food relieves the pain. 
It seems that food absorbs the hydrochloric acid like 
a sponge and so protects the mucosa, but if acid is 
secreted between meals there will be pain and danger 
of ulceration. Bockus (14) found this "postprandial" 
acidity in 84 per cent of the patients with duodenal 
ulcer. 

Sensation and Motility: The first effect of the 
presence of hydrochloric acid in an empty stomach is 
to cause pain of spasmodic nature (15), and this is 
rarely' absent. In acute ulcers or in acute exacerba- 
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tions of chronic ulcers there are often periods of 
severe, even intense, pain lasting for weeks or months. 
We may call these periods acid crises. The secretory 
power of the nervous system pours hydrochloric acid 
into the stomach in large quantities and to this stimu- 
lus the muscles — especially the pylorus — react con- 
stantly with painful spasms. Once started, an ulcer 
will also, by reflex, cause more spasm and more secre- 
tion. This results in deeper ulceration, and such a 
vicious circle becomes established that it is impossible 
to say what was primary, the whole gastric mucosa 
being in such a state of erethism that even the bland- 
est foods cause irritation and pain. 

Treatment of the Efficient Cause: Our chief weapon 
against this factor has been insistence on a strict diet, 
with alkaline medication, in order to limit the produc- 
tion of acid and to have it properly timed, thereby 
protecting the autonomous process of digestion. 

Though such provocative agents as stimulants and 
spices are known to cause much acidity and pain in 
patients with ulcer, the worst offenders seem to be the 
animal proteins. Yet it is difficult to do without them, 
as most people who are active are not satisfied with a 
purely vegetarian diet. 

I have found that a good plan is to give the patient 
whatever red meat (liver, kidney, boiled beef, etc.) he 
is allowed to have, at his breakfast; during the morn- 
ing he may carry some chalk tablets with him and eat 
them in case of pain. He should have a lunch low in 
protein, with fish or cream cheese or two eggs at the 
most. Then, and this is the important point — the 
evening meal should contain no animal protein of any 
kind, not even cream cheese, eggs, milk, broth or oval- 
tine. It should consist only of pureed vegetables or 
fruit and some cereal or paste. A meal of this kind 
will “mop up” whatever acid lias oozed down the wall 
of the stomach after the previous digestion, but will 
not start the secretion of new acid in excess, and this 
is, in my experience, the most efficient single measure 
by which the patient may regain his much needed 
sleep. 

This medical treatment, though usually successful, 
is not uniformly so because it does not correct the 
final causes of the trouble. 

For some reason difficult to understand, most of the 
advocates of the neurogenic theory have failed to draw 
the full conclusions from their premises. If gastric 
secretion is under the control of the nervous system, 
and if a peptic ulcer is a manifestation of a derange- 
ment of that system, it follows logically that, in order 
to cure this condition, we should make our frontal 
attack against the factors injuring the nerves, i.e., 
against the final causes. 

V. THE FINAL CAUSES 

Tiie final cause is the purpose or the end of a thing, 
the last “instance” in the causation of a certain effect. 
We regard as the final causes of peptic ulcer the 
factors which whip the neuro-secretory apparatus into 
an excessive or disordered activity. This dysfunction 
may affect either the peripheral or the centval nervous 
system. 

1. Peripheral (Mucosa!) Nervous Irritation. When 
we reviewed the occasional causes of ulcer, we asked 
the question whether a constantly repeated injury to 
the mucous membrane could not set up a chronic irri- 
tation of the peripheral nerves and in this way start 
an excessive secretion of gastric chyme. This may be 


possible. Yet, when we consider the abuse to which 
many alcoholics subject their stomachs without show- 
ing signs of ulcers, and remember the eXCCSMW use of 
spices by certain races, without apparent increase in 
the incidence of gastric ulcers, we hesitate to raise 
these occasional occurrences to the dignity of a final 
cause. If we correct the diet of these people, the ma- 
jority of them get better, hut in many the symptoms 
persist, showing that other forces are at work to keep 
up the abnormal secretion of acid. 

II. Reflex Irritation of AMominnl or Peritoneal 
Origin: In another group of cases, the nervous dys- 
function has its origin in some residual focus of peri- 
toneal inflammation, chiefly in the appendix, gall blad- 
der, or pancreas, hut also — though rarely — in the 
pelvic organs, in diverticula, in the kidneys, etc. We 
regard these not so much as possible foci of infection, 
as we do sources of irritation resulting from inflamed 
organs with contents under tension, stenosis of the 
walls, kinks, or firm adhesions to important s! rod tire- 
(intestine, ureter, nerve trunks, etc.). Any of these 
states of chronic peritoneal irritation may cause some 
reflex neurosecretory disturbance with reflex dyspep- 
sia and hyperacidity, reflex pyloric spasm, cramps and 
all of the symptoms of peptic nicer, including hemor- 
rhage. Such reflex irritation as a cause of peptic ulcer 
has been accepted by many authors (7. 1C>). 

Among our patients with ulcer, we meet a certain 
number of persons of primitive type — laborers, fann- 
ers, etc. — who lead a sort of “vegetable" life, doing no 
thinking, having no cerebral activity or mental worry 
of any kind. It is evident that, in people of this typo, 
the nervous disturbance of secretion cannot be ex- 
plained by any influence of the central nervous appa- 
ratus but is caused by reflexes originating in the ab- 
domen. Some of these patients are so dull in their 
sensations that, occasionally, we arc called to see them 
for hemorrhage or a perforation as a first sign of an 
ulcer of which they had no slightest premonition. It 
should he remembered, however, that foci of chronic 
peritoneal irritation may also exist in the intellectual 
persons along with the disorders of the central nervous 
system. At any rate, it is our duty, especially in 
patients of low mental development, to search dili- 
gently for residual inflammations in the peritoneum as 
possible sources of these reflex phenomena; it is «m)y 
by eradication of these old inflammatory lesions that 
the gastric symptoms can be relieved in patients of 
this group. 

III. Central Nervous Disturbances: In this very 
large group of patients, with functional disorders of 
tiie central nervous system, the final cause is repre- 
sented by all the noxious factors of modern life which 
keep our brains in a state of continual tension: eco- 
nomic and financial fears and worries; heavy re-pnnsi- 
bilities: cut-throat competition; the necessity oi doing 
things at great speed with undue excitement ; lack of 
rest and of sufficient relaxation, especially during tlm 
time of digestion. The central nervous system, struck 
by the constant pounding of these injurious force - ., 
will itself repercuss on the different organs along cer- 
tain paths; why this repercussion should, in certain 
cases, fail on the stomach, in others on the intestine, 
or the heart, or the thyroid, we do not know. We study 
its action on the g, astro-duodenum here solely because 
we are especially interested in this aspect of the 
problem on account of its frequency at the present 
time. 
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Prophylaxis: Owing: to the enervating influences of 
the present day, we have become an emotional race 
craving sensationalism and thrills of all kinds. We 
yield too quickly to excitement and to uncontrolled 
impulses. It should be possible by education, by mental 
hygiene, and special training to cultivate in our 
children strength and firmness of character, as the 
ancients did, so as to permit them always to keep their 
nervous balance in adverse and difficult situations. 

The Management of Cerebral Activities in Patients 
with Ulcer: Some writers — Von Bergmann (11, 15), 
Divers and Dry (17), and others have already advo- 
cated the control of the neurogenic factors in the 
treatment of this disease. I go further; I believe that 
the brunt of our attack should be directed against 
these final causes constantly injuring the nervous 
system, and that the patient should be given much 
more detailed and specific instructions as how to regu- 
late his mental activities, especially during the periods 
of digestion. 

Major shocks such as the death of a relative or 
friend, financial reverses, severe bodily injuries, are 
all fraught with great danger as they may lead to a 
prolonged acid crises with hemorrhage, disability, etc. 

In such occurrences the physician and the family of 
the patient should do their utmost to divert his mind, 
soothe his pain, and encourage him in any possible 
way. A trip or a change of environment may be very 
necessary at such a time. 

Outside of these great misfortunes, however, there 
are all the minor shocks and annoyances of every day 
life: errors, delays, interruptions, trifles of all kinds, 
details of work that may be left to a secretary, and 
much unnecessary excitement that one should avoid. 
There are also matters involving our personal pride 
and ambition, speculation, gambling, etc., and risks of 
every kind. The patient with ulcer should leave these 
things severely alone. By planning and determination 
he should learn to keep away from all non-essentials, 
thereby reducing the sources of irritation to the mini- 
mum so as to preserve the tone and fitness of his 
nervous system. 

The Division of Work: As a general rule, heavy 
mental work should be done as late as possible after 
meals, or only after a very' light meal. 

Mental activities should be divided in two parts: 
(a) the routine work might be started one hour after 
meals, and (b) the strenuous work that should not 
begin before three hours after meals. If this cannot 
be done, the midday meal should be much curtailed 
and the patient could eat more at night when he is 
through with his duties. Personally, I like to do any 
heavy work, such as reading an important book or 
paper, preparing a speech or memorizing a lectui’e, 
drawing the final conclusions of an article, etc., early' 
in the morning between five and seven; two hours of 
cerebral activity of this kind are enough and the rest 
of the day should be given to routine work only. For 
a business man who has to do his most concentrated 
thinking in the middle of the day', things may have to 
be arranged differently; it is better for him to sleep 
longer in the morning, have a quiet breakfast, walk 
leisurely to his office, a part of the way at least; then 
begin tile day with the routine work, looking through 
his mail or talking to employees about his affairs in 
general, etc., reserving the more strenuous voik foi 


the hours from 11:00 a.m. to noon, and 4:00 to 5:00 
p.m. If the pressure is such that heavy work, impor- 
tant conferences and the like must be resumed early 
in the afternoon, a very small lunch or no lunch at ail 
should be taken. 

The meal hour should be spent in pleasant company 
and in light conversation: some men invite their 
friends to lunch in order to discuss serious problems; 
some even have that meal served on a tray in the 
office while they keep studying important matters. No 
wonder their digestions are disorganized! The best 
plan would be for the patient to lie down or have a 
quiet stroll after meals; at least there should be no 
exertion at that time. 

The Question of Rest: The evening should be left 
to relaxation, quiet games, etc., and a man should 
certainly not select a hobby that is more strenuous 
than his regular occupation as some people do. 

Those who can afford it should take a complete 
week-end rest or a vacation as often as possible. 

Mental rest and relaxation should be the keynote in 
the treatment of peptic ulcer. 

The execution of the foregoing program may prove 
a very arduous matter for the physician in charge; he 
must secure the cooperation of his patients many of 
whom will say' to him, “It cannot be done.” This dis- 
ease is so hidden and so insidious that they will not 
see it; they, will not admit it; some will rebel and 
throw away all dietetic restraint. We even see physi- 
cians adopting this foolish attitude — as if the fact 
that we ignore an organic lesion could contribute to 
its cure! If such a man finally suffers a severe com- 
plication, a prolonged acid crisis, or a profuse hemor- 
rhage, with months and years of enforced idleness, he 
will become more amenable to reason and persuasion. 
If he has to provide for dependents, he will see that 
in order to live and to work a few years longer, our 
plan is worth something after all, even if it entails 
heavy sacrifices of his pleasure and his mode of life 
and, by trying, he will find that it can be done. 

In this last chapter, we have merely, sketched the 
general plan of treatment. If an alert internist or 
neurologist would undertake this task of drafting a 
schedule of work, designed to protect the local function 
of digestion from the disturbing influences of the 
central nervous sy'stem, and do it in such a way that 
it could be adapted to the different professions, accord- 
ing to their special requirements, he would render a 
signal service to the business world in general. 

SUMMARY AND CONCLUSIONS 

1. An attempt is made, by following the ancient 
classifications, to analyze and evaluate the vaiious 
causes of peptic ulcer. 

2. The material cause — the biological structure ot 
the tissue — may still be considered an uncontrollable 
factor. 

3. The occasional cause — changes in the tissues 
arising from trauma or circulatory disturbances are 
important, but it is doubtful whether they can start 
an ulcer in the absence of abnormal acidity. 

4. The formal cause — the shape of the stormich 
and the mechanism of the pyloric sphincter is tre.i ei 
bv various types of surgical operations which do not 
obtain an absolute percentage of good results because 
they act only indirectly on the efficient cause (secre- 
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tion of acid) and do nothing for the main or final 
cause. 

5. The efficient cause — hyperacidity — is counter- 
acted by our dietetic prescriptions., but the results are 
often incomplete because this therapy also does not 
affect the final cause. Attention is called to the “bad 
timing’’ of the acid secretion as an essential feature 


and to the appearance of prolonged acid crises. 
Emphasis is laid on the neurogenic theory. 

G. The final causes are discussed and a possible 
line of treatment is suggested regarding the regula- 
tion of mental activities in such a way as to protect 
the local mechanism of digestion against the inroads 
of the central nervous system. 
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Intestinal Motility in Rats Anesthetized with Ether' 

By 

GEORGE A. EMERSON, M.S., Ph.D. 

MORGANTOWN. WEST VIRGINIA 


I T has been demonstrated through fluoroscopic ob- 
servations ( I ) that ether and chloroform anesthe- 
sias are accompanied by a decrease in tone and arrest 
of movements of the entire gut. Miller (2), working 
with dogs having balloons in permanent fistulae of the 
stomach, small intestine and colon, has shown that 
with ether anesthesia all stages are accompanied by 
diminution or loss of tone and contractions except the 
transitory so-called “excitement,” or delirium stage. 
During surgical anesthesia he found both complete 
inhibition of most of the smaller contractions and en- 
tire lack of peristalsis, as noted at all three fistulae. 
Sleeth and Van Liere (3) have demonstrated a marked 
increase in gastric emptying time of etherized animals. 
Following anesthesia. Miller (2) found that the colon 
may become hypertonic or spastic and that the 
small intestine shows exaggerated activity, while the 
stomach may remain somewhat atonic for five hours 
or more. 

Macht's method (4) of studying intestinal motility 
in rats was introduced as a technique for the compar- 
ison of cathartics, but is equally well suited for study- 
ing other factors influencing intestinal motility. Like 
the roentgenographic methods, it measures only the 
effective motility of the gut, and so is perhaps more 
likely to yield results applicable to practical conditions 
in the human than are some of the other physiological 
techniques. In order to obtain a quantitative picture 
of the effect of ether on effective intestinal motility, 
Macht’s technique was used in the following experi- 

^From the Department of Pharmacology, The School of Medicine, West 
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ments. No variations were made from the technique 
as previously employed (5). 

EXPERIMENTAL 

Ten rats, weighing approximately 200 Gm., pre- 
pared through a standard treatment, were given 2.0 
c.c. of a charcoal emulsion in gum acacia solution in- 
tragastrically and were sacrificed by a blow on the 
head 50 minutes after administration of the charcoal. 
The progress of this test meal in the intestinal tract 
between the pylorus and anus was measured and calcu- 
lated in per cent of the tract traversed. The average 
value for these 10 control animals is noted in Table I. 

Similar groups were treated likewise: (a) 10 
minutes after induction of ether anesthesia in a 
chamber of 18 L. total capacity, containing an initial 
concentration of 2.5 mil L. of ether in oxygen ; anes- 
thesia with the same tension of ether was then re- 
sumed and continued 50 minutes, when the animals 
were sacrificed and examined; (b) immediately after 
60 minutes of anesthesia with the same initial concen- 
tration of ether; and (c-h) at various periods after 
anesthetization for one hour with ether at the same 
initial tension, up to 48 hours. Averaged results for 
each group of 10 animals are collected in Table I. 

As the rats were of approximately the same body weight 
in all groups, and the same number of rats was used in 
each group, the depth of anesthesia over the period of an 
hour may be considered very nearly the same for all 
groups since variations in the amount of ether absorbed 
by the rats would be negligible. Objectively, no difference 
in the depth of anesthesia of the various groups could be 
noticed. In all cases, the ether mixtures were made up 
with oxygen, and accumulation of carbon dioxide in the 
anesthesia chamber prevented by keeping a large gauze 
bag of moist soda-lime in motion during the period of 
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anesthesia- The effectiveness of these measures in pre- 
venting anoxemia or excess of carbon dioxide is reflected 
in the results collected in Table X. 

DISCUSSION 

From Table I, it may be noted that suppression of 
effective peristalsis in the small intestine is very 


The use of 10 animals for each test by Macht’s 
technique has been recommended, and a comparison of 
control values in Macht’s (4) ' and other (5) series 
with the present findings indicates that excellent 
agreement may be obtained using this number. Toler- 
ances noted in Table I represent one standard devia- 


Table I 

Action of ether on the motility of small intestines, Macht’s Method. Results expressed as per cent of intestinal 
tract between pylorus and anus traversed by a test meal in 50 minutes 


Untreated 

Dunne: 

Anesthesia 

Hours after GO minutes anesthesia 

1st 

2nd 

3rd 

Gth 

12th 

' 

24th 

4Sth 

jjg a 

3 ± 1 

30 ± 3 

48 zt 2 

60 ± 2 

63 ± 2 

57 ± 3 

57 ± 2 

55 ± 3 


marked during the period of anesthesia. In only one 
case did the test meal traverse more than 10% of the 
intestinal tract during anesthesia. Measurement of 
the passage of the test meal was difficult in animals 
tested during the first hour after anesthesia, since 
scattered small portions of the test meal, which appear 
as small specks through the intestinal wall, were car- 
ried along to about half the length of the intestine in 
a small number of rats and so increased the average 
figure. The value obtained for motility during the 
first post-anesthetic hour is therefore probably mis- 
leadingly high, due to the occurrence of weak peris- 
taltic rushes toward the end of the test period. 

Only in experiments done in the second post-anes- 
thetic hour and thereafter is the normal appearance 
of a solid column of material contained in the gut 
obtained, denoting the resumption of normal strong 
peristalsis. This delay in recovery of intestinal tonus 
and peristalsis is not surprising, for the rats remain 
lightly anesthetized for as long as 20 minutes after 
ether administration is stopped, indicating that the 
tissues have become well saturated with ether during 
the long period of deep anesthesia. 


tion of the mean. It may be noted that only the ex- 
periments done during anesthesia and the first, second 
and sixth post-anesthetic hours differ significantly 
from the controls. 

SUMMARY 

Surgical anesthesia with ether inhibits the motility 
of the small intestine of rats for the period of its 
duration. Recovery is rapid after anesthetization with 
ether for one hour, and the gut regains approximately 
its normal activity by the second hour after anesthesia 
is terminated. Some slight hyperactivity may occur 
from the third to the sixth post-anesthetic hours. 
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NEWER METHODS OF TREATING HEMOR- 
RHAGE DUE TO ULCER 

A T the lGth Scandinavian Congress for Internal 
Medicine held at Uppsala in 1933, Meulengracht 
made his first suggestion and reported his first results 
obtained by treating hematemesis and melena by- 
giving the patient "something to eat.” Subsequently, 
in 1934 and again in 1935 he reported larger series of 
cases with exceptionally good results in spite of his 
seemingly radical procedure of continuing a full and 
varied diet throughout the period of active hemor- 
rhage and during the post-hemorrhage convalescence. 
He treated 251 ulcer cases with only 3 deaths, a truly 
splendid record (1.2%). The diet consisted of pureed 
and soft foods and the free administration of alkalies. 
Dinner alone included meat balls, broiled chops, ome- 
lette fish balls, vegetable soup, stewed apricots, apple 
sauce, the patients eating “as much as they want. 
This is a brave, very brave, frontal attack upon 


hemorrhage by the manoever of free and plentiful 
feeding, a procedure which affronts our previous 
orthodox concepts of enforced rest for the injured 
parts, physiological quiet, the free use of morphine 
and abstention of all food and drink by mouth. 
since this is the day of radical attack upon orthodox 
tradition, it behooves the older members of the con- 
servative party to pay close attention and weigh cm e- 
fully the merits or demerits of such a proposal b« 01 ® 
accepting it precipitately or denouncing it without 


rial. _ . 

Meulengracht has quoted the mortality figures o 
he treatment of ulcer hemorrhage by various olde 
luthors as BulJmer 10.7%, Chiesman 2o%, Tidy I -Dm 
H inton 20%, Lynch 12.9%. This is of course painting 
i very black picture, hardly consonant with all the 

a< Thus Chiesman as recently as 1932 had a mortality 
it St. Thomas’ in London of 27% of 191 ca-es, 
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transfused only 15 patients! At least 3f> patients died 
of fatal hemorrhage without transfusion. The series 
of Lynch comprised only 31 cases (12.97^) mortality) ; 
that of Hinton, 50 eases (20% of deaths), both series 
being rather small and exceptionally unfortunate. 

On the other hand, with the older methods of starva- 
tion and sedation, Hurst reported a mortality from 
Guy’s Hospital, also in London, of 2.5% of GOO cases; 
Nielsen, also from a Scandinavian country, one death 
in 182 ulcer cases, Paterson, 3.8% mortality in 124 
cases, and Crohn and Manheim, a fatality rate of 4 
deaths in 94 gross ulcer hemorrhages 4.2%. 

It. is true of all such controversial medical literature 
that figures can often be cited to uphold a viewpoint, 
and another set of figures to confound it, each of the 
parties acting in good faith and citing authoritative 
publications. But if nine justices can divide frequently 
five to four on an interpretation of a statute, how 
easily for medical men to differ when attempting to 
decide upon a point of applied rather than pure 
science, when hoping to draw the truth from a concise 
publication tinctured by the personality and biases of 
the writers. 

A word of caution before applying this newer philo- 
sophy of free feeding to freely bleeding ulcers might 
well be in place. The older methods of starvation and 
rest were apparently very satisfactory in the hands of 
the older experienced physicians. It was a sagacious 
generation that had learned by bitter experience that 
to feed during the lull of a fast hemorrhage was often 
to invite a brisk recurrence perhaps with fatal issue. 

Science is never a closed page, anyone has the right 
to reopen an issue for reconsideration. But before the 
left-wing radicals put into large-scale practice this 
rather novel suggestion of full feeding, it might do 
well to stop and ponder possible direful consequences 
of such a seemingly rash procedure. 

No one would question the brilliant therapeutic re- 
sults of Meulengrncht himself in skillfully feeding 
gross hemorrhage; no one need question the past ex- 
perience of physicians who starved and rested their 
bleeding patients with most satisfactory results. 

It is to be feared that a sudden reversal of an ac- 
cepted cautionary practice may, in the hands of clini- 
cians less experienced than Meulengracht, lend to re- 
sults that may be unfortunate. 

This is meant as a word of caution rather than as a 
discouragement of a therapeutic suggestion. 

Burrill B. Crohn, New York, X. Y. 


HOW DO BULKY FOODS RELIEVE 
CONSTIPATION? 

T HERE is still need for information as to the way 
in which certain substances given by mouth in- 
crease the bulk of the stools or otherwise relieve con- 
stipation. Thus one commonly reads that hydrocarbon 
oil relieves constipation by lubricating the bowel, but 
anyone who has ever watched the muscular contrac- 
tions of the bowel and the way in which the fluid con- 
tents are moved onward from one segment to another 
will find it hard to see bow lubrication can possibly 
help the process. In fact it should hinder it much as 
a slippery field makes it harder for a football team to 
push onward toward the goal. Lubrication could be 
of service only if a solid cylindrical plug were moving 


through a rigid tube with a diameter slightly greater 
than that of the plug. 

Actually the surface of the bowel is well lubricated 
with mucus and other secretions, and if it were not it 
still would be hard to see how the taking of oil could 
facilitate the movements of liquids through a soft 
muscular tube which contracts poristaltically. It is 
doubtful if anyone yet knows just why hydrocarbon 
oil tends to relieve constipation. Perhaps it help- 
partly by producing a more cylindrical stool which can 
be extruded more easily. According to Contoleon and 
Joannidcs (1), and Mellanby f2), it may act nl«<» by 
interfering with absorption in stomach and bowel. 
This interference with absorption may account for the 
observation of some persons that a dose of hydrocarbon 
oil, taken before a cocktail party, will go far to give 
that extra tolerance for alcohol which is so greatly 
desired by many. 

But. more important than physical factors may be 
the chemical ones. Thus there are reasons for be- 
lieving that the chemical composition ami the pH of 
the fecal residues as they reach the rectum can have 
much more to do with causing or relieving constipation 
than does the bulk or consistency of these residues. A? 
every person knows who has ever suffered with con- 
stipation, the dry. ovulated t>pe of stool seems to be 
quite without that stimulating effect on the mucosa of 
the rectum which normally tends to start the process 
of defecation. 

At other times, in the same person, the feces will so 
irritate the rectum and so stimulate the defecatory re- 
flexes that evacuation can be restrained only with con- 
siderable discomfort, or a soft stool will be so irritant 
that defecation cannot be pul off for more than a 
few minutes. Significant, doubtless, is the fact that 
when such material is voided the anal ring often fe> 
scalded and raw as if it had been burnt by some 
escharotic. 

There is still need for research that will show what 
the substances are which so stimulate the rectal 
mucosa. One would like to know where and how they 
are formed, and. if they come from the upper pan of 
the small bowel, why they are carried down unchanged 
into the colon. Moreover, why is it that some diar- 
rhcic movements do not irritate the anal ring while 
others seem to the patient to he full of Cayenne 
pepper? 

A number of observers have puzzled also over Un- 
surprisingly large increase in the bulk of the “tool 
which can sometimes be produced liv giving a small 
amount of agar or other hygroscopic sub-tanre. When 
they applied quantitative methods to the problem they 
found that sometimes the increase in the bull; of the 
stools was larger than what could be accounted for b;. 
any amount of water which could possibly Im imbib"d 
by the quantity of gummy substance given. The puzzle 
became even greater when it was found that more 
than half of the supposedly indigestible jelly had Is. on 
broken up by bacteria and lost on the waj through th< 
bowel. 

There is another curious puzzle which has not y, *, 
been faced and studied ns it should la- and this i* why, 
when one starts taking agar or some other bulk matt* r. 
one often for a while gets an excellent laxative effect, 
with voluminous stools, and then, after n few days or 
weeks, becomes constipated Evidently the bowel is 
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able to make some adjustment so that it can take the 
water away from the hygroscopic substances used. 
Much work needs to be done on this problem because 
here lies one of the worst stumbling blocks in our 
therapeutic path. The constipated can often be re- 
lieved, but many fail to stay cured unless perhaps the 
physician is wise enough to have them shift every two 
weeks or so from one type of bulk producer to another. 

Most helpful and thought - producing are some 
studies made during the last few years by Olmsted 
and his associates. In beginning their investigations 
they had first to work out a satisfactory method of 
measuring the amounts of cellulose, hemicellulose and 
lignin in foods and feces. Unfortunately, in the past, 
these three groups of substances have been lumped 
together under the heading of “crude fiber,” and worse 
yet, the method used for estimating crude fiber in 
foods and fecal residues did not give accurate results. 
As Olmsted has now shown, it is important that vege- 
table roughage be divided into celluloses, hemicel- 
luloses and lignins because they differ not only in the 
way in which they go through the digestive tract, but 
also in their ability to increase the bulk of the stool, 
and therefore in their value in relieving constipation. 

Of the three groups of woody substances found in 
vegetable foods, the hemicelluloses are the most easily 
broken down by the bacteria of the bowel. Some of 
the end results of this fermentation, identified as fatty- 
acids, appear to supply about a quarter of the caloric 
needs of grazing animals. 

Curiously 7 , Williams and Olmsted (3) found that 
pure cellulose is not a good substance for the relief of 
constipation because it hasn’t much power to hold 
water and thus to increase the bulk of the stools. 
Taken in the form of cellu flour about 7 per cent of 
the cellulose disappeared in the stools of the medical 
students who served as test subjects. Only from 3 to 
12 per cent of the lignin in food disappeared, but of 
the hemicelluloses, up to 80 per cent disappeared on 
the way through the bowel. 

Agar, which is about 80 per cent hemicellulose, did 
not disappear in the bowel to the extent that one would 
think it would because of its composition. Actually in 
some experiments only 48 per cent of the cellulose and 
hemicellulose of agar disappeared. Perhaps because 
agar is able to hold much water it proved to be the 
most effective of the several substances experimented 
with in increasing the bulk of the stool and relieving 
constipation. 

It appeared, however, that this effectiveness of agar 
was not all due to its hygroscopic property. Much of 
its laxative effect seemed to be due to the retention in 
the stools of some of the lower volatile fatty acids 
which result from the bacterial digestion of the hemi- 
celluloses. As is well known to pediatricians, fatty- 
acids in the stools can have a laxative effect. Puzzles 
remain, however, because those who have put fatty- 
acids into the lumen of the bowel of animals have not 
always observed a stimulating effect (4, 5). 

More work needs to be done also before it is known 
why certain fruit juices and certain fruits such as 
prunes and figs are mildly laxative. Some experiments 
made years ago with prunes and other fruits made me 
suspect that the pectins may be responsible for some 
of the laxative action. Curiously, commercial solu- 
tions of pectin seemed to be decidedly- laxative for 
some persons but not for others. Recently some ex- 
periments have reported the presence of a laxative in 


concentrated prune juice. Years ago when I searched 
for it I could not find it. 

Walter C. Alvarez, Rochester, Minn. 
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A PLEA FOR CONSERVATISM IN THE INTER- 
PRETATION OF GASTROSCOPIC FINDINGS 

D IRECT visualization of the interior of organs con- 
nected with the various orifices of the body has 
increased the accuracy of diagnosis and has broadened 
the field for efficient therapy. 

The most recent instrument of this type which has 
been introduced is the Wolf-Schindler gastroscope. The 
ease and safety with which this instrument can be 
passed into the stomach and the excellence of the views 
of the gastric mucous membrane which may thus be 
obtained make gastroscopy desirable in many patients 
who suffer from disorders referable to the stomach. 
As with other similar innovations in medicine, there 
is a tendency to overemphasize the importance of in- 
significant changes which may be observed and to at- 
tribute many" symptoms to these apparent deviations 
from normal. One must remember that symptoms 
referable to the gastro-intestinal tract occur with 
great frequency in patients who suffer from nervous 
instability. To attempt to attribute these symptoms 
to “gastritis” on the basis of minimal changes in the 
mucous membrane of the stomach, which may some- 
times be observed through the gastroscope, will lead 
to disappointment in treatment and will serve to dis- 
credit an instrument which appears to have value in 
the more accurate diagnosis of gastric diseases. 

Porter P. Vinson, Richmond, Va. 


THE PLASMA PROTEINS AND LIVER DISEASE 

H YPOPROTEINEMIA is, as a rule, the result of 
one of three conditions: inadequate dietary- intake 
or actual starvation, unusual losses of protein due to 
albuminuria or severe diarrhea, or failure of intestinal 
absorption of protein-forming substances, as noted in 
sprue or in the presence of gastrojejunocolic fistula. 

The idea that hepatic lesions might be attended by 
alterations in the plasma proteins is relatively new, 
but there are a number of clinical reports now avail- 
able which indicate that hypoproteinemia is a fairly 
constant finding in parenchymatous disease of the 
liver. In extreme conditions, very low levels of plasma 
proteins may be found, with albumin-globulin ratio= 
as low as 0.3. In the earlier reports it was assumed 
that this finding was due to malnutrition, but a review 
of some recently reported cases indicates that the re- 
duction in circulating protein is not due to abnorma 
losses, to an inadequate dietary intake, or to lack 0 
absorption. In fact, it has been clearly demonstrated 
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that a diet high in protein, producing a strongly posi- 
tive nitrogen balance, does not necessarily increase the 
proteins in hepatic disease; it has also been shown 
that losses in ascitic fluid do not materially' reduce the 
plasma levels. By exclusion, therefore, the observed 
reductions appear to be due to the inability of the 
body to fabricate these substances, particularly serum 
albumin, and the liver appears to be responsible in 
part. 

There is considerable experimental evidence to show 
that this explanation is sound. Reductions in total 
serum proteins have been noted after experimental 
injury of the liver and in animals with Eck fistulas. 
Recent studies from Whipple's laboratory seem to indi- 
cate that there is a reserve of protein-building ma- 
terial in the organism which is stored in large part in 
the liver, and that a large portion of this is either in 
the form of albumin or of albumin-producing material. 
It is not, of course, inferred that the liver is the only 
site of protein synthesis, but there is good reason to 
believe that the liver probably figures in some mechan- 
ism by which a dynamic equilibrium is maintained be- 
tween stored and circulating protein. 

These changes in plasma proteins may have con- 
siderable diagnostic and prognostic significance. In 
recent uncomplicated obstructive jaundice, such as 
that produced by neoplastic obstruction of the bile 
passages, the total protein and the albumin-globulin 
ratio are usually within norma] limits. When ascend- 
ing biliary infection or obstructive cirrhosis compli- 
cates the picture, the total protein is definitely reduced 
and the albumin-globulin ratio decreases steadily. In 
the severest type of acute parenchymatous hepatic in- 
jury, such as that seen in portal cirrhosis, the total 
protein may be low, the so-called edema level, and less 
than 25 per cent of the total amount will be albumin. 
These changes are reversible and normal values for 
total protein and albumin-globulin ratios are found as 
recovery takes place. 

Enough is known of the relation of plasma proteins 
to the distribution of the body fluids to assure us that 
the low' levels seen in hepatic disease are not without 
some effect on the production of ascites and edema. 
Physical measurements appear to show that the 
albumin component of the plasma proteins is chiefly 
responsible for their osmotic effect, the globulin frac- 
tion being relatively unimportant. While it must be 
admitted that the “salting” process by which the two 
proteins are separated is somewhat imperfect, the 
error of the method is probably not as great as the 
variations which have been observed in clinical cases. 
Recent measurements of the osmotic pressure of the 
serum of patients with hypoproteinemia secondary' to 
hepatic injury indicate not only that the total osmotic 
pressure is low, but that the unit pressure per milli- 
gram of nitrogen content is also reduced. It seems 
quite likely, therefore, that the development of ascites 
and edema in hepatic disease depends, to a lai'ge extent 
at least, upon changes in the serum albumin and upon 
tbe effects which such changes produce on the osmotic 
pressure of blood serum. Quite possibly, as Rosenberg 
has noted, the increased size of erythrocytes, which 
may be observed very early in the course of clinical 
cases of hepatic injury, is due to this same decrease in 
osmotic pressure. 

There are so many unknown factors in regard to 
hepatic insufficiency that any studies of these altera- 


tions in circulating protein and the effects on water 
and electrolyte distribution secondary to them cannot 
fail to give information of clinical and physiologic 
importance. 

A. M. Snell. 


BRIEF REVIEW OF THE PAST AND FUTURE 
OF GASTROPHOTOGRAPHY 

I N the development of gastrophotography two dis- 
tinct periods may be distinguished. In the first 
period the chief goal was that of safely establishing a 
morphologic method for the diagnosis of lesions of 
the gastric mucosa. Lange of Munich was the first to 
introduce a small photographic camera attached to the 
tip of a rubber tube into the stomach (1898) (1). By 
the development of the rigid gastroscope a multitude 
of pathologic pictures was revealed and became known, 
especially by the publication of my' gastroscopie 
“Atlas” published in 1923 (2). Since gastroscopy w’ith 
the rigid gastroscope was a dangerous method, safe 
only in the hands of a few experts, the efforts to come 
to another morphologic method for diagnosing gastric 
diseases were continued. I greeted the invention of 
the gastrophotor (1929, Heilpern, Back and Porges) 
(3) with greatest enthusiasm, and for three years I 
tried to photograph the interior of the stomach. Hen- 
ning, of Leipzig, did the same. It seems that we were 
the only workers to check gastrophotography by 
gastroscopy with its distinct and undeniable pictures, 
but both of us after long efforts decided that the 
method was unreliable and of no use at all (4, 5). 
There were three difficulties: (1) One never knew 
which region of the stomach had really' been exposed, 
a drawback, foreseen as early as 1897 by Kelling, and 
one which could be overcome only by' photographs 
taken through the gastroscope: “aimed exposures.” 
(2) The pictures were generally blurred. This 
obstacle could be overcome by further development of 
the apparatus. The newest book of Heilpern, and also 
most of the recent papers are as disappointing as were 
the first books by Becart (6) and Bernay' (7) (both 
1931), but Garin and Bernay', of Lyon, are now work- 
ing with a Lens-bearing apparatus, and pictures shown 
by Rehfuss, Philadelphia, were entirely sharp. (3) 
The most color-sensitive or panchromatic films were 
not able to reproduce the slight differences in color in 
the decisive part of the spectrum between yellow and 
red, which are of the greatest diagnostic importance. 
In one of my papers (8), I reproduced the picture of 
a large benign ulcer, a photograph made through the 
rigid gastroscope with Henning’s camera. The surface 
of the ulcei - , gastroscopically' brilliant yellow of color, 
was the same grey' as the adjacent mucosa which 
gastroscopically was orange-red. The ulcer could be 
recognized on tbe film because of its one undermined 
edge casting a dark shadow. After the introduction 
of the flexible gastroscope, gastrophotogi-apliy with the 
blindly working gastrophotor has become obsolete as 
everybody will notice who has worked for years with 
both methods. Based on the numerous findings with 
the flexible gastroscope a new “endoscopic pathology” 
of the stomach has developed. Gastrophotography, in 
its present stage can not even try to imitate these most 
definite results. The fact that gastroscopy is an office 
procedure and has spread as such, in a few years over 
all countries with unbelievable rapidity proves that 
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gastrophotography now has come 
into a second stage. The black and 
white picture cannot compete with 
the easily obtained direct aspect of 
the colorful gastric mucosa, but it 
may provide us with objective rec- 
ords of at least a part of our gastro- 
scopic findings. This can be done 
only by photographing through the 
flexible gastroscope. Until now the 
light of this instrument was not 
sufficient to permit aimed photo- 
graphy, but this is a minor technical 


question to be solved in a short time. 
This type of photography would not 
be of diagnostic value, but it would 
give us some permanent records. En- 
tirely satisfactory results will not be 
obtained in the near future. It is 
important that neither the urologists 
nor the proctologists routinely photo- 
graph their findings although this 
type of photography would be much 
easier than gastrophotography, be- 
cause the mucosa of the bladder and 
of the rectum do not move as the 
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gasti ic mucosa does by the respira- 
tory movements of the stomach. Alt 
depends as to whether films of suffi- 
cient color sensitiveness will be avail- 
able. It seems unlikely that colored 
films will he sufficiently sensitive in 
the decisive part of the spectrum. 
The psychological question remains: 
why do the urologists care so little 
about making photographs in cysto- 
scopy, while some gastroenterolog- 
ists advocate the more difficult photo- 
graphy of the stomach. Evidently 
they have not as yet realized that 
they have now an instrument with 
which they can inspect their organ 
as successfully as the urologist does 
the bladder, and that in the great 
majority of all cases this examina- 
tion is much less disagreeable to the 
patient than is cystoscopy in the 
male. Nevertheless we certainly will 
continue with our efforts to get docu- 
ments as objective as the X-ray film, 
but we will choose that way which 
alone provides success: photography 
through the gastroscope. 

. Rudolf Schindler, Chicago, 111. 
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Allen, Arthur W. and Howe, Henry 


“The Relationship oj Calcified 
Mesenteric Glands to Abdominal 
Pain." South. Sura. Jour., 
iC2, Dec., MSC. 


Enlarged mesenteric glands in chil- 
dren or adolescents should be classified 
as either "acute mesenteric adenitis’’ or 
‘calcified quiescent tuberculous glands. 
The symptoms of the former may 
mimic an acute appendicitis and gener- 
ally subside after an exploratory 
laparotomy or appendectomy. They pre- 
sent an entirely different clinical pic- 
ture from the calcified tuberculous 
glands which must be_ considered m 
atypical cases of chronic or recurrent 
appendicitis, mile these glands are 
usually demonstrated by an X-ray ex- 
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animation of cases with questionable 
diagnosis or by exploratory laparotomy 
physical examination of the abdomen 
will show tenderness over the involved 
glands. The most common area is just 
above McBurney's point but may ex- 
tend upward and to the left along the 
root of the mesentery. Occasionally a 
definite mass may be felt but there is 
little if any spasm of the abdominal 
wall and there is no rebound tender- 
ness. Approximately 50 per cent of 
patients showing calcified glands will 
have no symptoms attributable to them 
and will generally respond well to 
general hygienic treatment. This is also 
true of those with mild symptoms es- 
pecially if the patients are quite young. 
Many of those having symptoms will 
have rather frequent attacks of pain 
usually, however, of only a few hours 
duration. 

In a well-studied small series of cases 
involving young adults it was definitely 
shown that a decidedly higher percent- 
age of cures was obtained when these 
calcified glands were removed at the 
time of appendectomy. A warning is 
given regarding the technique of re- 
moval; the integrity of the blood ves- 
sels of the mesentery must be main- 
tained and no rough area left uncovered 
by peritoneum. The persistence of 
symptoms in about half of the cases 
whore the glands were not disturbed is 
a fact worthy of careful consideration. 
Fortunately other tuberculous foci in 
the body are quite rare in this type of 
infection. 

J. Puffy Hancock, Louisville. 


Goldburoh, Harolp L. 

Amebic Abscess of the Liver: Re- 


These pains were relieved in one hour 
by the taking of a tablespoonful of coal 
oil with sugar. His son-in-law, who 
lived in the same house, had been 
treated for two years for bloody diar- 
rhea, but repeated examinations of his 
stools had failed to reveal the presence 
of ameba. 

Physical examination: The patient 
was a slightly emaciated and dehy- 
drated adult male, who appeared dis- 
tressed. The abdomen revealed moder- 
ate fullness in the epigastrium, over 
which area there was pain and tender- 
ness which was made worse upon 


breathing. The upper limit of the liver 
dullness commenced in the fifth inter- 
costal space anteriorly in the mid-clavi- 
cular line and extended 6 centimeters 
below the costal border. The spleen was 
not palpable and there were no signs of 
fluid in the abdominal cavity. Other 
physical signs were negative. 

The temperature ranged between 
100.4 and 102.1 F. The first blood count 
was: Hb. 14 gm.; r.b.c. 3,840,000; 
w.b.c. 16,000 per cu. mm.; polymor- 
phonclears 96 per cent. Of the latter 
26 per cent were segmented and 70 per 
cent were stab forms. Lymphocytes 
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port of a Case Without Previous 
Manifestations of Amebiasis : 
Operation and Rccovcrp. Ann. Ivt. 
Med., Vot. X, p. !)2C, Dec., 19.V1. 

The author reports a case of amebic 
abscess of the liver without previous 
manifestations of amebiasis, with 
operation and recovery. 

The patient, a white male, age 58 
years, entered the hospital September 
16, 1935, and claimed that a week previ- 
ously he had noticed a sudden onset of 
severe pain in the right upner abdomen, 
griping in character, coming on every 
hour or hour and one-half and lasting 
for fifteen minutes. The pain had no 
relationship to food and was not asso- 
ciated with nausea, vomiting or diar- 
rhea. He had persistent hiccoughing; 
was chilly, had fever and felt drowsy. 
The past medical history was essen- 
tially negative, and there was no his- 
tory of contact with carriers. 

After the operation and after a 
month of repeated questioning, the. 
daughter stated that for a period of 
fifteen years the patient had had recur- 
rent pains in his right upper abdomen. 
There were attacks of abdominal 
cramps -without diarrhea, coming on 
twice a week and lasting 24 hours. 
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■were 2 per cent; monocytes 2 per cent. 
There were no eosinophiles. 

A diagnosis of acute suppurative 
choiecystitis with secondary hepatitis 
was made and a laparotomy performed, 
A normal gall bladder and spleen were 
found, but the right lobe of the liver 
had a nut-meg appearance and con- 
tained an abscess. Aspiration of the 
latter yielded 10 ounces of a thick, 
creamy, slightly brownish pus. A ca- 


theter was introduced and sutured in 
place. 

Examination of the pus revealed 
Endameba histolytica and culture re- 
vealed Bacillus coli. 

Two days later symptoms subsided 
and the temperature became normal; 
within seven days the catheter draining 
the abscess was removed; the wound 
healed and convalescence was unevent- 
ful. Aniebicidal therapy was instituted 


upon the patient’s return to the medical 
ward and he was discharged clinicallv 
cured, November 21, 1935. Before the 
patient’s discharge, ten stool examina- 
tions and duodenal drainages were 
negative for ameba and cysts. Procto- 
scopic examination showed no evidence 
of ulceration, but the X-ray appearance 
of the colon was suggestive of some in- 
flammatory process involving the cecum. 

Accompanying the author’s report 
there is a short review of the literature 
contrasting the geographical incidence 
of amebiasis. Craig states that 5-10 
per cent of the American population 
harbor this infestation, while in Phila- 
delphia at the Jefferson Hospital during 
the last decade there was one case 
among approximately 120,000 admis- 
sions and 3,000 autopsies, and at The 
Philadelphia General Hospital among 
approximately 232,000 admissions and 
24,000 autopsies there were five proven 
eases. 

It must be remembered that in a 
high percentage of cases the first 
symptoms of amebiasis may he an nb- 
scess of the liver, and the time elapsing 
between the infestation and the appear- 
ance of the liver abscess may vary 
from a few months to many years. In 
the absence of a history of amebic dy- 
sentery the primary lesions, in the 
majority of instances, can be located in 
the cecum and ascending colon, which 
would produce no diarrhea. 

The medical and surgical therapy is 
briefly discussed. 

B. B. Vincent Lyon and Charles 
W. Wirts, Jr., Philadelphia. 

Kuhlmann, Fritz. 

(The Radiology of Diseases of the 
Small Intestine). Diinndarmsto- 
rungen ini Rdntgcnbild. Fortsck- 
ritte auf dem Gcbietc dcr Ront- 
gcnstrahlcn, Bi:5:J,3S, Nov., 1930. 

Disturbances of the small bowel 
generally play only a small part in re- 
spect to practical diagnosis. The chief 
factors of diagnosis of small bowel con- 
ditions are the history, palpation, es- 
pecially the determination of points of 
tenderness, investigation of the feces 
and X-ray investigation. Investigation 
of the feces in the majority of cases 
gives no definite results as, during the 
passage of the feces, via the colon, 
changes which originated in the small 
bowel become masked. The essential 
means of diagnosis, apart from the 
history, is the radiological investigation 
of the small bowel. 

Before information can be. derived 
concerning pathological conditions, the 
appearances of the normal small bowel 
must be known. The author deals with 
the superimposition of the small bowel 
contents in a surface projection and the 
effect of excessive secretion which can 
give rise to loss of definition of roent- 
genograms. 

Disturbances of the small bowel can 
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In' recognircd a 1 * defects of motility, an 
nrcolrrntion of the pas-mpe of content*, 
obstruction of the pn»<:ige of contents 
nml defects of tonus, nnmely hypertonus 
nml atony (dilfu.* e and localized ) , hyper* 
?ce ration and lack of response to the 
stimulation of the barium meat. In 
other small bowel disturbances there is 
abnormal development of flatus, which 
i* particularly described in n-speet to 
the ileum. Mucosal relief investigation* 
in di*Ofi*e of the small bowel are of 
little value owing to the grant compli- 
cation of the normal relief appearance*. 
In intlainmatory conditions there are 
disturbances of the appearances owing 
to the lent: continued non. movement of 
the mucous membrane when inflamma- 
tory swelling i< pivent. 

After dc-cribing the general tymp- 
tum r of disease of the small bowel, 
particularly chronic enteritis, the 
various sub* Maty types of the disease 
are dealt with. The types of pain ex- 
perienced by the patient are comparts) 
a* to type, d-prec, b’cn’ir.ation and the 
period of their occurrnnce In relation 
to the radiolojTicn! finding'. 

Jr.me* t. Case. 


SniimiM., <m. 

f'onccnrrttp I'l-'rr s ,i',; f.'erjT? pre 

C/nmtonfioit of tl-.c .dlulote' i! os on 
A pent fee /.'erf or flip Sluutoff 

Conrad h if fefcsf iitof fine, Ac'a 

ir.o;;, on. 

Aride from true ibus in which the 
amount of pas in the intestine and the 
distribution thereof are of grant im- 
portance in roentgen dtngrin-dx, it is 
mainly in the X-ray study of the 
urinary partners that one find* largo 
amount" of pas in the inle-fine inter- 
ferinp with the roentgen-ray study. 
Particularly in rannl colic pn» may he 
prr“ent in such quantities that it re- 
• ttnhl«-» il<u*, or rather reflex ileus, 
which c.tn Ik- taken for true i!eu«. At 
the Blspebjerg Hospital attempt* have 
bran made to reduce int'sttmtl par- con- 
tent by variou? dietary measures, such 
a* laxative-, cncmn« of various kind-., 
an e-opbrigon) tuhe passed into llie 
rtomarli to prevent swallowing of air. 
etc. Finally experiment* were done with 
pitrfssin, a eomditutent of pituitrin, 
carried out in patients in whom int*'"- 
tinnl pa* accumulations cnu«rd inron* 
vini'iit shadows. 

The pas content of the intestine de- 
pends on whether the patient is re- 
cumbent or erect. It is explained that 
in the recumbent position the patients 
swallow more air than when erect, and 
that in this position the piirango of air 
down the intestine is tint hindered by 
the “wnter-trap" at the pylorus n« it 
is when the patient Is erect. This is 
the reason one finds more flatus on the 
second post-operative day than on the 
first. 

The author found the effect of pltrcs- 
idn was ideal in 13 out of IB cases. In 


:! of these cases it was necessary to ad- 
minister the 10 units in a single dose, 
one-half hour before the examination 
in order to pet the desired effect, which 
was obtained only upon a third exami- 
nation. With the injection of 10 units 
of pitressin the patients complained of 
temporary hut fairly marked gastric 
pain, mid they became somewhat pale. 
Their pulse rate was not affected. Ito- 
peateil observations have failed to show 
any marked rise in blood pressure. It 
is recognized that this is contrary to 
the reports from another source. 

In spite of the inconvenience that a 
sinple dose of 10 units pives the patient. 


the author maintains Unit the advnn- 
tapes offered by his method justifies 
one pivinp it preference. 

Investigations of the effect of pitros- 
sin on the colon after injection of the 
contrast enema shows no perceptible 
change in the position or dimentions of 
the colon. In the colon after being 
filled with residues from an opaque re- 
past taken 24 hours before, the contrast 
substance after the injection of pitres- 
sin i* seen to have been moved in an 
anal direction. 

Special success has been found in gall 
bladder roentgenography, the intestinal 
pa-- being freed from the gall bladder 
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region in the majority of cases. No con- 
traction of the gall bladder was noted 
after the use of 10 units of pitressin 
given intramuscularly in one dose. 

The study showed that with pitressin 
injection gas is far less likely to com- 
plicate the roentgen examination than 
without its administration. 

James T. Case. 

Emery, E. S., Jr. 

The Use of Adsorbents in Gastro- 
intestinal Disease. J. A. ill. A., 
Vol. 108, p. 202, Jan. 19, 1987. 

Adsorption may be defined as the at- 
tachment of one substance to the sur- 
face of another. Usually the substances 


are of a colloidal nature with large 
sized molecules. It is a complicated 
subject and the therapeutic action of 
them in the gastro-intestinal tract can- 
not always be predicted by the labora- 
tory. 

Clinically only charcoal and kaolin 
have been used because of their adsorp- 
tive properties. Charcoal has an ex- 
cellent affinity for gases when dry, and 
will also adsorb various organic acids 
and drugs. Recently, activated char- 
coal, that is heated to a certain tem- 
perature, has been recommended be- 
cause of a higher adsorptive capacity. 

Kaolin, a mixture of aluminum sili- 
cate and other substances, has been 
used in China for centuries in the treat- 


ment of summer diarrheas and cholera. 
The action of kaolin is not exactly 
known, but Fautus believes that it 
changes the intestinal flora from a pro- 
teolytic to an aciduric one over a period 
of from ten to thirty days. 

However, the use of these substances 
is limited because of their amphoteric 
qualities, because of the danger of 
forming plugs which may cause partial 
or complete bowel obstruction, or 
trauma to the intestinal wall. 

Clinically, kaolin is indicated in 
patients suffering from severe food 
poisoning and dysentery. It is not indi- 
cated in those diarrheas due to nervous- 
ness, fat intolerance, exophthalmic 
goitre, pernicious anemia, or amebic 
dysentery. It seems that it is contra- 
indicated in the treatment of idiapathic 
ulcerative colitis because the large 
amount necessary to produce results 
would interefer with adsorption in the 
rest of the tract. It is also contraindi- 
■cated in diverticulitis, the' dyspepsias 
and autointoxication. 

Francis D. Murphy, Milwaukee. 

Johnson, Sydney E. 

The Frequency of Air Under the 
Diaghragm in Perforated Gastric 
and Duodenal Ulcer. J. A. M. A., 
108:295, Jan. 23, 1937. 

The finding of air under the diaph- 
ragm has long been known to be an 
important point in the diagnosis of per- 
forated peptic ulcer. The exact fre- 
quency of the finding has not, however, 
been demonstrated. In an analysis of 
forty-two cases of proved perforated 
peptic ulcer the author found that 
thirty-five or eighty-three per cent 
showed roentgenographic evidence of 
pneumoperitoneum. He also found it 
was important to do the roentgen ex- 
amination as early as possible especi- 
ally where there is a problem of dif- 
ferential diagnosis. 

Fi’ancis D. Murphy, Milwaukee. 

Ochsner, Alton and Stork, Ambrose 

H. 

Mechanical Decompression of the 
Small Intestine in Ileus. J. A. M. 
A., 108:290, Jan. 23, 1937. 

The “stripping” or “milking” out of 
the contents of the intestine in those 
cases where distention is so severe that 
replacement of the bowel within the 
abdominal cavity is very difficult has 
been used enthusiastically by some 
men; others are not in favor of it. The 
present report is an analysis by the 
author of sixteen clinical cases of in- 
testinal obstruction operated on be- 
tween the years 1928 to 1931, before 
the introduction of the Wangensteen 
method of drainage. After studying 
these cases the author believes that 
stripping of the intestine should seldom 
if ever be done. ' He has observed that 
postoperatively there is a fall in blood 
pressure, an impairment of intestinal 
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activity and muscular tone. Even when 
done very carefully there is consider- 
able trauma and shock resulting from 
the procedure, subserous hemorrhages 
being observed in some of the cases. 

Proper preoperative preparation such 
as the replacement of electrolytes, ad- 
ministration of heat to the abdomen, 
liberal doses of morphine and the em- 
ployment of an indwelling gastric 
catheter attached to a suction appa- 
ratus will in most cases relieve the dis- 
tention. Even if these procedures do 
not relieve the distention the untoward 
effects following stripping are so severe 


that patients get along just as well 
without as with it. 

Francis D. Murphy, Milwaukee. 
Harkins, H. N. 

Mesenteric Vascular Occlusion of 
Arterial and of Venous Origin. 
Arch, of Path., 22 : 5 , CS 7 , Nov., 
1036 . 

The author reviews the literature on 
abdominal vascular occlusion under 
four headings and analyzes' nine cases 
mainly from the standpoint of ‘'second- 
ary shock” as the actual or contributing 
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cause of death. "Secondary shock” is 
defined as the syndrome due to the loss 
of large amounts of plasma-like fluid o r 
blood from the circulating blood stream. 
Clinically the occlusions were divided 
into four types: (1) thrombosis of the 
portal vein, due either to pylethrom- 
bophlebitis or to ordinary thrombosis; 
(2) occlusion of the mesenteric vein, 
usually due to thrombosis and often 
associated with thrombosis of the portal 
vein; (3) occlusion of the mesenteric 
artery, often embolic in origin, and (4) 
intestinal strangulation, in which often 
both veins and arteries are occluded. 

Of the nine cases reported eight 
patients died and came to autopsy and 
one patient, a boy aged sixteen, lived 
after a resection of four feet of small 
intestine. Three cases were of the 
venous type and six were of -arterial 
origin. Two of the latter cases pre- 
sented no infarction of the intestine, 
explained on the assumption that a 
large collateral circulation existed in 
each. In the remaining six cases ex- 
tensive hemorrhagic extravasation into 
the bowel occurred and much free fluid 
was found in the peritoneal cavity; so 
great a loss of circulating blood plasma 
that the author considered it an im- 
portant, at least contributing, cause of 
death. Arterial occlusion was more fre- 
quent than venous. Most of the patients 
were in the upper middle age group 
and most of them had a pre-existing 
cardiovascular disease. In all an exag- 
gerated symptom of pain, out of pro- 
portion to objective signs in the ab- 
domen, was noted. 

N. W. Jones, Portland. 


Loeffler, L. 

Genesis of Intestinal Infarction 
Following Embolization of the Su- 
perior Mesenteric Artery. Arch, 
of Path., 22:6, 755, Dec., 1936. 

The author ligated the superior 
mesenteric artery and the portal vein 
in rats and studied their immediate 
effects under the microscope with low 
magnification in order to throw light, if 
possible, on the presence of hemorrhagic 
infarction of the small intestine after 
embolic occlusion of the superior mesen- 
teric artery in man. The latter occurs, 
as evidenced by autopsy findings, 
whereas one would expect that occlu- 
sion of the artery would result in 
anemic necrosis of the gut. 

The author found that if the animal 
lived a few hours after experimental 
ligation of the superior mesenteric 
artery simple anemic necrosis resulted. 
The gut became softened, contracted 
and empty, some imbibition took place, 
and small hemorrhages with congested 
capillaries were seen, but hemorrhagic 
infarction was not present. After liga- 
tion of the porta! vein the intestine was 
dark red, suffused with numerous 
hemorrhages, was dilated and filled 
with bloody mucoid material. The ex- 
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but a failing: circulation which predis- 
poses to stasis and hemorrhage. The 
cause of the hemorrhagic infarction is 
not to be sought in the region of the 
infarct but in the congested and altered 
state of the circulatory channels. It 
seems fundamental that there is a dif- 
ference between the experimental re- 
sults and the findings observed clini- 
cally; that this difference is due to 
markedly increased venous pressure 
and that this condition of passive con- 
gestion actually exists in the intestinal 
circulation at the time embolism occurs. 

, N. W. Jones, Portland. 


A STOMACH CAMERA 

• 



periments supported his belief that col- 
lateral circulation was not responsible 
for the presence or absence of changes 
in the tissues unless such channels are 
present in “excessive”, numbers. Micro- 
scopically, it was found in vivo that 
the cause of hemorrhagic infarction is 
neither venous reflux or arterial reflux 
nor collateral circulation. In man 
anemic necrosis of the bowel does not 
occur after embolism, but an infarc- 
tion analagous to' a pulmonary infarct 
occurs because circulation with which 
one deals in embolism is not a normal 
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terior of the stomach are obtained by 
means of this ingenious instrument. A 
valuable aid in the diagnosis of gastric 
lesions. 


May we tend you literature and gastrophotographs? 

GASTRO-PHOTOR COMPANY 

511 FIFTH AVE., NEW YORK, N. Y. 


Rosenkranz, K. and Howard, l. d. 
Tubular Tuberculosis of the Liver. 
Arch, of Path., ■ 22:6, 7J,S Dee' 
1PS6. - " 

The authors present three typical 
cases of tuberculosis of the intrah’epatic 
bile ducts, so-called tubular tuberculosis 
of the liver. Two occurred in young 
male Filipinos and one in a young 
white woman. All three suffered from 
generalized tuberculosis. The authors 
conclude that two factors are necessary 
for the origin and extension of tuber- 
culous cholangeitis. The first is an early 
lymphatic and hematogenous general- 
ized spread of the primary infection 
before resistance has been established. 
The second is an intestinal site for the 
primary infection and extensive casea- 
tion of the mesenteric glands. Caseous 
tubercles then develop in the periportal 
. tissue and rupture into the bile ducts. 
'The bile ducts themselves are not pri- 
marily infected. This type of tuber- 
culosis is usually found in young chil- 
dren and in races that do not have high 
resistance against infection. 

N. W. Jones, Portland. 


Brues, A. M., Drury, D. R. and Brues, 
M. C. 

A Quantitative Study of Ceil 
Growth in Regenerating Liver. 
Arcli. of Path., 22:5, CSS, Nov., 
19SC. 

The author studied the rate of 
growth of liver tissue both as regards 
mass and the increase in cell number 
during the process of regeneration fol- 
lowing partial hepatectomy in the 
albino rat. It had been shown previ- 
ously by Adolph in case of cultures of 
paramecium that these two elements of 
growth varied independently of each 
other with variation of temperature. 

Forty animals on a bread and milk 
diet were studied at different periods of 
time upder as nearly controlled condi- 
tions as possible. Six animals were kept 
on a high carbohydrate diet for a week 
before oneration, eleven on a high pro- 
tein diet, thirteen on a high fat diet, 
and four were starved for four days 
previous to operation, at which time 
about 70 per cent of the liver was re- 
moved. The result of the study showed 
that the mass of the residual liver frag- 
ment increased over 50 per cent in the 
first twentv-four hours after operation 
and over 100 per cent in the first forty- 
eight hours. A secondary increase oc- 
curred after six days incident to the 
regaining of weight lost postopera- 
tively. The number of cells in the frag- 
ment, however, showed no significant 
increase in the first twenty-four hours, 
but later they increased in number 
about as the mass increased, except 
that there was no secondary increase 
after several days. In starved animals 
mass increased less than in fed animals, 
but the cell number increase was about 
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INTESTINAL 
FUNCTION 


'rT r :'\' 


Stctmyl contains the protein, starch and fat splitting pancreatic 
enzymes in a highly concentrated, stable and standardized 
form. Another constituent is hemiceliulase, an enzyme which 
disintegrates cellulose of vegetables and fruits, and hence aids 
in their digestion. 

Stamyl is particularly useful in defective intestinal digestion 
as manifested by flatulence, discomfort after meals, anorexia, 
diarrhea or constipation. 


DOSE: 1 tablet, three times daily, immediately after meals. 
In severe and obstinate cases the dose may be increased. 
The patient should be advised not to chew the tablets. 

HOW SUPPLIED: Botlles of 25 enteric coated tablets. 

Sample and literature on request 



COMBINED PANCREATIC ENZYMES 

(ACTIVE and STABILIZED) 

WINTHROP CHEMICAL COMPANY, INC. 

Pharmaceuticals of merit for the physician 

NEW YORK, N. Y. WINDSOR, ONT. 

Factories: Rensselaer, N. Y. — Windsor, Ont. 

645 14 
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TRICRLSRTE 



the BUFFERED 


NEUTRAL ANTACID 

Tri-Calsate is a powerful neutralizer 
of gastric HC1 . . . .vet does not cause 
a rebound in acidity or alkalize the 
stomach contents. The buffering 
effect of its end salts protects 
against a harmful alkalosis. 

As no carbon dioxide is evolved 
during the reaction in the stomach, 
the distress from gastric distention 
and belching is eliminated. 

Tri-Calsate is non-toxic and non- 
irritating. The probability of gastro- 
intestinal irritation is remote . . . 
the kidneys are unharmed. Patients 
like it because it is palatable and 
easy to take. 

Available on prescription at your phar- 
macy or direct in U oz. and 18 oz. bottles 

Avoid The Vicious Circle of 
Alkali Neutralization 



f TVrifc for trial package 71 
and complete literature. J] 

F. H. PAXTON & SONS, 

INCORPORATED 

Manufacturing Pharmaceutical Chemiatr 

469 E. Ohio Si. Chicago, HI. 


the same. High carbohydrate and high 
protein diets showed less increase in 
liver mass than a normal diet, but the 
cell increase was not much affected. A 
high fat diet cut down the cell increase' 
markedly, much more than did starva- 
tion. The normal nitrogen content of 
the fasting rat livers in the series was 
3.5 per cent. The tissue added the first 
day contained 1.4 per cent. From then 
on the restored liver rapidly approached 
normal liver in nitrogen content. 

In general it was found that the rate 
of restoration of liver tissue was mark- 
edly affected by diet, but tbe increase 
of cells in number was less dependent 
both on diet and on growth in mass of 
the tissue. 

N. W. Jones, Portland. 


Foucar, F. H. 

Syphilis of the Gastro-Intcstinal 
Tract. Report of a Case of Gumma 
of Transverse Colon with Review 
of the Literature. Amcr. Jour. 
Path., XIII :1, 65, Jan., 1937. 

A case of syphilis of the transverse 
colon in a male, aged 32 years, is re- 
ported, in which treponema pallida 
were demonstrated in the tissues. 
During life the patient had given re- 
peated negative TVassermann blood re- 
actions, but -f to +++ Kahn tests. 
Insufficient antisyphilitic treatment had 
been administered. In March, 1934, his 
appendix was removed because of pain 
in the right lower abdomen. In October, 
1936, he presented a movable tumor 
mass in the right abdomen and suf- 
fered colicky attacks of watery diar- 
rhea without me lena and dull abdominal 
pain with loss of weight and strength. 
A roentgen ray diagnosis of annular 
carcinoma of the transverse colon near 
the hepatic flexure was made. 

Twelve cases of acquired syphilis of 
the intestine, including the author’s are 
reviewed. Their ages averaged 44 years. 
Eight were males and 4 females. The 
TVassermann reaction was negative in 
one-half of the cases. The lesions were 
single in 8 and multiple in 4. The 
jejunum was involved G times, the ileum 
2 and the large intestine 4 times. None 
of the cases were correctly diagnosed. 
Nine were diagnosed preoperatively as 
carcinoma, one as cholecystitis and one 
as intussusception. One patient died of 
generalized peritonitis following per- 
foration of a syphilitic jejunal ulcer. 
Suggestive roentgen ray evidence of in- 
testinal syphilis is that obstruction is 
usually in the small bowel and there 
may be multiple lesions present. T\ hen 
in the colon the lesion is more fre- 
quently away from the flexures, where- 
as carcinoma is apt to involve them. 

N. W. Jones, Portland. 


Foot, N. C. 

The Identification of Tumor Cells 
in Sediments of Serous Effusions. 


Am. Jour. Path., XIII :l, j Ja 
1037. 

The diagnostic value of reported cells 
in a given fluid for examination the 
author summarizes in the following 
manner : 

1. The presence of fragments of 
tumor with the cells arranged in acini 
or papillae about a stroma that is defi- 
nitely fibro vascular is positive evidence 
of primary or metastatic malignant 
tumor of the serous membrane in ques- 
tion. 

2. A nucleolar-nuclear ratio (n/N 
ratio) above 0.25 is of undoubted value; 
one of 0.30 or more practically patho- 
gnomonic of the presence of tumor. 

3. Mesothelial covering cells are 
most easily confused with tumor cells 
on account of their large size and 
prominent nucleus, but they are uni- 
form and regular in size. Tumor cells 
show a wide variation in measurements 
and have a high n/N ratio. 

4. Multinucleation and cell clumping 
is of no diagnostic value. Mitoses occur 
in cells in both sediments, but monster 
or abnormal mitoses are found only in 
tumor cells. 

5. The presence of erythrocytes and 
fibrin is of little diagnostic significance. 

N. W. Jones, Portland. 


RESTORE 


The Alkali Reserve 

CAKNAM 


Supplies the four bases, calcium, potas- 
sium, sodium and magnesium in true 
physiol ogical proportions. Rich in 
citrates — entirely free from tartrates 
and sodium chloride. Granular. effer- 
vescent. Available on prescription in 
3M* oz. bottles. 



. PAXTON & SONS, INC. 

Ohio St. Chicago, I" 



in the following effervescent tablets: 


ASPIR-VESS — Combines the valuable analgesic, antipyretic 

properties of aspirin with a systemic alkalizing effect (as sodium citrate) equiv- 
alent to 31 grs. of sodium bicarbonate and 21 grs. of citric acid. 

SHOMO'VESS — The well known triad — bromides of sodium, potas- 
sium and ammonium in a palatable, alkaline, effervescent tablet. No salty taste. 

CINSA-VESS — A combination of cinchophen, sodium salicylate, 
colchicine. The final solution is definitely alkaline, which combats the associated 
acidotic condition usually encountered, and likewise increases tolerance. 


COMPLETE LITERATURE AND CLINICAL SAMPLES ON REQUEST 


EFFERVESCENT PRODUCTS, Inc. 

ELKHART, INDIANA 



272 


American Journal of Digestive Diseases and Nutrition 



PAIN 

is your patient's first 
concern in peptic ulcer 

Pain, usually the patient's only 
indication of peptic ulcer, is 
quickly and effectively held in 
abeyance with Creamalin, the 
distinctive colloidal cream of 
aluminum hydroxide. Through 
its profound acid-fixing qual- 
ities (12 vol. HC1 in 30 min.), 
Creamalin produces constant 
anacidity of the gastric con- 
tents. Hyperperistalsis and 
pylorospasm are overcome, as 
well as acid irritation and 
digestion of the ulcer bed. 

* ic 

Healing is remarkably rapid 
with Creamalin. Roentgenol- 
ogic disappearance of the 
ulcer crater is demonstrable in 
7 to 12 days with continuous 
drip administration through 
the Creamalin Automatic Drip 
Control, and in 3 to 6 weeks 
when Creamalin is given orally. 

★ ★ 

Creamalin, since it is not 
absorbed systemically, pro- 
duces no change in plasma 
CO; or pH, hence cannot pro- 
duce alkalosis. It may therefore 
be given in effective dosage. 

Comprehensive literature on 
Creamalin and the Creamalin 
Automatic Drip Control, 
together with sample, sent to 
physicians on request. 

CLEVELAND CHEMICAL ASSOCIATES 

36IB Euclid Ave., Cleveland, Ohio 



THE SUCCESSFUL 
ULCER TREATMENT 


VIENNA TO HAVE INTERNA- 
TIONAL CONGRESS OF SHORT 

WAVE SPECIALISTS. DOCTORS 

D’ARSONVAL AND ZENNECK, 

AND SENATOR MARCONI ON 

COMMITTEE OF JULY CON- 
GRESS. 

From July 12th to 17th the scientific 
workers in one of the most rapidly ad- 
vancing; fields of physics, chemistry, 
biology and medicine will convene in 
congress in Vienna under the patron- 
age of official Austria as represented 
by a committee including the Federal 
President, the Austrian Chancellor, the 
Rector of the celebrated University of 
Vienna, the Rector of the Vienna Tech- 
nical College and the Mayor of the City 
of Vienna. The Congress sessions will 
be comprised of lectures by world 
famous scientists followed by brief 
readings given by members and general 
discussions. The papers read by mem- 
bers must not take more than fifteen 
minutes reading time. Those wishing 
to read papers are requested to file a 
special application. The languages ad- 
mitted are English, German, French 
and Italian. The major papers read, 
as well as those presented by members 
will be printed in full and copies distri- 
buted to those attending the Congress 
provided applications are received in 
time. In conjunction with the Congress 
an exhibit showing the latest advances 
in the short wave field, both in the ab- 
stract field and the field of applied 
practice will remain open throughout 
the congress. 

The subjects to be dealt with include: 
Physics, Biology, Chemistry and Medi- 
cine. In the field of Physics the sub- 
jects to be covered are: the properties 
of short waves and ultra short waves; 
generation, conduction, radiation and 
propagation; reflection refraction, ab- 
sorption; measurement of SW and 
USW. Exploration of Heaviside-Apple- 
ton layers of the atmosphere. Chemis- 
try and Physical Chemistry will be 
thoroughly explored in its relation to 
short wave work and the practical 
aspects of short wave application in the 
physical field will be treated exten- 
sively. 

In Biology' the action of short waves 
of various types on plants, animals, 
organisms, enzymes and ferments; heat 
effect and size particles; percutaneous 
SW diathermy-; destruction of noxious 
insects; experiments will be included. 

In the medical field, the connection of 
which with short wave therapy- has 
aroused wide world interest, the follow- 
ing topics will receive attention: indica- 
tions and counter indications for the 
theropcuticnl application of SW and 
USW. USW therapy, its application in 
cases of acute inflammations of bac- 
terial genesis in internal medicine, sur- 
gery, gynecology, dermatology, opthalm- 
ology, otiatry and neurology; SW 
therapy in connection with acute infec- 
tious diseases, especially with polomy- 


elitis acuta; sensibilization by SW of 
malign neoplasms refractory to X-rays- 
SW diathermy, its application in cases 
of chronic rheumatic diseases of joints 
and muscles; the technical side of ap. 
pnratus. , 

AH lectures and discussions will take 
place in the morning, leaving the after- 
noons free for demonstrations, experi- 
mental work or sight seeing tours. 
Membership fee of the congrctss is 
thirty Austrian Schillings which fee in- 
cludes the cost of all printed reports. 
The fee is payable in the local currency 
to the official Austrian representatives 
abroad. A crowded calendar of social 
events including official receptions and 
merry excursions has been planned to 
supplement the serious work of the 
members of the congress. 

Programs and application blanks will 
be furnished upon request by writing 
to Austrian State Tourist Department, 
C30 Fifth Ave., New York City. 

The two following abstracts throw light on 
the vitamin value of canned foods:* 

Serrfxl, W. H., Wheeler, G. A. and 

Hunt, D. J. 

The Blacktongue-Prcvcnlivc Value 
of Seven Foodstuffs. U. S. Public 
Health Reports, SO, 1SS3, 10" 5. 

These investigators consider canine 
blacktongue and human pellagra to be 
analogous conditions, hence the determ- 
ination of the blacktongue-prcventive 
value of a food is considered a measure 
of its pellagra-preventive value. 

Forty per cent of the total calories 
in an otherwise blacktongue producing 
diet were supplied by a commercial 
bvand of canned chicken. Four dogs 
were kept for a year on this diet with- 
out the appearance of any symptoms of 
blacktongue, indicating that commer- 
cially canned chicken is a valuable 
source of the pellagra-preventive 
factor-. 


Goldberger, Joseph, Wheeler, G. A- 
and Rogers, L. M. 

A Stiuh/ of the Blacktonguc-Prc- 
r entire Value of Lard, Salt Pari;, 
Dried Green Peas, and Canned 
Haddock. V. S. Public Health Re- 
ports, 45, 1207, 10 SO. 

Blacktongue in dogs and pellagra in 
the human are analogous conditions, in 
the opinion of the authors ; and the suc- 
cess or failure of a diet in preventing 
blacktongue is a satisfactory- basis for 
the evaluation of its pellagra-preven- 
tive values. . 

Canned haddock, a moderately priced 
canned food, fed as a relatively large 
proportion of the diet, prevented the 
appearance of blacktongue in 
Canned haddock might well be included 
in the diet for the control or prevention 
of pellagra in rural areas of the South. 


Tli-o nhstracts irere TurniOicd tir the It™’'’ 1 
Department of the American Can Companr. 




INFANT FEEDING PRACTICE 



Improved economic conditions are 
returning babies to private practice. 
Encourage it. 

The doctor knows bis practice, the 
mother her economies. When the in- 
fant feeding materials prescribed are 
within the reach of every budget, 
mothers will appreciate the physician 
and babies will thrive. 

Karo is a most economical milk- 
modifier. It consists of dextrins, malt- 
ose and dextrose (with a small per- 
centage of sucrose added for flavor) 
and is suitable for every formula. 

A tablespoon of Karo gives twice 
the number of calories ( 60 ) in com- 


should be in 
the private 
doctor’s 
office 

parison with a tablespoon of any 
p owdered maltose - dextrins - dextrose, 
including Karo powdered. Karo is 
well tolerated, highly digestible, not 
readily fermentable and effectively 
utilized by infants. 

For further information , write 
CORN PRODUCTS SALES COMPANY 

Dept. DN-G, 17 Battery Place, New York, N. Y. 



★ Infant feeding practice is primarily the concern of the physician, therefore, 
Karo for infant feeding is advertised to the Medical Profession exclusively. 
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ALL-BRAN 

. . . a good source of the 
important vitamin B 



N utritional authorities recognize the 
importance of vitamin B in helping to 
maintain muscular tone in the intestines. 

Kellogg's All-Bran contributes a fair share 
of the vitamin B needed daily. This cereal also 
supplies iron for the blood and corrective “hulk. 
Within the body, All-Bran absorbs tivice its 
weight in water, and cleanses the system. 

This natural laxative food may be served as 
a cereal with milk or cream, or cooked into 
recipes. Sold by all grocers. Made by Kellogg 
in Battle Creek. 


“ W A ca1 ' attention to the direct-mail campaign of 
The Wander Company. This consists of a scries of 
mailings of four-page pamphlets describing the re- 
suits of research on Ovaltine. The first of this scries 
deals with the effect of Ovaltine on the digestion of 
starches and the influence which this property exerts 
on gastric emptying time. The tone of the bulletin is 
dignified and conservative both in typography and 
copy. This type of promotion should be well received 
by the profession. 


Fifth International Congress of Radiology 
to convene in Washington, D. C. 

One of the most outstanding scientific events ever held 
in the United States has been set for Chicago this Sep- 
tember, when the Fifth International Congress of Radi- 
ology’ convenes. It will be the first time that the world 
leaders in the medical and scientific development field of 
X-ray and radium have met in America, according to Dr. 
Arthur C. Christie, Washington, D. C., president of the 
Congress. The dates are September 13 to 17, inclusive, 
and the meeting place is the Palmer House. 

At least 500 distinguished delegates and guests from a 
score of European countries as well as physicians from 
Mexico, Canada and Central and South America are ex- 
pected to attend, with more than 2,000 other delegates and 
visitors from all parts of the United States. 

The annual medical conventions of the leading radiolog- 
ical bodies of this country will be merged with the inter- 
national congress. These include the American Roentgen 
society’, the American College of Radiology, the Radiolog- 
ical Society of North America and the American Radium 
society. 

The first International Congress of Radiology convened 
in London in 1925. Meetings are held every three years. 
The physicians and physicists met in Stockholm in 1928, 
in Paris in 1931 (where they paid tribute to the then living 
Madame Curie, co-discoverer of radium) and in Zurich in 
1934. 


COOK COUNTY 
GRADUATE SCHOOL 
OF MEDICINE 

In affiliation with COOK COUNTY HOSPITAL 

Announces 

Twenty Hour Course in 
Gastroscopy 

By Professor Rudolf Schindler 

The course will consist of practical work 
in the use of the flexible gastroscope designed 
by Dr. Schindler, formerly of Munich, Ger- 
many. Gastroscopic examinations will be made 
daily’, and during the second week gastro- 
scopies will be carried out by’ each student 
The clinical, x-ray and gastroscopic findings 
will be compared. 

The course will occupy two hours daily from 
Monday to Friday for two weeks. Courses are 
offered on July 5-17 and August 2-14. Mini- 
mum attendance 2 — Maximum attendance 4. 

From Julv 19th to July 31st, Dr. Aaron 
Arkin and Dr. Rudolf Schindler will offer a 
forty hour course in Gastro-Enterology and 
Gastroscopy. 

For further information address the Regis- 
trar, 427 South Honore St., Chicago, Illinois. 



HEMATINIC PLASTULES 

IMPROVED IRON MEDICATION 

Large doses of iron are no longer necessary for the successful 
treatment of hypochromic anemia. Independent investigations 
have proved that Hematinic Plastules yield rapid clinical 
response, equivalent to the results obtained from massive doses 
of other forms of iron • The average patient requires only three 
Hematinic Plastules Plain daily which obviates the unpleasant 
effects usually associated with massive iron feedings • We 
will be pleased to send samples and literature on request. 


THE BOVININE COMPANY • 8134 McCORMICK BLVD. • CHICAGO, ILLINOIS 
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KONSYL 


The Mudlagenous-Forming Part 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVANTAGES 

1 Safe 

2 Effective 

3 'Non-Habit Forming 

4 Easily Taken 

5 Priced, for People of Limited 
Means Who Have To "Take 
Something ” Every Day. 

A Teaspoonful Makes A Tumblerful Of "Jelly” 

Burton, Parsons & Co. 

( Established 1883) 

Washington, D. C. 


BILE SALTS 

Fairchild 

The sodium glycocholate and tauro- 
cholate, the salts of conjugated colic 
acids in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, 'A oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 


Leaders in other branches of medicine will participate 
.. in the Congress too as Dr. Christie points out that' “The 
; Unity of Medicine" will be the theme of the entire Con- 
' gress. 

'These international congresses seek to maintain a con- 
tinuity of program over the years, and in consequence such 
vital subjects to the radiologist (and to the general public) 
as diagnosis and treatment of cancer and many other dis- 
eases and teaching and training in radiology will be on 
the agenda of this congress as well as at former meetings. 

“Radiology is an important branch of medicine, and is 
indeed part of the entire tree, and not merely a specialty 
as it was once regarded,’’ added Dr. Christie. 

More than 250 scientific papers will be read at the five- 
day meeting. These will be delivered in each lecturer’s 
own language and will be automatically flashed on screens 
•in English, German and French as the papers are read. 

What will probably be the greatest scientific and techni- 
cal exhibit in the history of a radiological congress will be 
assembled by physicians, physicists and manufacturers of 
such equipment in conjunction with the congress. 

The general secretary of the congress, Dr. Benjamin H. 
Orndoff, is in charge of headquarters at 2501 North Clark 
street, Chicago, 111. Honorary vice-presidents are Dr. 
George E. Pfahler of Philadelphia, Dr. James Ewing of 
New York and Dr. William D. Coolidge of Schenectady, 
N. Y. On the International Executive Committee arc Dr. 
Arthur C. Christie of Washington, D. C., chairman; Dr. 
C. Thurstan Holland of Liverpool, Dr. Gosta Forssell of 
Stockholm, Dr. Antoine Beclere of Paris, Dr. Hans R. 
Schinz of Zurich, Dr. Karl Frik of Berlin; Dr. Mario 
Ponzio of Turin, Italy; Dr. Tamotsu Watanabe of Osaka, 
Japan; Dr. Heliodoro Tclloz-Plasencia of Santander, 
Spain, and Dr. Gottwald Schwarz of Vienna. 

From; Secretary’s Office, International Congress, 2551 
N. Clark Street, Chicago, 111., U. S. A. 


“CONNOTATIONS” 

Dp 

H. J. SIMMS, M.D. 

Denver, Colorado 

The occurrence of more than one gall bladder in the 
human body was nrobably first described in medical litera- 
ture by Plasius, in 1G74. Pliny makes mention that on 
the day of Emperor Augustus’ naval victory- at Actium 
(31 B. C.), a double gall bladder was found in the sacri- 
ficial victim. 

Galen (131-201 A. D.) believed the function of the pan- 
creas was to act as a cushion for the stomach. Malpighi 
(1G28-1691) described tile structure of this organ. The 
histology- was not described until 18G9, and then by Lan- 
gerhans. Its main duct was recognized by Wirsung m 
1G42. 

The relation of the pancreatic juice to digestion was 
first noted by- Bernard, in 185G. Corvisart, in 1857, and 
Kubne, in 18G7, observed the effect of the pancreatic juice 
on carbohydrates, fats, and proteins. 

A cervical rib was first described by- Humauld, in 1712, 
and Coote, in 18G1, resected such a rib. 

Kuster, in 1883, first recommended the ideal operation 
of cystotomy. McRiditv in America one year later advo- 
cated the same procedure. 



A preliminary study conducted in the Department of Pediatrics of a prominent Eastern 
University was made with three groups of infants (fifty babies in each). The study 
was intended to duplicate the usual type case as seen by the practicing physician 
such as vomiting, constipation, and other disorders relating to the digestive system. 

To determine any differences between cow’s milk, lactic acid milk, and gelatinized 
milk* was the purpose. The results as reported (Archives of Pediatrics January- 
February 1937) are: 

1. Infants fed gelatinized milk appeared to be less susceptible to infections, espe- 
cially upper respiratory infections, than those fed acidified or cow’s milk. 

2. The occurrence of diarrhea was less frequent in the gelatinized milk group and 
acidified milk group than in the plain milk group. 

3. The group of infants fed gelatinized milk had a better rate of gain than those 
groups fed acidified milk or plain cow's milk. 

4. Vomiting and "appetite poor" symptoms among the infants were obviated or 

> showed improvements when fed gelatinized milk in contrast to the feeding 

results of the other groups which showed little change. 

5. The infants in the gelatinized milk group had more favorable results than the 
acidified milk group or cow's milk group in relation to constipation. 


* | One or two per cent of Knox Gelatine was added to the 
formula water which had been boiled and cooled. The 
gelatine was softened ten minutes before being added to 
[_ the milk of the formula. 



KNOX SPARKLING GELATINE 

KNOX GELATINE LABORATORIES 
475 Knox Avenue, Johnstown, New York 

Kindly send me a copy of above-mentioned report. Include a sample of 
Knox Gelatine for me to try. 

Name 

Street 

City State 
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TESTAGAR 


Effective In 

Functional Chronic Constipation 



Bulky 

Lubricating 

Non-Irritating 


TESTAGAR is a compound of the husks of Plan- 
tago Loeflingii Linn combined with the finest 
quality Agar-Agar. Especially valuable in treat- 
ing atonic constipation as it produces a soft, 
formed, jelly-like fecal mass — smooth and non- 
irritating. 


Samples will be sent for clinical test on request. 


The TESTAGAR LABORATORIES, Ioc. 

424 W. Elizabeth St. Detroit, Michigan 


Authoritiei ogre* that chole- 
reties, whether bile salts or 
bile acids, are not chofa- 
gogues (they do not stimulate 
gall bladder evacuation).* The 
effective and proven chola « 
gogoes are fots and fatty 
acids.** 


CHOLAGOGUE 



containing both o tatty acid (oleic acid) and bile salts, 
is a true cholagogue and choleretic. 

Furthermore ... it was definitely proven that the addition 
of oleic acid to bile salts (Exicol) increases bile secre- 
tion from the liver 100 to 200%.'“ 



CHOLERETIC 


EXICOL fulfills the nec- 
essary requirements'for 
the adequate manage- 
ment of diseases of the 
biliary tract. 


Dose: 2 capsules t. 
Prescribed in bo 
and 100. 

n. J. Roer'gen. I9J41. 1923. An. 
wS”kaB6<7,192S.*rt.i.S»ro.7|455.im 

'Am t-t. M.d- 44,165. 1733. J. lob. 1 Cl.n. Mod 



ROOKLYN SCIENTIFIC PRODUCTS CO., INC. 

70 fifth Avenue, New York, N. Y. 


Sampson, in 1725, recognized the distinct!™, v , 
obstructive and hemolytic jaundice. bctwci! « 

Cholesterol gall stones are peculiar to mnr 
biliary concretions known as ambergris occur in 
These calculi are composed chiefly of cholesterol and aw 
said to weigh as much as one hundred pounds 

Eller in 1764, believed ganglia or synovial cysts r c 
suited from rupture of the tendon sheath and extrava, 
tion of the synovial fluid into the tissues. Further oninil 
was suppressed until Gasselin, in 1852, suggested they 
developed from crypts in the synovial membrane. 

Casper, in 1850, first mentioned the possibility of death 
from the delayed action of chloroform. 


Isothnagel, in 1866, produced evidence that chloroform 
might produce fatty changes in the liver, heart and kid 
neys. Rosenbaum, in 1882, showed the liver to be poor in 
glycogen following administration of chloroform. 

Fidel Pages, a young Spanish surgeon, perfected the 
technique of epidural anesthesia. He died from pneumonia 
a fw days before his article appeared in literature. Dogli- 
otti, in 1931, described the same technique before the 
Italian Surgical Congress though unaware of Pages previ- 
ous report. 

Congenital idiopathic cysts of the common bile duct was 
recognized by Vater, in 1723. 


The first authentic case of gall bladder disease in a 
child was published by Gibson in 1722. 

Von Neusser, in 1908, commented on the necessity of 
differentiation between pain of cardiac origin from the 
syndrome of pulmonary embolization. Hamburger and 
Saphir and more recently Averbuch have confirmed at 
autopsy that death presumably from coronary thrombosis 
is often due to pulmonary emboli. 

Trendelenburg early observed the posture which he de- 
scribed was not free from circulatory embarassment 
during operative procedures. He advised against this posi- 
tion in plethoric individuals. 

Cholesterol was first isolated by Conradi in 1775. It was 
analyzed by Chaureul in 1815. Flint, in 1862, believed the 
liver removed cholesterol from the blood and that hyper- 
cholesteremia depended upon pathologic changes in the 
liver. 

Laborde, in 1874, injected irritants into the gall bladder 
of animals to determine whether painful stimuli were 
transmitted through the splanchnics. 

Slipping ribs or recurring luxation of the lower costal 
cartilages with its associated symptoms was first described 
by Davis-Colley in 1922. 

The first case of intestinal obstruction was recorded hv 


Bartholin in 1654. 

The first record to induce intravenous anesthesia was 
attempted by Ore in 1872. He used a solution of Chloral 
hydrate. 

As far back as 1667 Hooke experimentally proved that 
the essential feature of respiration was the blood changes 


i the lungs. 

The deformity now known as Dupuytren’s contraction 
,-as described by Plater in 1610. Henry Clive, in 1808, 
icluded this abnormality among his surgical lectures, 
lupuytren’s classical description appeared in 1831. 

The first case of torsion of the omentum was presented 
y JIarchette in 1852. Twenty-nine years later Obcrs 
ave a detailed description of this condition. 

Modern literature attributes to recent investigators t 
ecognition of regeneration of the liver after partial rc- 
ection. Podwyssozki, in 1886, and Ponf.ck, in 1896, ob- 
erved regenerative changes in the liver o ra > ' ' 

ruinea pigs, and rabbits Both noted tot loss oils 
ubstances was repaired by proliferation of 



VITAMIN REQUIREMENTS OF MAN 

IV. VITAMIN B, 


• The multiple nature of vitamin B has been 
definitely established by intensive research 
within the past decade. Considerable quan- 
titative information is now available con- 
cerning the requirements of certain species 
of animals for the various factors contained 
in the vitamin B complex. At the present 
time, however, the anti-neurilic vitamin Bi 
is the only one of these factors for which the 
minimum requirement for man can be postu- 
lated. 

Beriberi-preventing diets of Chinese coolies 
and natives of Java have been estimated to 
contain 200 International units of vitamin 
Bi (1) . Practical use is made of knowledge 
such as this in the Philippines, where the 
Bureau of Science, in a successful effort to 
combat beriberi, dispenses tikitiki (vitamin 
Bj concentrate from rice polishings) con- 
taining approximately 200 International 
units of vitamin Bi per daily dose. 

It is generally agreed that the absolute re- 
quirement for this factor may be variable, 
depending upon such factors as size and 
caloric intake of the individual. However, 
equations have been derived which take into 
consideration some of these variables and 
are useful in estimating the adult vitamin Bi 
requirement (2). 

Application of these equations indicate that 
approximately 225 International units of 
vitamin Bi per day are required for the aver- 
age American adult. The average daily in- 
fant requirement has been estimated to be 


50 International units, increasing to 200 
units at the time of adolescence (1). The 
League of Nations Technical Commission 
recommends a daily intake of over 150 In- 
ternational units for pregnant and lactating 
women (3). 

While it may be possible to estimate the 
daily intake of vitamin Bi which will pre- 
vent clinical beriberi, it is not yet possible 
to state the minimum amount of the vitamin 
which, when imposed on an otherwise ade- 
quate diet, will promote optimum nutrition. 
There is increasing belief that some of the 
vague disorders, noted clinically, may be in 
reality manifestations of suboptimal vitamin 
Bi intake (4). 

Today, we have the new concept of nutrition 
which recommends the intelligent inclusion 
in the varied dietary regime of foods with 
known nutritive values — thereby insuring 
that the individual is not dwelling in “the 
twilight zone of nutrition”. Thus has arisen 
the concept of “protective foods”. 

Results of formal bio-assay have established 
many commercially canned foods as valu- 
able sources of vitamin Bi (5) . 
Incorporation in the diet of the wide variety 
of foods — made available throughout the 
year by commercial canning — will assist in 
the acquisition of an adequate supply of 
vitamin Bi, as well as other members of the 
B complex, essential to human nutrition and 
usually occurring in nature along with the 
antineuritic factor (6) . 


AMERICAN CAN COMPANY 


230 Park Avenue, New York City 


0) 1934-35. Am. Pub. Health Assn. 

Year Book. Page 70 
(2) The Vitamin B Requirements of 
Man. G. R. Cowgill Yale Uni- 
versity Press. New Haven 1935 


O) 1936. Nutr. Abst. and Rev. 5, 855 

(4) a. 1936. J. Am. Med Assn 106,261 

b. 1935- Ibid. 105, 1580 


($) a. 1932 Iod Eng Chem. 24, 457 
b 1932 J Nutrition 5, 307 

c. 1934 Ibid. 8, 449 

d. 1935 Ibid 11.383 

(6) 1934. US Pub. Health Rpts 49,754 


This is the ticenty •fifth in a series of monthly articles, which will summar- 
ize, for your convenience, the conclusions about canned foods which au- 
thorities in nutritional research have reached. Wc want to make this 
scries valuable to you , and so tve ask your help. Will you tell us on a 
post card addressed to the American Can Company , Nieto York, N. Y., 
what phases of canned foods knowledge arc of greatest interest to you? 
lour suggestions will determine the subject matter of future articles. 



The Seal of Acceptance denotes that the 
statements in this advertisement are 
acceptable to the Council on Foods 
of the American Medical Association. 
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For bland diet therapy, 

especially ULCER cases— PABLUM 

AR too often the bland diet prescribed for gastric ulcer, colitis, and similar sastro-intestiml 
fjf, a deficient diet. An analysis made by Troutt of ulcer diets used by ending hospitals Si? 
fn Se rfi I i° nS - 0 f *l he co ™ tr y showed them to be “well below the Sherman standard'of lS^Mera^ 
m iron and low in the water-soluble vitamins . 1 “Vitamin B would appear to be represented at aS 

r e f/’ W u tCS Tr0Utt ’ the P° ssible relation of vitamin B to gastro-intestinal funci 
tion and appetite should make one pause before accepting a low standard.” 


*ngm. Fe 

perlOO Gm. 


PABLUM 


30 mgm. 

— 20 


- K> 

Farina 


0-8 mgm. 


AUhauph Pablum has 
a low fiber content It 
Is 37 times richer than 
farina in iron and in 
calcium, 4 times richer 
i n phosphorus, and 
4*6 times richer in 
copper. 


Low in Fiber-High in Iron 

Pablum is the only food rich in a wide vari- 
ety of the accessory food factors that can 
be fed over long periods of time without 
danger of gastro-intestinal irritation. Its 
fiber content is only 0.9%. Yet Pablum con- 
tains 37 times more iron than farina and is 
an excellent source (+ + + ) of vitamins B 
and G, in which farina is deficient. Supply- 
ing 8% mgms. iron per ounce, Pablum is 8 
times richer than spinach in iron. 


Rich in Vitamin B 

The high vitamin B content of Pablum as- 
sumes new importance in light of recent 
laboratory studies showing that avitaminosis 
B predisposes to certain gastro-intestinal 
disorders. Apropos of this, Cowgill says, 
“Gastric ulcer is another disorder which 
can conceivably be related to vitamin B de- 
ficiency. Insofar as the treatment of this 
condition usually involves a marked restric- 
tion of diet the occurrence of at least a 
moderate shortage of this vitamin is by no 
means unlikely.”’ 


Requiring no further cocking, Pablum is esgecially valuable during the healing stage of ulcer when the patient Is bstlt st 
work but still requires frequent meals. Pablum can be prepared quickly and conveniently at the office o- shop simply by 
adding milk or cream and salt and sugar to taste. Pablum has the addBd advantego that It can bo prepared In maey 
varied ways — In muffins, mush, puddings. Junket, etc. Further, Pablum Is so thoroughly cooked that Its cereal. starch bis 
been shown to be more quickly digested than that of farina, oatmeal, cornmeal. or wholo wheat cocked four hours In a 
double boiler (studies In olfro by Ross and BurrlfP). In addition to the above advantages, Pablum Is the only base-fora- 
log cereal (except Mead's cereal which Is the uncooked form of Pablum). / 

Pablum (Mead’s Cereal thoroughly cooked ) consists of wheatmcal. oatmeal, cornmeal. wheat embyro, alfalfa, yeast, bts] 
bone, iron salt and sodium chloride . *-* Bibliography on request. 

MEAD JOHNSON & COMPANY - - Evansville, Indiana, U. S. A. 


Please enclose professional card when requesting samples of Mead Johnson products to cooperate In preventing their reaching unauthorized persos* 
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The Treatment of Amebic Colitis with Diiodohydroxylquinoline (Diodoquin)* 


r'n 

PANIEI. X. SILVERMAN, M.D., F.A.C.P.f 

NCW OltU'.ANS. LOUISIANA 


D URING the past tin months, from June, 122(1. to 
April. 10S7, a certain number of cases of amebic 
colitis have been chosen for treatment with a new drug, 
diiodohydrnxyhjulnoline. represented to the trade as 
Diodoquin. Up to the time of this investigation this 
preparation had not been used in a sullieient number 
of cases to establish the correct di>?ngv or to evaluate 
its general amehicida! value in amebic infection of the 
bowel. The daily dosage required to control the dis- 
ease without deleterious effects and the number of 
days necessary for such dosage had not definitely been 
determined. Similar drups to the one heinp reported 
ujK'n in this communication have been used with en- 
cournpinp results. Tiieir similarity to Diodoquin is 
based upon the iodine constituent of the oxyquinolines. 
some of which contain sulphur. Diodoquin differs from 
the others in the amount of iodine in the compound. 
The former contains not less than Gtt.fp; of iodine 
while the other preparations on the market contain 
a taut r>(V; less of this element. 

This additional proportion of iodine has pot given 
any deleterious reaction, in fact no appreciable toxic 
symptoms have manifested themselves. These observa- 
tions were hmupht out in view of the administration 
of twice the daily dosape recommend'd t>y the manu- 
facturer. The larper quantity was utilized in several 
instances because of tin; severity of the infection, the 
extensive pathoiopy observed in the lower colon, ac- 
companied tty intense focal and systemic reactions, in 
such persons the larper doses were tried in order to 
incre.v-e the concentration of the drop in the intestinal 
tract and thereby inhibit the action of th" amebae. 

As stated above, reports on the treatment of amebic 
colitis with this new preparation, diiodohvdroxylqui- 
noline. are very meapre. Only mention has been made 
by some observers of the employment of this drup for 
the condition in question. For example, Tcnny speaks 
of the encourapinp results obtained in a clinical way 
and that lie is exhibitinp it in suspicious cases of a 
chronic low [made ameboid infection. This writer be- 
lieves Diodoquin meets the requirements of an nmelit- 
cide free from toxicity and practical for routine use 
in the treatment of active cases. Tcnny does not pive 
any definite information on the number of cases he 
treated, the types of cases, the dosape of the drup-, nr 
on the very important criterion of permanent results, 
namely, repeated negative examinations of the stools 
for the amelia. 

In a recent article entitled "The Manapemcnt of 
Chronic ltelapsinp Amebiasis" Hummel (2) pives an 
analysis of his 12-'? such cases. In one patient only he 
treated the amebic infection with the new preparation. 
Tic emphasizes the increased amebieidal action of 
diiodohydroxylquinoline because this preparation has 


% Thr nsntrriM In tM* inv«-*tirni|ofi *«* fur/iJ«bH l.y O. T). &r.i; 
A- Cm. 

*rrr»fr**^r «>f T«ilnn*> Vvl\rr*Hy of LouMnr 

Kr-hooJ of MMfrfrtr. 

April ", 1M7. 


the additional action of an atom of iodine in the mole- 
cule. Trophozoites and cysts disappeared from the 
stool in five days. However, recurrences were frequent, 
and, Hummel reiterates the prospects of cure are re- 
mote with any of our present means of treatment 
once the case has Income chronic. 

Craig i 2), has treated 8 carriers (chronic amebic 
colitis) with disappearance of the parasites from the 
stooH. His subjects were free of symptoms when treat- 
ment was instituted. 

In the present report the author has the opportunity 
to discuss the analysis of 25 cases of amebic colitis 
treated with this drup. Amonp these twenty-five 
patients were nine acute fnlminntinp cases. Their 
histories were of sudden onset from a few days to two 
weeks before consultinp a physician. Since there wore 
no other cases of acute amebic dysentery similar to 
mine in the reports of other writers that had made use 
of Diodoquin. the author was afforded an initial oppor- 
tunity of observing the effects of this drup on acute 
amebic colitis, as evidenced bv the clianpes in the 
livinp pathoiopy presented in the rectum and sipmoid 
through the sigmoidoscope. The dosape of the prep- 
aration as herein established is much larger than 
previously recommended. The daily dosape employed 
in this series of patients hits proven non-toxic and of 
maximum therapeutic value. The quantity heretofore 
recommended has been from 7.5 to 15 grains every 21 
hours, hut the author has established a daily dosage 
of 22.5 to 20 grains without observing any toxic effects 
or untoward results. 

In the 3f> chronic cases, there were only two with 
diarrheal symptoms. The other 11 had varied com- 
plaints. particularly abdominal distress comprising 
upper and lower abdominal pain, indigestion, head- 
aches. malaise and weakness. In this connection we 
must no! overlook the always present possibility that 
amebic colitis exists in every case of undiagnosed ab- 
dominal condition. 

As nn example of acute fulminating dysentery 
caused hv Endamoeha histolytica and showing the 
satisfactory results of treatment with sufficient dosage 
of Diodoquin. the following case is described: 

M. H., white male, age 50, was admitted to the hospital 
on February 2, 1037, conmlnining of severe griping sensa- 
tion? in the abdomen, malaise and frequent bloody mucus 
stools of one week’s duration. On palpation of the rectum, 
a bard, irregular mass, suggesting possible carcinoma was 
detected. The proctoscopic examination showed this mass 
to he ulcerated and necrotic with numerous ulcers in the 
rectum and sigmoid. Trophozoites of Endamoeha histoly- 
tica wore found in large, numbers. On February fi, treat- 
ment was started with 10 grains of Diodoquin three times 
daily. February 10th, palpation of the rectum failed to 
reveal any evidence of the previous tumor formation. In- 
spection showed some granulation of the mucous mem- 
brane with puckering of a few ulcers. February 12th, 
ulcers were still visible and the stools contained cysts of 
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.the ameba. February 15th, after 9 days of treatment, 
■with a total dosage of 270 grains of Diodoquin, the patient 
Mas symptom free. Treatment was continued and on 
February 19th the rectum still showed one large ulcer 
■with granulation tissue in its area. February 2lst no 
amebae were found in the stool. February 25th, 19 days 
after instituting treatment, all evidence" of rectal and 
sigmoid pathology had disappeared and the drug was dis- 
continued. Up to the present writing, April 5th, the stools, 
obtained at weekly intervals, after saline purges, have not 
shown any amebae. 

An example of severe amebic dysentery in which treat- 
ment with Diodoquin was begun two weeks after the onset 
of intense diarrhea with muco-sanguinous stools, was Dr. 
R. Q., who showed extensive ulceration of the rectum and 
sigmoid with numerous trophozoites of the ameba on Jan- 
uary 2, 1937. He was given 7.5 grains of Diodoquin three 
times daily and on January 11 no ulcers were seen in the 
rectum or sigmoid on proctoscopy. Upon January 12th, 
cysts were found in the stool but on January 14th no 
trophozoites or cysts were recoverable. Treatment was 
discontinued on January 16th. Repeated examinations of 
the saline-purged stools fail to reveal any Endamoeba his- 
' tolytica at the present writing, April 5, 1937. 

The chronic cases of amebic colitis, 16 in number, 
were administered 9 tablets of Diodoquin per day, for 
an average of 16 days. Fifteen of these patients have 
been free of symptoms for periods ranging from one 
month to eight months. They have shown no recur- 
rence of amebae in the stools. One patient continues 
to have diarrhea of a watery nature because of an 


associated flagellosis although no amebae have r 
curved. - 

SUMMARY 

In a preliminary study of 25 cases of acute and 
chronic amebic colitis treated with a newer oxyquino- 
line compound of iodine containing approximately fib 
of iodine, beneficial results were obtained in a com- 
paratively short period of drug administration. ' The* 
results have been observed over varying lengths of 
time, from one to nine months. The benefits were 
measured by the effects, in acute cases, on the path- 
ology in the rectum and sigmoid as determined by re- 
peated sigmoidoscopie examination before, during and 
following treatment. Results were determined in both 
acute and chronic cases of amebic colitis by micro- 
scopic study of saline-purged stools at regular inter- 
vals of one week. Invariably the amebae disappeared 
from the stool following sixteen days of treatment. 
The writer finds that the dosage of diiodohydroxylqui- 
noline should be 22.5 grains to 30 grains per day. The 
drug is practically non'-toxic, with headache being one 
predominant symptom in the three patients that com- 
plained. 
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A Complement Fixation Test for Amebiasis with an Increased 

Antibody Content* 


By 

EMIL WEISS, M.D. 
and 

LLOYD ARNOLD, M.D. 

CHICAGO, ILLINOIS 


D URING the last few years it was observed that 
infections with ameba histolytica are of more 
frequent occurrence than was previously anticipated. 
The difficulties of diagnosing this infection at an early 
stage are manifold. A number of intestinal disorders 
resemble amebiasis very closely and frequently the 
final diagnosis rests entirely with the laboratory tests. 
The conditions for examination of fresh and stained 
fecal smears are not always satisfactory although the 
clinical findings indicate amebiasis. Similar experi- 
ences are encountered with amebic cultures. In addi- 
tion the number of reliable laboratory workers, capable 
of diagnosing amebae in fresh smears or preparing 
satisfactory cultures is relatively small. In the early 
stage of its development, the complement fixation test 
for amebiasis was considered only as a secondary test 
to confirm other laboratory tests or clinical findings 
(7, 8, 10, 11, 15). The lack of appreciation of the 
complement fixation test for diagnostic purposes was 
due to its relatively low percentage of positiveness in 
established amebic infections. The low percentage of 
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positiveness was caused mainly by the weak antigen 
and the relatively small amount of antibodies used in 
the test. Several attempts were made to improve the 
antigen (6, 9, 12, 17, 18, 21), but no one seems to have 
tried to utilize the antibodies in a more satisfactory 
manner. "Weiss and Arnold (21, 22), introduced 
several innovations in the ameba complement fixation 
test. They prepared a stronger antigen, and simplified 
the antigen titration. The improved antigen could he 
used in much smaller amounts, thus avoiding hemoly- 
sis caused by the presence of a relatively large amount 
of alcohol in the extract. They also showed that if 
large amounts of serum (1 c.c. instead of 0.1 c.c.) 
were used in the test, the additional antibodies " ere 
fixed, in fact the stability of the" procedure increases 
proportionately. In addition they used ns a positive 
control a rabbit serum prepared with ameba cultures 
or alcoholic extracts from amebae. The use of the 
rabbit immune serum instead of a positive seium 
offers the advantage, that it is surely positive an’ 
away s available as a control. These improvements rt. 
suited in a higher percentage of positiveness, without 
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increasing the number of nonspecific positive reac- 
tions. 

The Fl oat interest evoked by this test and the possi- 
bility of Increasing the sensitiveness of this procedure 
led to additional studies. As the outcome of these ox- 

Tadi.k 1 

Thr infui'ure <>/ natural ninborcjtfiir mi the romp!e- 
nirnt fixation test for mmhmsis 


perimenl.s an improved procedure was developed which 
is described below. 

KXPEIUMENTS 

1. The cciifeef m nntural amhorrptur of normal, -i/piii. 
litt'c on r! neict'ic *cm. 

The employment of larger amounts of re rum iri the 
complement fixation !•■■( nrer-Minti- a eliwer study of the 
natural ninb-ccplnr in various sera. It hits been known 
for a considerable length of time, that < very human serum 
contains a natural amboceptor for sheep cell" in some 
ipiantity and that the amount varies in every serum. Ily 
using la riser amounts of serum in the fixation test, the 
amount of nntural amlsoceptar increases correspondingly. 
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It appeared therefore, worth-while to investigate the 
amount of amboceptor in various sera and to determine to 
what extent this nntural amboceptor may interfere with 
the outcome of results in the complement fixation test. 

Forty-two normal, fifty-one syphilitic and seventy-two 
amebic sera were inactivated for one hour at 55-5G° C. 
and then complement fixation tests for amebiasis were per- 
formed, in one series without amboceptor and in the other 
series with five units of amboceptor. The results are Riven 
in Table 1, It is evident, that natural amboceptor has 
little influence on the outcome of the fixation if the immune 
serum-amboceptor and the blood cells in the hemolytic 
system are used in sufficient quantities. 

11. Comparotirr utilities of the complement flration test 
for niuchiosis with increasing amounts of scrum. 

One hundred and ciRhty-onc sera of various stages of 
amebiasis, tiirce hundred and ten syphilitic sera and four 
hundred and twenty-four sera of various other diseases 
were included in this study. Only sera of patients were 
studied in which the diagnosis had been well established 
bv other laboratory methods and clinical findings. The 
detailed results are Riven in Table II. The advantage of 
mine Inrcer amounts of serum is plainly noticeable in 
every Since of amebiasis. The increase of non-specific 
positive reactions is rather small and amounts to less than 
one per cent. 

THE TEST 

Apparatus am! plassicnre: Pipettes, tubes and other 
glassware are the same as is used in any other complement 
fixation test. Itotli incubator and water bath easily ad- 
justable to 37' 0., and varying not more titan between 3G°- 
38’ 0. are satisfactory. In the proposed procedure the 
reagents are used in a higher concentration than in most 
complement fixation tests. It is therefore essential that 
the tubes bo vigorously shaken to insure a uniform mixture 
of added reagents. For this reason the use of slinking 
machine preceding both Incubation* appears advisable. 

Antifien preparation: The liquid contents of a forty- 
eight to seventy-two hour culture of omhimobn histolytica 
grown on any of the satisfactory media (2, 3, •], 5, 13, 14, 
If 1 ) are poured in centrifuge tubes and centrifuged for 
fifteen minutes at high speed. The supernatant fluid is 
then removed and the sediment is transferred to wide glass 
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Complrment fixation If Ft fe,r am chin “is with increasin') amounts of serum. All acute, chronic and carrier eases 
had positive freer 
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dishes, covered with a small amount of acetone and allowed 
to dry at 37° C. The dry residue is scraped off with a 
sharp knife and the powder extracted with absolute alcohol 
in the ratio of 1:20 for two weeks at 55° C. in a water 
bath. The extract gradually assumes, a distinct yellow 


should be kept at room temperature in a tightly stoppered 
bottle in order to avoid evaporation of the alcohol. Rutter 
stoppers are preferred to ordinary corks. 

Titration of the antipen: Twenty TVnssermann tubes arc 
placed in two rows of a rack. Increasing amounts of (he 


Table III 

Antigen titration 


Inactivated Normal 

serum (*.£ hr. Saline 

Antigren at 55° C.) (.85^c) 


0.03 c.c. 1:10 Normal 0.1 c.c. I q.s. 2. 
0. 1 c.c. 44 44 


| Amebic 0.1 c.c. 


0. 2 c.c. 44 
0. 3 c.c. " 

0. 2 c.c. 1:5 
0.25 c.c. 44 
0. 3 c.c. 44 
0. 2 c.c. 1:2.5 
0.25 c.c. 44 
j 0. 3 c.c. 44 
0.03 c.c. 1 :10 
0. 1 c.c. 44 

0. 2 c.c. 44 

0. 3 c.c. 44 

0. 2 c.c. 1 :5 

0.25 c.c. 44 
0. 3 c.c. 44 

0. 2 c.c. 1 :2.5 
0.23 c.c. 44 
0. 3 c.c. 44 


color. The fluid is then removed by filtration through 
paper or by centrifuging from the sediment. The extract 
is then ready for antigen titration. If the subsequent 
titration shows a weak extract, this can be corrected by 

Table IV 

Preparations of amboceptor dilutions 



First 

6 Units 

50# washed 
sheep blood 

j 

Second j 

Complement 

Incubation 

Amboceptor 

cell* 

Incubation 


Amboceptor 


Normal Amount Dilution 

Saline of amboceptor-saline 

<0.65<r) mixture 


0.05 c.c. undiluted j 4.95 c.c. 5.0 c.c. 


0.2 c.c. 
0.3 c.c. 
0.5 c.c. 

I 

j 0.7 c.c. 
j 0.9 c.c. 
j 1.1 c.c. 
j 1.3 c.c. 
j 1.5 c.c. 
j 1.7 c.c. 


•Additional dilutions of amboceptor can be prepared, if necessary. 

concentration of the antigen through evaporation at 37° 
C to the desired strength. If the antigen is too strong, 
it can be satisfactorily adjusted by diluting " lth a 
cient quantity of absolute alcohol. 3he completed antig 


The tubes arc 
shaken 
vigorously 
and placed 
in a water 
bath for one 
hour at 37° 
C. f then are 
added : 


The tubes are 
shaken 
vigorously 
and placid 
in a water 
bath for one 
hour at 37 s 
C., and then 
the results 
are read. 


extract, 0.05, 0.1, 0.2, 0.3 c.c. diluted 1:10; 0.2, 0.2o, 0.3 
c.c. diluted 1:5; 0.2, 0.25, 0.3 diluted 1:2.5 are placed in 
the ten tubes of the front row, and the same amounts in 
the corresponding ten tubes of the back row Each tube 
of the front row receives 0.1 c.c. of an inactivated n 
serum and each tube of the back row receives 0.1 c-c. ol a 
strong positive (amebic) serum. Normal saline is aided 
to each tube to make up 2.3 c.c. Each tube o£ ^ J 
receives 0.05 c.c. of undiluted complement. ^ 

shaken vigorously and placed in a water bath 
at 37° C. After the incubation five units of ambocep 
in 0 1 c c. saline and 0.05 c.c. of a 50 per cent suspension 
of washed sheep blood cells are added to each tu • 
tubes are again shaken vigorously and placed “ " nt ' r 
bath for one hour at 37° C. The results are then 
The largest and smallest amount of antigen t. , 

plcte inhibition with a positive amebic sc rum and 
sis with a normal serum is determined The 
antigen midway between the laigest and - „.m a blclll). 
dose is then selected as the antigenic dose. l 1 

The patient’s scrum: The sera are inact vated for o^ 
half hour at 55-50° C. Fresh sera are »«*. .atod ^ 
separation from the blood clot, and then P _ 
ice-box until used. A mixture of several normal sorn^ 
used as a negative control. In the ahs immune 

tive sera, immune serum of rabbits is «- • bbitJ 

serum is prepared by intravenously inoculating^^ 

twice weekly with saline washing 0 . , • sua ii y s uf- 
increasing amounts. Six to eight ino f " ^ i^ 
fice and the rabbits are bled two week after the m 
oculation. The smallest d.lut.ons oi the immun 
still giving strong positive reactions are used in 
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fence of strong positive humnn sera. Old, contaminated 
or hemolytic sera should not 1 m- tired. 

The cnmjifriMcnf : A mixture of sera of several guinea 
pig- is used instead of the serum of a single guinen pit;. 
Otherwise the same rules apply as generally practiced in 
the XVassermann test. Five hundredths of a e.e. of un- 
diluted complement is used instead of an 0.5 c.c. of a 10 
per cent dilution in oriier to allow n greater relative 
volume for the serum. 

/,’<•<( HI end Celle; Sheep cells were selected in preference 
to human blood cells, the former brint; more available in 
meet of the !ul'oratorie« where Wnsjerinnnn tests are per- 
formed. The washinc and dilution of the blood cells for 
the test is carri'-d out in the Mime way ns in any other 
complement fixation test. Five hundredths of n c.c. of a 


cells are added to each tube. The tubes are attain vigor- 
ously shaken and placed in the water hath for one hour at 
57“ C. The results are then recorded. (See Table VI). 

Control*: (1) Serum I control «. Each serum including 
the positive and negative control should have a serum con- 
trol. All serum controls should give hemolysis. (2) Antigen 
control. This control should show hemolysis; inhibition of 
hemolysis would indicate too large an amount of antigen 
used in the test. (5) Poaitirr control. This should always 
show complete inhibition of hemolysis. (4) Negative con- 
trol. This should show hemolysis. (See Table VI). 

Ilcotling of Jtce.nlt*: After the second incubation, the 
controls are examined before the unknowns. In the latter, 
the tubes showing the same turbidity ns before the second 
incubation are interpreted as strongly positive (-h-r-h-r), 


Taker V 

Amlmrcptnr til rat ton 



50 per cent suspension of red blood cel 1 - r- used instead of 
0.5 c.c. of a 5 per cent suspension in order to allow more 
volume for the serum. 

Shrcji lilaatl hnnnlgain fatnhcrcptnr) : Amboceptor i« 
pn pared in the same manner »« that «»ed in the Waver- 
mnnn test. The nmlmccptor i - titrated against fixed amounts 
of complement. Increasing dilutions of the nm!s>ccptor nre 
prepared and 0.1 c.c. of each dilution is placid in a series 
of ten tubes. To each tube 2..'! c.c. saline and 0.05 c.c. of 
undiluted complement are added. The tubes are shaken 
and placed in a water-batli for one hour at .'IT* C. After 
the incubation 0.05 c.c. of n 50 per cent suspension of sheep 
cells arc" added to each tube. The tubes then are shaken 
and placed for one hour in the water hath at 57* C. The 
highest dilution of th’ 1 ambweptor causing complete hemoly- 
sis is called one unit. Five units of the amboceptor arc 
u*ed for the antigen titration ami the main test. The 
bipimsic incubation in the nmbocoptnr titration i“ intended 
to expose the complement to the incubator temperature for 
the same length of time ns in the nntigon titration and 
the main lest. The amboceptor should he titrated enrh 
time the complement fixation test is performed. (See 
Tables IV and V). 

The Main Tret: Hacks with two rows of tubes are used. 
The tubes of the first row receive the titrated amount of 
antigen, while the tubes of the second row receive saline 
instead of antigen and serve as serum controls. K.ncli tube 
of the first and second row receives 2 e.e. of the respective 
rerum. The last tube in the first row receives, instead of 
2 c.c. serum, an equivalent amount of saline; this tube 
serves ns antigen control. All tubes then receive saline to 
make up 2..'! e.e. and then 0.05 c.c. of undiluted complement 
is added to each tube. The lubes nre then vigorously shaken 
ami placed in the watcr-lmth for one hour at 57” C. After 
the incubation five units of amboceptor in 0.1 c.c. saline 
and 0.05 c.c. of a 50 per cent suspension of sheep red blood 


tubes showing slightly less turbidity nre rend ns positive 
( — -i--- ) and tubes showing only slight turbidity nre called 
weakly positive ( — 1 or -*■) respectively. Tubes perfectly 
transparent nre interpreted as negative. The test is re- 
peated with sera showing doubtful reactions. 

DISCUSSION 

The above described modified procedure for the 
diagnosis of amebiasis by means of complement fixa- 
tion represents a definite improvement upon the orig- 
inal method. These improvements embrace a number 
of details, it simplifies the preparation of the antigen, 
it was found that repeated washings of nmeba cultures 
do no! remove a sufficient amount of bacteria to justify 
the effort. In addition a large number of amebae are 
lost as a result of these washings. On the other hand 
smears from washed amelia cultures still reveal a very 
large number of bacteria. Bacteria from amelia cul- 
tures were transferred to a series of agar plates, the 
growth was washed ofT with acetone, dried and the 
extract prepared in the same way as that from ameba 
cultures. Such extracts do not give a positive comple- 
ment fixation with amebic sera. Based on these obser- 
vations the washings of amebic cultures were elimi- 
nated in the modified procedure. A protracted extrac- 
tion for two weeks at 55° C. results in stronger anti- 
gens than if the extraction is limited to two days as 
previously recommended. 

Experiments with increasing amounts of serum have 
shown that the use of two c.c. of patient’s serum in- 
stead of (l.t c.c. or 1.0 c.c. offers definite advantages by 
using more antibodies and rendering the complement 
fixation test more stable and consequently increasing 
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the percentage of positive reactions. This modification 
of the usual complement fixation test requires detailed 
consideration. 

In the early stage of development of the complement 
fixation test for syphilis several authors: Bauer (1), 
Stern (20), Hecht (16) and others, tried to utilize the 
natural amboceptor of the human serum against blood 
cells. These attempts failed and in general the reasons 
were as follows: (1) The amount of natural ambocep- 
tor varies in different serums. (2) The procedure of 
adjusting the amboceptor in every serum separately 
requires too much time. (3) It was impractical to run 
many tests simultaneously with such methods, and, 
finally (4) Frequent absence of any amboceptor or 
presence of it in negligible amounts in some human 
serums. The possible interference of the natural ambo- 
ceptor on the outcome of the complement fixation test 
in our procedure has been avoided by using in the 
antigen titration and main test five units of immune 
serum-amboceptor thus rendering the eventual in- 
fluence of natural amboceptor negligible. In addition 


The beneficial improvements especially concern the 
early diagnosis of amebiasis, the slower gradual di- 
appearance of positive reactions following treatment" 
the diagnosis in untreated and neglected chronic cases' 
and the differential diagnosis of other chronic dis- 
orders. An elaborate presentation of statistical find- 
ings of the improved procedure in relation to the orie- 
inal method and other tests is reserved for a special 
paper. 

Amebiasis has received some attention from the 
public health standpoint. It was found necessary a 
few years ago in Illinois to develop a practical method 
of determining the reservoirs of infection for enda- 
meba histolytica. The examination of the feces was 
slow, time consuming and expensive. There wore not 
enough trained parasitologists to do the work It be- 
came apparent to all public health administrators that 
some practical method would have to be devised to de- 
termine the extent of the infection and reserve the 
more exact microscopic fecal examination methods for 
studying and substantiating some other procedure 


Tadle VI 
The main test 
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(0.85%-) 
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at r, 5* C.) 
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it has been shown that the additional amount of ambo- 
ceptor caused by the presence of natural amboceptor 
could not affect the results, even if large amounts (2.0 
c.e.) of serum are used. Therefore, a special control 
for natural amboceptor containing 2.0 c.c. patient’s 
serum, saline quantity sufficient to make 2.4 c.c., 0.05 
c.c. undiluted complement and 0.05 c.c. 50 per cent red 
blood cells suspension can be safely omitted. For the 
same reason it appears unnecessary to remove the 
natural amboceptor from the patient’s serum by treat- 
ing it preceding the test with washed blood cells. The 
changes in preparation of amboceptor dilutions and 
titration of amboceptor were made in order to allow 
.more volume for the patient’s sera. Smaller amounts 
of amboceptor are used in corresponding higher con- 
centrations, otherwise the same amounts are tested in 
the same way as in the original procedure. As a re- 
sult of these changes in the technique, the amount of 
antibodies used in this test is increased 300 per cent 
without changing the total volume. Proportionately 
the increased amount of patient’s serum increases the 
stability of the test requiring considerably larger 
amounts of complement to render a positive reaction 
negative. The percentage of non-specific positive reac- 
tions has not been increased by these modifications. 


which could be used as a practical public health labora- 
tory procedure. We felt the need of a rapid cheap 
method to allow us to evaluate the relative health 
hazards in a community. 

The relatively few' cases we have been able to study 
iead us to believe this complement fixation method can 
be used for this purpose. The four plus and three plus 
reactions can be considered as positive. There w-erc 
87 per cent of the carriers, 90 per cent of the chronic 
and 80 per cent of the acute cases of amebiasis positive 
when w r e used 2 c.c. of the serum. All of these bad 
positive stool findings. 

SUMMARY 

An improved procedure for diagnosis of amebiasis 
by means of complement fixation has been dosciibed 
with the following advantages : 

3. Simpler preparation of a stronger antigen. 

2. Increased positiveness in early and treated 

C«1SCS, 

3. Increased stability of the test by the use of 
larger amounts of patient’s serum. 

4. A more satisfactory correspondence between 
this test, other ameba tests and clinical findings. 
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The Digestive Qualifications of Man 

By 

E. G. WAKEFIELD, M.D.* 
and 

CHARLES W. MAYO, M.D.f 

ROCHESTER, MINNESOTA 


P ATIENTS frequently ask physicians questions con- 
cerning the foods they should or should not eat. 
These questions almost invariably show that such 
patients have dietary prejudices. Inquiry reveals that 
these prejudices have arisen from one of the following 
causes: (1) a misinterpretation by the patient of 
legitimate dietary information received from phjsi- 
cians and dietitians; (2) an erroneous conception ob- 
tained from those whom we shall call, not for the lack 
of a better descriptive word, but for the sake of pro- 
priety, charlatans ; and < 3 ) erroneous information con- 
cerning the functions of the colon, the structure of the 
colon, and the biologic proclivities of man. Those who 
have dietary prejudices often believe that man suffers 
from digestive disorders which result from displace- 
ment of various segments of the digestive tube as a 
result of the evolutional influences which have caused 
him to assume the upright position. This information 
is received from various sources, frequently from the 
lay press. A misinterpretation of legitimate dietary 
information is a negligible source of confusion. A 
study of some of the dietary prescriptions in the pos- 
session of certain individuals reveals a most extraordi- 
nary array of ingenious combinations of foods in order 
to procure certain supposed physiologic effects. 

A disquisition on dietary prejudices reveals that 
patients have spent sufficient time and energy to have 
become correctly informed. This situation is not the 
fault of physicians who are interested in diet and 
metabolism or the fault of well-trained dietitians. 
Somewhere between the dietetic experts and the 
general practitioner of medicine is a gap which has 
been generally considered nobody’s field. From time 
to time, without any very serious thoughts on the sub- 
ject, startling statements are made about what the 
‘‘natural foods” for man are. Such statements bring 
forth arguments, often fallacious, which would indi- 
cate that man in his primitive state was either a herbi- 
vore or a carnivore. 

It is the object of this communication to review 
what is known about the natural foods of man and to 
compare briefly the structure and function of the ali- 
mentary canal of man with that of the Herbivora and 

♦Division of Mali cine. The Mnyo Clinic, 
t Division of Surccry, The Mayo Clinic. 
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the Carnivora, with special reference to the so-called 
disadvantages which have been thrust on man’s diges- 
tive equipment by his upright position. 

There is not a more appropriate place to begin this 
consideration than by observing that the number and 
variety of vegetable and animal products included in 
the daily diet of the average healthy person are ex- 
tensive. To this list of materials are added further 
complexities by changes which take place between the 
time they are collected and the time they are con- 
sumed. These changes are brought about by freezing, 
cooking, drying, and various degrees of decomposition; 
some of the changes are beneficial and some are not. 
In spite of partaking of this ever increasing number 
of foods, and notwithstanding the increasing perplexi- 
ties of modern culinary art, which imparts a more 
luscious flavor to foods, the human race as a whole 
enjoys digestive health. 

It is obvious that the versatility of the human diges- 
tive system, which is evidenced by the number and 
variety of foods ingested daily, has not been gained in 
recent times. This versatility, so far as the human 
species is concerned, is an ancient endowment. It was 
first manifested at a period in the past when through 
continental elevations and subsequent aridity of the 
climate the dense forests of Asia began to be thinned 
out and to recede toward the equator. In time these 
changes of the forests became great enough to bring 
about a shortage of food for the arboreal inhabitants, 
among which was man. Inasmuch as man at that time 
had the digestive system that we know him to possess 
at the present time, he was able to adapt himself to a 
terrestrial habitation and partake of practically any 
food ofTered by the mass of the forests and plains, and 
was able to eat the flesh of fish, fowl, and other 
animals. Through inability to obtain constant sup- 
plies of food, primitive man on occasion partook of a 
great variety of food in order to sustain life. To illus- 
trate that primitive man often consumed any available 
food that he could lay his hands on, we may cite the 
fact that Mr. Cottam, of the U. S. Department of 
Agriculture, has recently examined for us the feces 
obtained from a mummy of a primitive race that in- 
habited the rocky shelters of the Ozark Mountains 
many centuries ago (1). The feces of this mummy 
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contained particles of black oak acorns, fruit of the 
sumac, charcoal, and insects. If we could obtain com- 
parable data on the foods of primitive peoples at the 
various ages of man's existence, we would have in all 
probability a vast amount of data to illustrate the ex- 
tent of different foods that man has eaten in order to 
maintain health and life. 

The earliest historical records of what man ate, 
which are comparatively recent as compared to the 
length of time man has existed as he now is, have been 
obtained from the translations of the papyri of ancient 
Egypt. These translations indicate that man ate 
animal and vegetable products and oils; the fresh 
leaves of the garden cress and the common mustard 
were eaten as salads. Grapes, figs and pomegranate 
were served as fruits. The ancient Egyptians did not 
eat much meat. They did not abstain from eating meat 
because they did not like it, but because they did not 
have it. The cow was sacred; however, it was all 
right to kill and eat an ox. In most districts the 
meat of goats, sheep and hippopotami was eaten when 
available. Herodotus recorded that the foods given 
the laborers during the building of the Pyramids con- 
sisted in large part of radishes, onions and garlic. 
According to translations of Homer’s Odyssey, the 
ancient Greeks enjoyed a much greater variety of both 
meats and vegetables than did the ancient Egyptians. 
The former ate flesh of animals that we eat and enjoy, 
and in addition, they partook of Carnivora such as the 
dog and fox. 

Whether the digestive system of man possesses the 
anatomic and physiologic qualification to digest the 
number and variety of foods that he eats and still 
enjoys digestive health, requires consideration of the 
chief sources and properties of the foods eaten and 
the digestive means of reducing these foods to end 
products which can be absorbed and utilized for energy 
by the tissues. There has been considerable experi- 
mental work done on the digestion and utilization of 
various foods by man, but this work alone is not 
enough. These experiments have been confined to the 
digestion of specially prepared foods consisting mainly 
of fats, proteins or carbohydrates. Such work seldom 
takes into consideration the mechanical handling of 
the undigestible residue of natural foods. This me- 
chanical manipulation during digestion of natural 
foods is carried on by specially designed structural ar- 
rangements of the alimentary canal. The comparative 
anatomist is so familiar with special digestive struc- 
tures which are required for the digestion of different 
natural foods that he can predict the types of natural 
foods eaten by a species. 

Plants and animals are the chief sources of foods 
for mammals. The foods of animal origin may be 
divided into flesh and insects. If under natural con- 
ditions an animal partakes solely of flesh, it is desig- 
nated as a carnivore; if it partakes only of plants, it 
is called a herbivore; and if it partakes only of insects, 
it is known as an insectivore. An animal that can eat 
either flesh or vegetable foods is known as an omni- 
vore. This classification is helpful because it grossly 
predicates special anatomic structural arrangements 
of the alimentary tube of each group. 

Before considering the differences in the structural 
arangements of the digestive tubes of each group, it 
is well to review some of the properties of foods. All 
foods are chemically inactive, are insoluble under 
ordinary conditions, and usually are colloids. On the 


natural death of any food substance the chief activin- 
f a , tendency to decay. However, after ingestion if 
food by mammals at is subjected to the action of t 
organic system of catalysts known as enzvmes Th« 



function of enzymes is to l-educe the food to simple 
compounds which can be absorbed. One great differ- 
ence in the variety of enzymes in the secretion of 
various mammals is that the salivary secretion of the 
Carnivora, such as dogs, does not contain a starch 
splitting enzyme. 

The great difference in the composition juid digesti- 
bility of the natural foods is their varying content of 
cellulose and such substances as chetbi, hut here m 
are mainly interested in cellulose. Cellulose cannot he 
digested by the enzymes which are secreted by the 
digestive glands of mammals. The digestion of cellu- 
lose requires specialized structures which will retain 
the food long enough in the gastro-inlcstinal tract to 
make possible its digestion. Such specialized digestive 
apparatuses are observed in such species as the ox anti 
the horse. Because foods which contain cellulose are 
less likely to undergo putrefaction than are foods 
which do not contain cellulose, they are susceptible to 
a longer retention in the body by saccular and con- 
voluted extensions of the colon, stomach, or both. This 
longer retention is necessary in order that the enzyme 
citase, which is contained in the foods that contain 
cellulose, may hydrolize them to starches so that the 
endogenous enzymes may then proceed with the usual 
digestion of starch. Because of the low nutritional 
value of foods that contain cellulose, animals that par- 
take of such foods under normal conditions arc forced 
to eat constantly, and therefore there arc two reasons 
for a great alimentary capacity. 

The Carnivora may be cited as a group of mammals 
that do not have either a complex stomach or colon. 
All sections of the alimentary tube of Carnivora are 
supplied with thick muscles to rush the food along. 
That the Carnivora can maintain a healthy existence 
on mixed foods like those taken by man is’ common 
knowledge obtained from daily observations on the 
domesticated dog. In many ways the structure of t e 
alimentary tube of the Carnivora is similar to that o 
man. The colon of man has rudimentary sacculntrons 
and is comparatively longer and larger in diameter 
than that of the Carnivora. The first half of tile com 
of man is somewhat similar to that of the cellulo-'-- 
digesting mammals. 
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A survey of the structural arrangement of the ali- 
mentary tube of mammals in relation to the digestion 
of natural foods reveals that its length gives a great 
deal of information. The alimentary tube of the cat 
(carnivore) is three or four times, that of man (omni- 



Fig. 2. Horizontal and vertical measurements of the 
abdominal cavity of a well developed man. 


vore) is five to seven times, that of the ox (herbivore) 
is fifteen times, that of the horse is twenty times, and 
that of the sheep is twenty-seven times the length of 
the body respectively. (These measurements must not 
be considered absolute.; Such measurements seem to 
emphasize the foregoing structural considerations; 
they illustrate that man belongs to neither the purely 
Carnivora nor to the Herbivora: they bear out the 
fact that man possesses the simplicity of design which 
characterizes the alimentary tube of the Carnivora and 
that he possesses some of the added storage capacity 
of the Herbivora. These comparative differences in 
structure and length of alimentary tract are helpful 
in predicting what an animal eats under natural con- 
ditions. They indicate that if voluminous foods are to 


be digested, then capacity is required. They also indi- 
cate that man can partake liberally of all types of 
foods that do not contain large amounts of indigestible 
bulky matter. They further prove that man can par- 
take of a greater variety of foods than can a carni- 
vore, but that he falls short of the alimentary capacity 
of the Herbivora. Man therefore can be either a 
facultative carnivore or herbivore ; he possesses a large 
part of the alimentary structural advantages of both 
groups. 

A more intimate knowledge of the structure and 
function of the digestive apparatus of man may be ob- 
tained by briefly reviewing the embryonic develop- 
ment. In a 5 mm. embryo, the digestive system is 
represented by a straight dorsal tube. This tube has 
developed embryologically from two segments, the fore- 
gut and the hindgut: each segment is found to develop 
further into the future anatomic structures which will 
carry on the three important phases of digestion. The 
anterior section or foregut, combined with the struc- 
tures of the mouth and throat, will form the alimen- 
tary tube and digestive glands down to the distal 
portion of the duodenum. The distal segment of the 
foregut and the proximal section of the hindgut form 
the intestines, and the distal, or the rest of the hindgut 
portion of the primitive tube, when combined with the 
structures of the anus and rectum, forms the remainder 
of the alimentary canal. The function of the first 
portion of the digestive tube is concerned mainly with 
selecting, obtaining, masticating, mixing and moving 
the food along, and also is concerned with the begin- 
ning of chemical digestion and absorption. These very 
important physiologic functions, especially that of 
selection, cannot be overemphasized. The sight, taste 
and smell of food are of paramount importance and arc 
fundamental endowments of a species. These senses 
initiate motor mechanisms which prepare and start 
the food on its way down the esophagus. These motor 
functions are under voluntary control. In man and the 
Carnivora, a protective involuntary reverse motor 
mechanism, vomiting, which expels disagreeable 
gastric contents, is operative soon after birth. Fight, 
taste, smell and the forcing of the food into the 
esophagus by the voluntary act of swallowing, produce 
the involuntary motor mechanism of peristaltic action 
and the secretion of digestive juices. Once the food 
is in the stomach, the additional factor of gravity is 
operative. These involuntary forces end with the 
voluntary discharge of the alimentary dejecta, which 
is controlled by the anal sphincter. All the accessory 
digestive glands that pour their secretions through 
ducts into the digestive tube are developed at appro- 
priate levels. These glands and their secretions usually 
are similar in structure and function in all mammals. 
Their differences depend on the concentrations of their 
secretions and quantity of secretion required at a 
given time. The function of the enzymes is the same; 
they are catalytic agents which fit into the complex 
molecules of the food like a key into a lock. This link- 
age permits chemical reactions to take place with the 
formation of compounds which can be absorbed. It is 
only necessary to state that there is no part of diges- 
tion which has received more attention than the func- 
tion of enzymes. However, digestive disorders that 
are the result of a deficient supply of enzymes or an 
overproduction of these organic catalysts are indeed 
few in number. 
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Primitive man learned that he might tamper with 
his daily intake of food and include fasts in his re- 
ligious ceremonies. However, the regular intake of 
water was never interfered with; no matter how re- 
ligious he might feel, man usually allowed himself 



Fig. 3. Horizontal and vertical measurements of the 
abdominal cavity of a well developed ox. 


water to drink. His places of abode were always near 
a constant supply of water; if he lived in a cave, a 
stream was nearby. Since the emergence of our piscine 
ancestry from the sea, the greatest battles for survival 
have occurred in the vicinity of watering places. Some 
orders of mammals, the Ruminantia, have special 
structural arrangements in their stomachs for the 
storage of water. A more helpful appreciation of the 
services rendered by water in the processes of diges- 
tion and assimilation may be gained by contemplating 
the actual rate of turnover of this remarkable solvent 
and carrier by the various digestive organs of man. 
The salivary glands, stomach, intestinal walls, pan- 
creas, and the lymph return to the blood the water 
that they drain from it. The minimal volume of water 
returned in this way is 4000 c.c. A more liberal esti- 
mate for this returned volume of water would be 10,- 
000 c.c. At every point in the gastro-intestinal tube 
attempts are made to conserve and to return to the 
body certain quantities of water. Some water is lost 
in the feces, but under normal conditions it is the 
function of the colon to keep this loss of fluid at a 
minimum. Under most circumstances the sensation 
of thirst is adequate to maintain a sufficient quantity 
of water for digestive processes. However, recently 
acquired sedentary habits have dulled our sensations, 
and sufficient amounts of water may not be taken. Of 
the various types of starvation, the complete depriva- 
tion of water leads most rapidly to a fatal termination. 
A lack of sufficient water may lead to digestive dis- 
orders which will be relieved by an adequate intake of 
water. 

When water is ingested, it leaves the stomach 
rapidly. With the sweeping out of the acid secretions 
of the stomach, the intestinal fluids become more acid. 
The osmotic pressure of the intestinal fluids is de- 
creased until an equilibrium is reached. The aqueous 
portion of the chyme throughout the midgut thus re- 
mains in constant electrolytic equilibrium with the 
extracellular fluids of the body. It is this constancy 
of electrolytic equilibrium and temperature that makes 
possible the constant efficiency of the action of the 
enzymes. 


As has been stated, the colon of man in its proximo 
half is tlnn-walled, somewhat larger in diameter Jd 
longer than that of a cai'nivore of comparable size 
and in addition the human colon has rudimentary sat’ 
culations. These sacculations might create superficial 
speculation that the colon of man possesses digestive 
functions, and that man is therefore closely related to 
the Herbivorn. Welch (2) recently has determined 
that the digestion of organic materials, such as pro- 
teins, carbohydrates and fats, is completed in the small 
intestine of man. 

Because of tiie upright position of man, the alimen- 
tary substances are moved against the force of gravity 
in passing from the pelvic coils of the small intestine 
to the hepatic flexure and again in passing the proxi- 
mal part of the left half of the colon to the splenic 
flexure. These obvious facts have caused considerable 
speculation by pessimists who believe man is biolo- 
gically inferior. We have made investigations to de- 
termine if a comparable situation existed in some of 
the domesticated four-footed animals. In order to 
make these comparisons, dissections and measure- 
ments were performed on the horse, the cow, the pig 
and the cat. During these dissections the idea occurred 
to us that the possible distances that the alimentary 
substances might be raised against gravity in any 
species was limited by the following conditions: (1) 
the vertical diameter of the abdominal cavity and the 
variations of the distances which are brought about 
by changes in position; (2) the length of the mesen- 
tery which controls the distance that any segment of 
gut may move within the abdominal cavity during 
changes in position; (3) the degree of the fixation of 
the intestines, especially the colon, at flexures; and 
(4) the tonicity and elasticity of the abdominal wall. 

The vertical diameter of the abdominal cavity repre- 
sents the maximal distance that the alimentary sub- 
stances may be moved against gravity. However, no 
species keeps the abdomen in the same position all the 
time. In this study it was impossible to compare more 
than the upright or standing position. By dissection 
and measurements it was found that when the animals 
studied were in the upright position the length of the 
mesentery permits the small intestine to reach and 
normally occupy the most dependent portion of the ab- 
dominal cavity, and that some part of the colon is 
always attached to the uppermost part of the ab- 
dominal cavity. The length of a line which connects 
the dependent portion of the abdominal cavity with 
the upper part is therefore the distance the alimen- 
tary substance must be raised against gravity in every 
case.' Thus, our problem in comparing the distances 
the alimentary substance is raised against gravity in 
all the species was simple and could be determined 
with a fair degree of accuracy. The measurements 
shown in Figures 1, 2 and 3 illustrate the distance the 
alimentary substance is raised against gravity. l or 
man, this distance is proportionally no greater than 
for the animals studied. The greater fixation of the 
colon of man is probably advantageous. If there should 
be only slight fixation of the human coion there still 
would not be proportionally any more work done bj 
the intestines of mnn than is done by the intestines of 
the horse and cow. 

SUMMARY 

Jt is a fundamental endowment of the human specie? 
to eat a larger number and variety of foods than doe? 
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any other mammal. 1 Any food is “normal” for man so 
long as it does not contain large amounts of cellulose, 
chetin or similar materials which require specialized 
anatomic structures for storage and digestion. Special- 
ized anatomic structures limit the kinds of foods which 
may be eaten by the animal that possesses them. Man 
is a facultative carnivore and herbivore. He possesses 
the common enzymes of both species with increased 
storage capacity over the Carnivora and decreased 
complexity of stomach and colon over the Herbivora. 
The upright position assumed by the human species 
does not in any way hinder, hamper or decrease the 
digestive efficiency. The digestive system of man as 
we know it is a fundamental endowment; it is one of 
the greatest attributes he possesses, and is to a large 
extent responsible for obtaining his so-called pre- 
eminence over all living things. Criticisms of this re- 
markable system because man assumes the upright 
position are destructive, founded on false assumptions, 
and serve no purpose other than to create apprehen- 
sions in the minds of those who are unable through 
lack of training or opportunity to make first hand com- 
parisons of the various digestive systems of mammals. 

In considering diets and giving dietary instructions 
to patients, if the occasion arises, it should be empha- 


sized that man is superior to all other mammals in 
the number and variety of foods that he may eat and 
digest, and that the number and variety of foods that 
he may eat is limited only by his alimentary capacity. 
However, the possession of these superior digestive 
qualifications does not warrant abuse. The cellulose 
of food is largely indigestible. Moderately large 
amounts of this material may be eaten without pro- 
ducing digestive disorder. The same is true of dirt 
and other foreign materials, but such practices are not 
to be sanctioned. Emphasis should always be placed 
on the fact that the upright position has given man no 
digestive handicaps. Supposed symptoms attributable 
to “stasis” and "angulation” of any part of the ali- 
mentary canal as a result of the upright position are 
spurious. In short, man is anatomically and physi- 
ologically superior in his digestive functions, the same 
as he is supposed to be in his intellectual attainments 
over all living things. 
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Causes of Mortality Among Diabetics 

By 

HENRY J. JOHN, M.D. 

CLEVELAND, OHIO 


W HEN we look upon the mortality tables in such 
exhaustive studies as those of the Metropolitan 
Life Insurance Company, Chart 1, we can see clearly 
that diabetes is practically at the bottom of the 
column, only 28 cases dying each year in 100,000 popu- 
lation as against 261 dying from the diseases of the 
heart. But even such a number represents some 35,- 
000 cases of people having diabetes dying each year 
in this country. 

If we consider our population as 125 million and the 
total number of diabetics in this country as one mil- 
lion, then if no new cases came up, the total diabetic 
population would die out in 28 years. However, if we 
consider for the sake of argument, that our diabetic 
population is at a fairly steady level, d.e. that as many- 
new cases develop as the number that die, then we 
must reason that there are some 35,000 new cases of 
diabetes developing each year, an incidence of .028 per 
cent, which would mean that in a city of one million 
population there should be some 280 new cases of dia- 
betes each year and also some 280 deaths from the 
diabetic ranks yearly. 

When a diabetic patient dies, the death certificate 
usually bears as the cause of death the simple state- 
ment of “diabetes.” This naturally- introduces a grave 
error into our statistical studies as it shows that the 
mortality rate from diabetes is on the increase, as the 
extensive studies of the Metropolitan Life Insurance 
Company seem to indicate. However, is this truly so ? 
Do these patients die of diabetes or merely with dia- 
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beles? I have attempted in this study- to analyze the 
mortality- data from my own series of 4744 cases of 
diabetes of whom 527 died over a period of 15 years, 
and it is the study- of this group of 527 cases which I 
am here presenting. 

I have put to myself three questions which I shall 
attempt to answer: 1. At what age do most diabetics 
die? 2. What is the cause of death in these diabetics? 
3. How long have they had their diabetes at the time 
of death? 

THE AGE AT DEATH 

Chart 2 presents the distribution of these 527 cases 
that died, arranged according to the decade of life in 
which they died. Sixty-nine per cent died in and above 
the sixth decade and 31 per cent in from the first to 
the sixth decade. Almost 50 per cent died in the 
seventh and up decade. 

On that same chart I drew a curve of the mortality- 
rate in non-diabetics this strictly speaking includes 
diabetics, these representing about one per cent, thus 
an insignificant factor from a large series of 41,233 
deaths reported from New York City in 1933 by Bol- 
duan. Curve’ “a” represents this series and the inter- 
esting point is that the curve is practically parallel to 
my- curve of diabetics. This fact alone shows that as 
far as mortality in diabetics and non-diabetics is con- 
cerned, about the same percentage of each die in their 
respective decades, in other words, diabetes presents 
no striking difference in the mortality-age-incidence. 

In curve “c” I plotted the experience of Bolduan and 
Weiner in 1272 cases of diabetic deaths and there too, 
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Fig; 1. Leading causes of death in ten original registra- 
tion states and District of Columbia after Metropolitan 
Life Insurance Company. 


can be seen a curve fairly parallel to mine which, I 
feel, substantiates these data. 

In New York City where nearly one-third of the 
population is Jewish, Bolduan and Weiner gathered 
some interesting statistics. In 1931 there were 41,233 
total deaths, and of these 14,047 or 34 per cent were 
Jews, and 27,180 or 66 per cent were non Jewish white. 
In this same group of deaths the diabetic deaths com- 
prised : 

Jewish Non-Jewish 
602 670 

Per cent of total mortality 4.29 2.45 

Per cent of group mortality 4.3 2.4 

These figures show that mortality among the dia- 
betics is twice as much among the Jews as it is among 
Non-Jewish whites with diabetes. This I think is 
quite a significant figure. 

The fact that upward of 50 per cent of people with 
diabetes die beyond the seventh decade throws the 
weight of mortality toward the old age, when a mor- 
tality is more or less expected even in non-diabetics. 
Thus one would reason that diabetes here plays a com- 
paratively small role, for the mortality in the early 
decades is comparatively insignificant. Having crossed 


half a century of our life line, we have to be prepare ! 
for accidents which may and do happen, for the 'ben 
part of life, as far as duration is concerned, is r lVtr 

Thus we can summarize, that those having diabetes 
as a rule do not die young, but rather toward the 
other end of the natural life line, in the same relative 
ratio as the non-diabetic, and we can step up to con- 
sider point two. 

THE CAUSE OF DEATH IN DIABETES 

What is the actual cause of death in diabetics? Chart 
3 and Table I present these data. Here the outstand- 
ing factor is cardio-renai disease, which again is 
largely a disease of old age, a degenerative disease. 
Even if we withdraw" the purely renal disease, the 
uremia, which I placed at the top of the cardia-renal 
column, the length of the column is still entirely out 
of proportion to all other causes of death. Biotner, 
for instance, reports a mortality rate of 45 per cent 
in coronary occlusion in all cases of diabetes coming 
to necropsy at Peter Bent Brigham Hospital. In non- 
diabetics over forty years of age the disease was found 
in 21 per cent. He says that in 43 per cent of all the 
series the chief cause of death was directly attributed 
to cardiac disease. But there are so many things that 
diabetics can die of, the same as non-diabetics, for dia- 
betes does not carry with it an immunity to other 
accidents. Hajek points out that fact that arterioscler- 
osis which in his series of cases in 1920-1921 repre- 
sented 28 per cent rose to 60 per cent in 1931-1931 as 
cause of death, where as coma which in the first series 
was 54 per cent fell off to zero in the last series. If 
we consider the deaths in my group of 527 cases which 
are purely due to diabetes, namely coma, we see that 
the actual percentage as compared with all other 
causes is comparatively insignificant, comprising but 
11.1 per cent of the total mortality. Thus we could 
say that only 11.1 per cent of all deaths in this group 
was actually due directly to diabetes. We can go a 
step further and say that even this per centage could 
be low'er by proper and adequate care, for my figures 
among children in coma mortality rate were 3.2 per 
cent, and in adults 5.6 per cent. Thus an average of 
4.4 per cent or practically one-third of those in this 
series which includes cases from my series of dia- 
betics taken care of during coma elsewhere, and 


Table I 

Causes of mortality in diabetes 



Total 

Average 
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Table II 

Diabetic mortality according to length of diabetes in- 527 cases that diet. Male 254, female 253. 
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furthermore it dates back into the preinsulin era. 

It is evident therefore that patients who have dia- 
betes rarely die of diabetes. They die of something 
else. We need badly a revision of our mortality sta- 
tistics in this country, and I dare predict that as our 
younger generation of physicians go out, with much 
better training than we older men had, we will see the 
true mortality rate in diabetes falling. Thus when we 
watch the rising curve of diabetic mortality gathered 
by the Metropolitan Life Insurance Company statis- 
tics, we have to take it with a bit of reservation. In 
my estimation the mortality rate due purely to dia- 
betes is not high. 

Of course, we can go a step further and reason how 
much, for instance, does diabetes contribute to the 
cardio-renal question, the arterio-sclerotic gangrenes, 
but that is another problem which will require close 
statistical. X-ray and biochemical studies which will 
have to cover a period of many years. It is a good 
project for some younger man to undertake as a life 
study, a problem which will be very important scienti- 
fically and statistically. 


DURATION OF DIABETES 

How long have these patients who died had dia- 
betes? We can gather this interpretation from Table 
II, in which I have analyzed this group of 527 deaths 
among diabetics according to the length of diabetes 
and their death in the various decades. One needs but 
consider the data in the column of “average duration 
of life after they developed diabetes.” In this group, 
the older the person is when he develops diabetes, the 
longer his life line. We start with 1.24 years in the 
first decade and wind up with G years in the seventh 
and above decade; thus the span is five times longer 
when the diabetes develops in advanced years. We 
speak of the fact that the first year of life following 
the discovery of diabetes is the most important period. 
They either make the grade or they do not. After the 
first year the road is much easier to trod, for by that 
time the patient has acquired a certain dexterity in 
the handling of his problem and his chances are better. 
This accounts largely for the shorter span of life in 
the earlier years, an inability of one’s adapting him- 
self to this new problem. 

It is not merely the diabetes itself which is the de- 
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Fig. 2. The per cent distribution at various decades in 
diabetic mortality in 527 cases. 


riding factor. There are many other factors which 
enter the question of longevity. Let us take for in- 
stance the simple question of obesity which too is quite 
dominant among the diabetics. Again we shall turn 
to the large statistics of the Metropolitan Life Insur- 
ance Company, a publication by Dublin who shows that 
the question of mortality per 100,000 arranged accord- 
ing to weight is as follows: 

Mortality of those of normal weight 14 per M. 

Mortality of those 15-14 % below nor. wt. 9 per M. 

Mortality of those 15-34 % below nor. wt. 9 per M. 

Mortality of those 5-14 % above nor. wt. 22 per M. 

Mortality of those 15-24 % above nor. wt. 45 per M. 

Mortality of those 25-up % above nor. wt. 117 per M. 

You can readily see how this factor alone would 
change the pure mortality picture in diabetics if one 



author reported a series of cases of normal weights or 
below and another author a series of much over-weight 
patients. And there are other factors of a similar 
nature which enter into the picture and which compli- 
cate it so that at best, our statistics are somewhat 
fragmentary. 

SUMMARY 

This study of rather a small group of cases of dia- 
betics shows clearly enough, I think, that diabetics do 
not die early in life as a rule, but largely late in life 
when life is already on the descent; that they do not 
die because they have diabetes, but largely because of 
some other condition which can befall any non-dia- 
betic; that the older they are at the time that diabetes 
develops, the better chance they have for a longer span 
of life. I wish to emphasize the need for improved 
mortality statistics. 
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A Study of Gastric Emptying with the Pylorus Open 


By 

J. O. CRIDER, M.D.v 
nnd 

J. EARL THOMAS, M.D.f 
PHILADELPHIA, PENNSYLVANIA 


T HIS research was undertaken to determine if pos- 
sible whether the delay in gastric emptying known 
to follow the addition of such substances as HC1, dex- 
trose, fat, etc., to a test meal is the result of “closure 
of the pylorus” as frequently stated or is due to some 
other cause. It is a part of a more general study of 
the mechanism that regulates the emptying of the 
stomach, in which we have been engaged for a number 
of yeaz's (1, 2, 3). 

The usual method of investigating the problem has 
been to remove the pylorus surgically, and then to de- 
termine whether the emptying of various materials 
from the stomach was hastened, or still proceeded in 
an orderly manner. This type of experiment was ap- 
pai-ently first performed by von Mering (4), who 
studied dogs after resecting the pylorus and observed 
that the emptying of water, milk and sugar-peptone 
solutions fz-om the stomach occurz-ed at intervals as 
usual and was neither slower nor faster than normal. 
Moz-e recent investigations have given similar results. 

Thompson (5) removed the pyloric sphincter along 
with more or less of the pyloric portion of the stomach 
in a laz-ge series of dogs. In most of the animals the 
continuity of the tract was re-established by means of 
a Polya gastrojejunostomy. He was primarily inter- 
ested in the secretory changes following operation and 
discussed the effects on emptying time but briefly. We 
have therefore obtained his permission to report the 
following private communication (G) : “In my observa- 
tions on the emptying rate of the stomach in dogs 
after resection of the pyloric sphincter, the results 
varied with the test meal and the method of observa- 
tion. Using the opaque meal in roentgenologic studies, 
the time required for the emptying of the stomach was 
shortened after operation in 80 per cent of the animals. 
Using the meat-water meal in fractional analyses, the 
emptying time after operating was prolonged in G7 
per cent of the animals. I attribute this diffez-ence to 
the nature of the test meals used keeping in mind the 
fact that the meat-water meal is normal and that the 
barium-acacia-milk meal is not normal for the dog. I 
conclude therefore that more time is z-equired for the 
stomach to empty itself of the food in the normal diet 
following resection of the pyloric sphincter than is z-e- 
quivod when the sphincter is intact.” 

These results were probably influenced to some ex- 
tent by the fact that in most of the operated animals 
the stomach emptied into the jejunum, instead of the 
duodenum which is the source of many important 
regulatory influences affecting gastric motility. 

■^Krvvm the* ftrpnrlment of physiology of the Jcff<?r*on Mc<ltcnl Collr^e 
of Philadelphia, Pa. 

tAssUtant Doan and Associate Professor Phyfiotocy. Jefferson Medical 
Colfere. Philadelphia. Pa. 

iProfes^or Physiology. Je(Ter#on Medical College. Philadelphia. Pa. 
Submitted February 15, 1937. 


Giantui-co (7, 8) studied the effects of gastro-entor- 
ostomy and of pyloric excision in cats on the rate of 
gastzdc emptying of fat, hypertonic solutions of sugar 
and salt and of water. He observed "hardly any dif- 
ference” between the emptying times after the opera- 
tions and those of normal cats. “We were forced lo 
conclude,” he says, “that the pylorus is not responsible 
for delayed emptying of oils and concentrated solu- 
tions of salt and sugar.” 

Chrysler and Van Liere (9) found that sectioning 
the pyloric sphincter, gastro-enlerostomy, or partial 
parasympathetic denervation of the pyloric sphincter 
in dogs did not decrease the gastric emptying time. 
Ravdin (10) observed that the amount of glucose solu- 
tion remaining in the stomach after one hour was not 
reduced following gastz-o-enterostomy, I’olya or Bill- 
roth I operations. Ravdin, Pendergrass, Johnston and 
Hodes (II) performed similar experiments using oils, 
protein and hypertonic glucose solutions as well ns 
water barium mixtures, and found that operations de- 
signed to eliminate the restraining function of the 
pylorus did not hasten the emptying. 

Pyloric infections, gastro-enterostomics and similar 
operations on patients should provide an abundance of 
material for studies of pyloric function in man. but 
little exact information is recorded. More or less 
signfieant studies have been reported by Gaither < Iff'. 
Itirschner (13), and Beresow and Stern (141. all indi- 
cating that, except in occasional instances, the opera- 
tions referred to do not hasten the emptying of the 
human stomach. Beresow and Stern studied 25 cases 
after Billroth 1 operations and found very rapid (hlit- 
zartige) emptying in three. In five others tiie emptv- 
ing was somewhat accelerated hut orderly ; in the re- 
mainder it was normal. Somewhat different results 
were reported by Shay and Gershon-Cohen < 1 5 ' . who 
found that in the cases reported fats and solutions of 
different osmotic pressures did not delay gastric 
emptying to the same degree in stomachs with resected 
pylorus as in the intact stomach. Since Him were 
dealing with achlorhydric patients, their results do not 
provide a basis for generalization. 

Best and Taylor (1G) state that, “X-ray exami- 
nations of the stomachs of patients in whom lh*> 
pylorus has been excised, show emptying times which 
do not differ appreciably from the norma! 1 Single- 
ton) .” Dr. Singleton (17) advises us that the state- 
ment refers to unpublished observations made in “the 
examination of a number of cases who had Billroth I 
operation for duodenal ulcer, cases in which the pyloric 
sphincter and the duodena! caput only were excised 
and end-to-end gastro-duodenostomy perform 1 : d. These 
cases obviously have no sphincter left, in spite of 
which the emptying time of their stomachs was within 
normal limits.” Dr. Singleton further points out tin- 
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Table I 


Summary of results of m observations of gastric emptying in two animals 


GASTRIC CONTEXTS 



AMOUNT REMAINING IN THE 

STOMACH 


emptying time ! 


After 10 minutes 

After 25 minutes 



i 

(300 c.r.) 

j Controls 

{ 

Pylorus 

open 

Controls 

Pylorus 

open 

Controls 

1 i 


Normal 

c.c. 

Dummy 

c.c. 

c.c. 

Normal 
' c.c. 

Dummy 

c.c. 

c.c. 

Normal 

min. 

Dummy 

min. 

| »Pt*i t 

I j 

rntn. { 

0.9 PER CENT NaCl 
t>oc No. I Max. 

male Min. 

Average 

Dog No. 2 Max. 

female Min, 

j Average 

120 

41 

(11) 72 

130 

55 

(12) 105 

150 

10 

(10) G7 

150 

85 

(6) 115 

155 

0 

(10) 93 

175 

55 

(7) 126 




30 

10 

(11) 19 

25 

15 

(12) 17 

30 

10 

HO) IS 

85 

15 

(0) 23 

JO | 

l*\ 

(io) :» j 

!$ | 
15 

(7) 2? 

N/20 HCi 

Dog: No. I Max. 

male Min. 

Average 

j Dog No. 2 Max. ! 

f female Min. 

1 Average 

; 

260 
375 
(5) 203 

245 
175 
(7) 208 

230 
200 
(7) 208 

220 
215 
(4) 21G 

265 

no 

(8) 221 

225 

210 

(6) 212 

ISO 

no 

(5) 11G 

145 

80 

(7) 126 

140 
115 
(7) 129 

150 
105 
(4) 131 

- 210 

75 

(8) 103 

175 
120 
(6) 151 

50 

35 

(5) 42 

65 

35 

(7) 42 

50 

40 

(7) 45 

55 

40 

(4) 47 

to 

46 

(5) 47 

C5 

45 

(6) 1! 

| 5 PER CENT GLUCOSE ! 

! Dog No. 1 Max. t 

j male Min. j 

Average 

1 Dog No. 2 Max. i 

; female Min. ! 

Average 1 

205 

80 

(G) 117 

190 
130 
(G) 168 

155 

75 

(6) 112 

180 
155 
(G) 1G4 

200 
100 
(G) 147 

215 
155 
(6) 1S7 

151 

35 

(G) 83 

170 

85 

(G) 12 3 

130 

o 

(G) SO 

130 

70 

(6) 93 

140 

70 

(G) 97 

150 

05 

(G) 117 

00 

25 

(0) 88 

75 

35 

(0) 53 

CO 

20 

(0) 42 

55 
- 40 

(0) 43 

CO 

35 

- (C) (5 

a 

35 

(C) Cl 

10 PER CENT alcohol! 
Dok No. 1 Max. 1 

225 

215 

170 

150 

200 

195 

120 

115 

HO 

male Min. . 1 

Average ! 

85 

135 

105 

95 

115 

85 

75 

90 

105 

(6) 146 

(6) 167 

(6) 140 

(6) 125 

(C) 148 

(6) 133 

(6) 100 

(6) 102 

(C) 132 

Dog No. 2 Max. ! 

225 

310 

165 

250 

325 

175 

165 

80 

115 

female Min. f 

115 

1G0 

145 

100 

90 

90 

55 

45 

75 

Average | 

(C) 167 

(6) 212 

(6) 16S 

(6) 157 

(G) 162 

(S) 146 

(6) 93 

(G) 63 

(5) % 

OLIVE OIL f 

Dog No. 1 Max. 

Af 

180 

er 30 minut 
210 

9S 

245 

143 

tfter 3 hours 
1G0 

140 

hrs. 

6.16 

hr*. 

5.6 

hn. 

5.0 

male Min, 1 

115 

140 

140 

70 

42 

100 

3.5 

3.0 

50 

Average 1 

(3) 145 

(5) 185 

(4) 194 

(3) 117 

(6) 90 

(4) 122 

(3) 4.55 

(4) 4.0 

(3) 6.(1 

Dog No. 2 Max. J 

240 

210 

255 

175 

35 

195 

4.5 

3.0 

7.0 

female Min. ; 

25 

145 

70 

. 0 

22 

75 

0.5 

3.0 

45 

Average j 

t 

(10) 13S 

(2) 177 

(6) 1S7 

no) to 

(2) 28 

(6) 147 

(10) 3.15 

(2) 3.0 

(5) 5.5 

i 


impossibility of obtaining normal controls in such 
cases, because of the pathologic state existing prior to 
the operation. 

In the absence of opposing data, it is reasonable to 
conclude that pyloric resection or other operations with 
a similar functional significance do not shorten the 
total emptying time of the normal stomach of man or 
of certain experimental animals. However, when the 
rate of emptying during the first few minutes after 
feeding is observed, the results are somewhat different. 
Cannon and Blake (18) found that after pyloroplasty 
(in cats) the exit of carbohydrate and protein food 
from the stomach began earlier and progressed some- 
what more rapidly than in normal animals. McCann 
(19) observed that in a dog after resection of the 
sphincter more of a meal consisting of meat and water 
had passed into the intestine in twenty-five minutes 
than was noted at the same period of digestion in a 
normal animal. Pannett (20) found (hat after pyloro- 
plasty (in cats) food passed into the duodenum and 
jejunum more quickly during the early stages of diges- 
tion than in normal cats. He could not affirm, however. 


that the accelerated passage was maintained during 
the later stages of digestion. 

The investigations reported, although they arc 
significant, fall short of furnishing a final solution of 
our problem. Gastro-intestinal operations may, for 
various reasons, be followed by delayed gastric empty- 
ing which would conceal the effect of loss of pyloric 
function. Removal of the pyloric sphincter may not 
abolish the sphincteric function, which may, conceiv- 
ably, be assumed by adjacent rings of antral muscle. 
Meyer and Schmidt (21) consider the possibility of a 
sphincter-like action of the muscle surrounding any 
gastro-intestinal anastomosis. There is the further 
difficulty in operative experiments that the control ob- 
servations and the experimental studies must be separ- 
ated by a considerable time interval during which lh'.‘ 
characteristic emptying time may change. 

METHOD 

The method of study that we have used provides for 
eliminating the sphincteric function of the pylorus «itnoa> 
interrupting the continuity of the gastro-intestinal tra - 
it provides also a means of determining whether ‘ e 
sphincteric function is, in fact, absent and of mating con 
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trol and experimental observations on alternate occasions. 

Dogs were used, provided with gastric and duodenal 
fistulas in a manner described in detail elsewhere (2). 
The fistulas were fitted with stoppered cannulas of hard 
rubber; after healing was complete, the tendency to leak- 
age was well controlled. Such animals live indefinitely, 
barring accidents to the cannulas, and show no nutritive 
disturbances traceable to the fistula operations. The 
gastric fistula was placed near the greater curvature in 
the body of the stomach, well away from the pyloric 
antrum. The duodenal fistula was between six and eight 
inches from the pylorus. Both fistulas were so placed in 
the abdominal wall as to bring about a minimal displace- 
ment of the viscera. 

To measure the emptying time, the test material was 
allowed to flow into the empty stomach through a tube 
passed through the stopper in the gastric cannula. The 
entire contents were then withdrawn at appropriate inter- 
vals through the same tube into a graduated cylinder, the 
quantity noted, and the material returned to the stomach. 
The “emptying time” was recorded as the time required 
for the stomach to reduce its content to 50 c.c. or less. All 
the materials were liquid and were at room temperature 
when placed in the stomach.. 

Because of the occasional presence in the “empty” 
stomach of various amounts of gastric juice, food residues, 
hair, etc., which tended to cause variations in emptying 
fates, we adopted the practice of washing out the stomach 
and duodenum with water and filling the stomach with 300 
c.c. of saline, which was permitted to remain until emptied 
normally before beginning observations. The emptying 
time of this “washing out” saline was not recorded ; it was 
observed and, if it was unusual, observations were post- 
poned until the saline emptying time returned to within 
normal limits. 

To eliminate the sphincteric function of the pylorus, an 
open aluminum tube was placed in the pyloric orifice and 
held in place by means of pieces of rubber tubing attached 
to its two ends and brought out through the stoppers in 
the cannulas (Fig. 1). The gastric contents were free to 
enter the lumen of the aluminum tube through four %" 



the pyloric tube. The gastric contents passed through the 
lumen of this tube and therefore encountered no resistance 
due to the pylorus. An apparatus of identical shape and 
dimensions but without holes in the gastric end was used 
in approximately half of the control experiments (dummy 
controls) ; in these the gastric contents necessarily passed 
between the outer surface of the tube and the pyloric 
sphincter. 


holes near its gastric end and to pass into the duodenum 
through holes in the wall of the rubber tube attached to 
the duodenal end. The outer ends of the rubber tubes were 
closed with clamps. It was possible to demonstrate the 
patency of the pylorus by opening the outer end of the . 
duodenal tube and draining out the entire contents of the 
stomach through the tube in the pylorus. The material 
flowed in a steady stream the full diameter of the tube 
and was all out in less than one minute! By this procedure 
occasional accidents, such as plugging of the tube with 
mucus, displacement of the apparatus, etc., were readily 
detected, and we are confident that the pylorus was actu- 
ally open throughout the experiments that are so recorded. 

Three types of experiments were performed with 
each of the materials investigated: (1) normal con- 
trols to determine the emptying time in the absence of 
any apparatus, (2) dummy controls with an apparatus 
in the pylorus identical externally to the open pyloric 
tube but without holes, and (3) experiments with the 
open tube in place (pylorus open). 

SOURCES OF ERROR 

The animals were abnormal in that they had gastric and 
duodenal fistulas. There is no evidence that the emptying 
times were influenced by this fact, but we do not present 
the normal controls as measurements of the normal empty- 
ing time for the materials studied. The frequent emptying 
and refilling of the stomach also may have influenced the 
emptying time. These and other important conditions were 
the same in all the experiments and could not have de- 
termined the difference or lack of difference in emptying 
times observed in the experiments with the pylorus open 
as compared to the controls. 

The most serious objection to the method is the necessity 
for placing apparatus, tubes, etc., in the stomach and duo- 
denum. This difficulty was partially overcome by control 
experiments with the dummy apparatus in position so that 
whatever irritation the apparatus might cause would have 
an equal opportunity to affect the control results. How- 
ever, it is evident that the dummy apparatus tended to 
obstruct the pylorus and thus introduce a condition not 
present in any of the other experiments. This difficulty 
was evident during approximately the first thirty minutes 
after placing the apparatus; after that time it did not ap- 
pear to influence the results. Whatever influence it may 
have had would have been opposite to the general trend 
of the results and may therefore be disregarded. 

RESULTS 

The emptying times of the stomach for 300 c.c. 0.9 
per cent sodium chloride solution, N.20 hydrochloric 
acid, olive oil (100 c.c. plus 200 c.c. of normal saline), 
5 per cent glucose solution and 10 per cent ethyl alcohol 
in normal saline were studied. The N 20 HC1 was pre- 
pared in approximately isotonic solution by mixing 
equal parts of N 10 acid and normal saline. Normal 
controls, dummy controls and experiments with the 
pylorus open were recorded for each substance. The 
average emptying times as well as the amounts re- 
maining in the stomach after 10 and 25 minutes (for 
olive oil after 30 minutes and three hours) are shown 
in Table I. The number of experiments of each type 
is shown in parenthesis beside the averages. 

The average emptying times, except for olive oil, 
were not significantly influenced by the different ex- 
perimental conditions. Keeping the pylorus open did 
not accelerate the emptying of any of the substances 
investigated. The partial obstruction of the pylorus 
with the dummy apparatus also failed to alter the 
emptying time. There was a consistent, and probably 
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minutes for the two animals respectively; for olive oil 
they were eight and 15 minutes. If anything went 
wrong with the drainage — for example if the negative 
pressure was not maintained — the emptying of oil was 
much delayed. In one experiment, in which the ap- 
pearance of bile in the drain tube indicated that some 
oil was free in the duodenum, there was no appreciable 
emptying of oil from the stomach for more than one 
hour. 

Considering the fact that contact of the material with 
the intestinal mucosa could not he prevented completely 
even by drainage under negative pressure, we think that 
the slight differences in emptying time recorded with the 
duodenum draining can be disregarded, and the conclusion 
maintained that the differences in emptying time observed 
under normal conditions were entirely the result of stimuli 
acting within the intestine. 

The experiments with duodenal drainage show that even 
normal saline has some effect within the intestine, tending 
to delay the emptying of the stomach, since duodenal 
drainage reduced the saline emptying time to about one- 
fourth of that required normally. 

Certain incidental observations seem worth recording. 
Bile was found at some time in the gastric contents 
regularly after alcohol, acid or olive oil had been given. 
This was true whether or not the pylorus was able to func- 
tion. It appeared earlier and in greater abundance when 
the pylorus was kept open. The greatest amount of re- 
gurgitation occurred after oil, and the next greatest after 
alcohol. With both substances there were frequent in- 
creases in the amount of the gastric contents. We got the 
impression that the normal mechanism of fat digestion 
may involve the passage of the fat into the duodenum to 
be mixed with the digestive secretions and its later return 
to the stomach for storage during the process of digestion. 

In the beginning we attempted to use Wesson oil as a 
fatty substance. We were unable to do so because the 
animals consistently vomited the Wesson oil, although they 
tolerated equal amounts of olive oil fairly well. The olive 
oil was occasionally vomited — more frequently when the 
pylorus was kept open. 

In the experiments with alcohol, the animals presented 
gross evidence of intoxication only when the stomach 
emptied rapidly. We infer from this that the rapid ab- 
sorption of dilute alcohol, such as to produce intoxication, 
takes place from the intestine rather than the stomach. 

In one animal the rapid passage of alcohol into the duo- 
denum brought on fits of sneezing. We have noted a 
similar reaction in another animal in which any me- 
chanical irritation of the duodenum caused sneezing. 

DISCUSSION 

The stomach can empty only when its contents are 
subjected to a force sufficient to overcome the resist- 
ance to their passage into the duodenum. The force is 
provided by peristalsis in the antrum or increase in 
the tone of the gastric muscle as a whole, and takes 
the form of pressure on the contents, especially in the 
region of the pylorus. The resistance encountered is 
due either to the narrow pylorus or to back pressure 
from within the duodenum, and is determined quanti- . 
tatively by the activity of the sphincter or the duo- 
denal muscle respectively. There are therefore three 
mechanisms available for the regulation of gastric 
emptying, either separately or in combination; (1) 
variations in the tone or the peristaltic activity of the 
gastric muscle; (2) opening and closing of the py- 
lorus; (3) variations in the activity of the duodenal 
muscle. Which of the three is most important in the 
regulation of gastric emptying under normal circum- 
stances remains undecided, although there has been in 


the past a tendency to center attention on the pylorus. 

The results here reported, which are in accord with 
the evidence available from the literature, demonstrate 
that the pylorus is not an esential part of the mechan- 
ism that regulates the emptying of certain liquids, in- 
cluding some believed to be of the greatest importance 
normally as stimuli for the regulatory mechanism. 

Our results do not show an acceleration of the 
initial emptying rate with the pylorus open, although 
such a change appears to be a constant result of surgi- 
cal removal of the pylorus. This difference may he 
due to the fact that the first observation in each of 
our experiments was made too late to detect the more 
rapid initial emptying when it occurred. It is more 
probably an indication that the materials which we 
used contained nothing capable of retarding initial 
emptying, so that this phase was comparatively rapid 
even in the controls. Any delay in initial emptying is 
evidently due to stimuli which act within the stomach. 
In selecting our materials for investigation, we chose 
those which are thought to delay evacuation only when 
present in the duodenum or other part of the intestine. 
It is in regard to the significance of the effect on the 
pylorus of duodenal stimulation that there has been 
the greatest difference of opinion. 

The actual cause of the slower emptying from the 
stomach of such substances as we used can, perhaps, 
be determined by measuring simultaneously the intra- 
gastric pressure, pressure within the duodenum, and 
pyloric tone. We have done some experiments along 
this line which we hope to report at a later time. At 
present we can say that the function that we have 
found to vary most consistently with the rate of 
emptying is antral peristalsis. 

The greater delay in the emptying of fat when the 
pylorus was kept open, as compared to the control ex- 
periments, appeared to us to be due to more frequent 
and extensive regurgitation from the duodenum under 
these conditions. A similar factor was probably opera- 
tive in the experiments with alcohol, although it was 
not great enough to produce an unequivocal difference 
in the average emptying times ; it is slightly suggested 
also in the results of experiments with acid. Probably 
one important function of the pylorus is to control 
duodenal regurgitation. The powerful pyloric con- 
traction which follows each gastric peristaltic wave 
and coincides in time with an increase in duodenal 
activity (22) is strongly suggestive of such a function. 

Our results show that the gastric contents, though 
liquid, will not leave the stomach even through a wide 
open outlet except at a certain rate characteristic for 
the substance concerned. Therefore the pylorus is not 
necessary to keep the stomach from “leaking” when its 
contents are fluid. This fact supports the conception 
of intra-abdominal mechanics set forth by Cannon (23, 
18). He .explained that the full stomach is essentially 
in the situation of a bag full of water suspended in 
water and will, therefore, not empty by simple drain- 
age due to gravity. 

SUMMARY 

The emptying time of the dog’s stomach for normal 
saline, isotonic glucose solution, N/20 HC1, 10 per cent 
alcohol or olive oil was not shortened by the presence 
of a device which kept the pylorus continuously open. 

The rate of emptying of these substances was not 
accelerated in any observed phase of the emptying 
process by’ keeping the pylorus open. 
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The exit of olive oil from the stomach was retarded 
throughout the period of emptying and the emptying 
time prolonged when the pylorus was kept open. 

An open pylorus favors regurgitation from the duo- 
denum. 


CONCLUSIONS 

Closure of the pylorus is not an essential factor h 
the delayed emptying from the stomach of oil acid 
solutions and certain other liquids. One function of 
the pylorus is to control duodenal regurgitation. 
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Duodenal Intussusception* 
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W. AV. BOARDMAN, M.D. 
and 

EMERY LEIVERS, M.D. 

SAN FRANCISCO, CALIFORNIA 


D UODENAL intussusception occurs so infrequently 
that in most textbooks it is not mentioned and 
Fitzwilliams (1) in his report of one thousand cases 
of intussusception found no case originating in' the 
duodenum. He further states that “the duodenum, on 
account of its fixity, is never the starting point of the 
trouble.” However, Kellogg (2) in his excellent book, 
“The Duodenum,” devotes a chapter to duodenal intus- 
susception and reports eleven cases gathered from the 
literature during the past hundred years. Of these, 
five originated in the stomach, thus leaving only six 
of true duodenal intussusception. 

After a careful search of the literature we have 
been unable to find any additional cases. Because of 
the infrequency of the lesion, the diagnostic problems 
presented, and its amenability to treatment, we have 
felt justified in briefly reviewing the earlier cases and 
in reporting a recent case from the Stanford Medical 
Service. 

CASE REPORTS 

Case/: 1 830. K. SumJelin (3). Male, aged 47. Always 
well up to six months before admission. During this period 
he was troubled with intermittent attacks of severe ab- 
dominal pain associated with vomiting. His last attack 
started after a heavy meal with pains in the lower ad- 
domen followed by vomiting. The pains increased in 
severity, the vomiting persisted, and became “cofTee- 
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ground-like,” he was thirsty, the extremities were cold, 
the face was livid, the pulse was rapid and feeble, and 
there was hyperaesthesia of the abdomen. Autopsy re- 
vealed an intussusception of almost. the entire length of 
the duodenum into the jejunum. Directly above the in- 
vagination, the duodenum was seen constricted for about 
two-thirds of its diameter by a smooth solid induration. 

Case II: 1866. V. Paris (4). Male, aged 25. About ten 
months before his fata] illness, he began to notice a heayj 
feeling in the epigastrium which had no relation to meals. 
This symptom continued and about five months later was 
associated with vomiting. Vomitus was not remarl.n c. 
Attacks occurred three or four times per week. The 
patient was not incapacitated. Constipation progressive y 
increased. Nine months later, the attacks increased in 
frequenev and duration. He entered the hospital because 
of pain and vomiting. On entry, he had no fever, was pale 
and emaciated, but in no extreme distress. There was pain 
in the epigastrium and left hypochondrium. His 
continued irregularly for a period of weeks. He ha n 
relief, became very weak, and died of pulmonary c< ™0 
cations. Autopsy revealed a partial invagination o 
terminal portion of the duodenum into itself. On j one 
portion of the circumference of the duodena! wal I was m- 
vaginnted. A fibro-muscular polyp was found which a 
this portion of the wall for its base. 

Case III: 1890. AV. Collier (5). Male, aged -1. 1- 
illness began about twelve months previous to is !i( I 1 
sion with pain across the upper abdomen and vom.tm-- 
These symptoms increased in severity during the la' ■ - 
months.The pain was not affected by food and the vcmi.ws 
was not remarkable. On entry, the patient loo *ei anvi 
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and decidedly ill. Nothing was discovered in the abdomen 
to account for the pain and vomiting. His symptoms con- 
tinued relentlessly under conservative regimen. One eve- 
ning, the patient was seized with more severe abdominal 
pain and urgent vomiting. Later, a distinct mass could be 
made out, running obliquely across the abdomen from left 
to right. Surgery was advised with the tentative diagnosis 
of intussusception. A large insussusception was found 
commencing within a few inches of the pylorus. The in- 
vagination was easily reduced but his condition did not 
improve. On postmortem examination an enormous number 
of polypi were found. These varied in size from a pigeon’s 
egg to a pea and were scattered throughout the stomach 
and the small intestines with the greatest number in the 
duodenum and the upper jejunum. The specimen showed 
n large lobulated villous growth situated in the duodenum 
a short distance from the pylorus. The constricted at- 
tachment of this villous growth to the mucous membrane 
was the starting point of the intussusception. 

Case IV: 1897. P. Thompson (G). Female cadaver, 
aged 75. The author states, "I was able to ascertain that 
for some months before death there had been no gastric 
disturbance and no symptoms to lead one to suspect the 
presence of the growth." The cause of death was certified 
as “senile decay.” Examination of the intussusception re- 
vealed that the pylorus and the first part of the duodenum 
had passed into the second part of the duodenum and 
formed a prominent mass from which the pedicle of the 
tumor projected. The tumor pedicle originated from the 
inferior margin of the pyloric ring. Microscopic diagnosis 
of the tumor was “fibroadenoma.” 

Cose V: 192G. E. L. Kellogg (7). Male, aged G9. 
Family and past history were non-contributory. For the 
past four years, he had noted periods of fullness and 
flatulence but no marked symptoms until August, 192G. 
At that time, he had a sudden attack of nausea and vomit- 
ing followed by severe cramp-like pain, lasting ten to 
twenty minutes and recurring at frequent intervals for 
twenty-four hours, located below the navel and extending 
across the abdomen. The symptoms disappeared after 
three days and he remained well until October, 192G, when 
he vomited repeatedly without pain. Later in the same 
month there was slight fever for three days and for two 
days the bowels did not move. This was followed by a 
gradual loss of weight and strength and progressive 
anemia. In November, following an attack of vomiting 
with marked prostration, he was admitted to the Polyclinic 
Hospital. He was moderately nourished but very anemic. 
The pulse was rapid and feeble, there was slight tender- 
ness to pressure about the navel, and the bowels moved 
with onemnta. Roentgen-ray investigation showed dila- 


tatation of the duodenum and upper jejunum. This v,a< 
attributed to adhesions causing obstruction. The stool" 
contained occult blood. At operation, the upper portion of 
the jejunum was distended, dark, and contained a solid 
nvnl mass which was movable within the lumen. This 
was pushed upward through the jejunum ami the duo- 
denum until it presented at the pylorus but could not be 
forced past the pyloric ring. It was jeadily delivered 
through an incision crossing the pylorus at light angle' 
and proved to be a pedunculated tumor attached to the 
posterior duodenal wall close to the pyloric ring. The 
tumor was removed and the wound closed without drain- 
age. 

It was determined that the superior duodenal angle had 
been obliternted by stretching of the hepatoduodenal liga- 
ment, and that an intussusception of the duodenum and 
pyloric end of the stomach into the jejunum had taken 
place without causing complete obstruction. 

Pathologist's report: Tumor from the duodenum: ade- 
noma, benign. 

Follow-up reports indicated that within about six weeks 
his blood picture wns practically normal, lie was taptdly 
gaining weight. Three years later he was in good health. 

Case VI: 1929. L. Muller (8). Male bartender, aged V 5 . 
Patient entered the clinic with the symptom" <>.' pylorir 
stenosis with gastric dilatation which was thought to I- 
the result of a cancer or ulcerated cicatrix. For the pari 




Fig. 3. Case VII. Barium examination showing dilat'd 
duodenum with cone-rimped di-;n! «nd. 
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Fig. 2. Case VII. Barium examination at three and one- 
half hours; stomach and duodenum still filled with barium. 


year, he had experienced frequent vomiting and severe 
thirst. The vomitus was usually of a mucous nature. Four 
weeks before hospital entry, pain appeared in the right 
side. He vomited after each meal and complained of anor- 
exia, weakness, and frequent fainting spells. His urine 
volume was small. He had no fever. He continued work- 
ing until eight days previous to admission. 

On physical examination, he appeared extremely emaci- 
ated and vomited frequently. The vomitus was bloody 
mucus with no fermented odor. No masses were felt in 
the abdomen. Benzidine reaction in the stool was triple 
plus. On the second day, he had a little muscle spasm but 
nothing definite could be made out to explain his com- 
plaint. Patient failed rapidly and died on the third day. 

At autopsy, the stomach was in its usual position. About 
four finger-breadths below the pylorus near the superior 
duodenal angle a five-centimeter piece of the upper outer 
circumference of the duodenal wall disappeared into a 
funnel-like lumen. At the apex was found a wainut-shaped 
soft, purple polyp which was covered with fine villi. The 
polyp was rich with blood but was not ulcerated or hemor- 
rhagic. Nothing remarkable was found in the rest of the 
duodenum except adhesions between it and the liver cap- 
sule. The jejunum was enlarged twice its normal size for 
the first meter portion. In the enlarged portion, there 
were two more invaginations; one, about a hands-breadth 
below the duodeno-jejunal junction and the other twenty- 
five centimeters further down. The former was isoperis- 
taltic and circular and the latter was f.ntiperistaltic and 
retrograde. The ileal contents were of a black, tarry-like 
nature. 

Histological examination; The polyp was a mucous 
adenoma of papillary character. 

Case VII : Stanford. 193G. Mrs. B. T. Female, aged 
G2. Entered Stanford Hospital August 28, 1935, stating 
she had been perfectly well up to December, 1934, at which 
time she began to be troubled with nausea and vomiting, 
the latter coming on fifteen minutes to two hours after 
meals. She felt that in the last six months she had vomited 
practically all the food eaten. Her weight had dropped 
from two hundred to ninctv-six pounds at the time of ad- 
mission. For several weeks before admission the vomitus 
had been cofTee-ground-like in character, there had been 
extreme weakness, there had been no pain, and stools had 
been tarry. 

The family and past history was unimportant. 

Physics 3 examination, made by a student at time of ad- 
mission, was unimportant except for the evidence of 
emaciation and the presence of a large mass in the epi- 
gastrium. Later, examination by the medical house officer, 
failed to confirm the presence of this mass. A few days 


later, the mass was again described about fifteen lv 
centimeters in the epigastrium to the right of the nrVu'f 
It was noted that this mass could be pushed arms- tv’ 
midline. 

A blood count showed 3,750,000 red cells with a W, 
globm of 67%; white and differential count was unimw- 
tant. 1 


A urinalysis was negative. 

A histamine test-meal showed a maximum total nciditv 
of twenty-four; free hydrochloric of eight; a strong occult 
blood reaction, highest ten minute volume was twentv-fg.. 
cubic centimeters. 

An icterus index was fifteen. 

Stool examination was strongly positive for blood. 

Blood Wassermann was negative. 

A gastro-intestinal X-ray series on August twenty-ninth 
was first reported to show no demonstrable disease of the- 
gastro-intestinal tract. After further consultation with 
the X-ray department, the following leport was given: 
"Preliminary film of the abdomen shows no abnormal small 
or large bowel gas. No calcified or soft tumors are seen. 
Examination of the stomach with barium shows a normal 
appearing stomach. Peristaltic waves travel to the end of 
the stomach. The duodenal cap fills completely. Barium 
gets into the duodenum but at the immediate examination 
no barium at all passed through the duodenal loop. The 
obstructed end of the duodenum is cone-shaped. The 
patient was seen again in three and one-half hours at 
which time the barium was still in the stomach, and in 
the duodenal loop. Only a tiny amount of barium had 
passed into the jejunum. At twenty-four hours, the 
stomach and small bowel were empty. Conclusion: Ob- 
struction in the duodenum. This was complete for a few 
hours but later the obstruction was apparently relieved 
for at the twenty-four hour examination the stomach and 
duodenal loop were both empty.” 

On September third, examinations made by Dr. A. I,. 
Bloomfield who was unable to feel any abdominal ma«s. 
The following day, patient had slight fever and swelling 
of the left parotid. Vomiting persisted. Dr. E. Holman 
was called in in surgical consultation at which lime no 
abdominal mass was palpated. Diagnosis was deferred. 
Patient kept up symptomatic treatment. On September 
eighth, patient was again seen by Dr. Bloomfield who re- 
ported “the whole situation is still obscure, tongue is defi- 
nitely smooth, abdomen is very soft, and I am still unable 
to feel any mass. The story of poor diet may be related 
to the present anemia and glossitis.” 
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is generally thought to be stasis of bile 
with secondary infection playing a 
minor role. The diagnosis of gall blad- 
der disease depends primarily upon 
roentgenologic findings. This will re- 
veal failure of the gall bladder to con- 
centrate the dye, failure of the dye to 
reach the gall bladder, or a deficient 
secretion of bile, all of which will show 
non-visualization of the gall bladder. 

The author believes that the treat- 
ment should attempt to relieve bile 
stasis. In accordance with this, one of 
the authors began giving a diet of 
cream, butter and in some cases eggs, 
plus frequent feedings of high smooth 
bulk together with antispnsmodics. 
Cooked fats or greases were curtailed. 
During the last three years kelo-chol- 
anie acids were also used. The author 
believes that this method results in a 
direct stimulation to the flow of liver 
bile and also initiates contraction of 
the gall bladder. 

The results of this therapy on 131 
patients showed that those receiving 
the keto-cholanic acids were improved 
greatly both subjectively and objec- 
tively, except in those cases where 
large stones were demonstrated. These 
cases, however, showed marked subjec- 
tive improvement. The authors con- 
clude that this is the therapy of choice 
in low grade gall bladder disease, but 
that it should not be u«ed in common 
duct obstruction and acute cholecy- 
stitis. 

Francis D. Murphy, Milwaukee. 

Schindler, Rudolf, Ortmayer, M\rie 
and Renshaw, John F. 

Chronic Gastritis. J. A. ill. .4., 

Vol. 10S, y. 405, Feb. 0, 1937. 

Chronic inflammation of the stomach, 
although not considered an entity for 
the past thirty years, has recently been 
shown to exist. Clinically chronic gas- 
tritis was rediscovered with gastro- 
scopy by the senior author in 1922. The 
normal mucosa has been studied in 
people of all ages and has been found 
to be smooth, silk-like, glistening and 
orange red. 

In 2500 patients with abdominal com- 
plaints who were examined gastro- 
scopically, 50 per cent present evidence 
of mucosal changes characterized by 
layers of whitish, grayish or greenish 
mucus, or hyperemie spots. These were 
termed superficial gastritis and usually 
healed. Other cases showed greenish 
gray spots which did not change and 
were termed atrophic gastritis. In still 
others, the mucous membrane was 
swollen, thickened, velvety, often con- 
taining hemorrhages, and erosions and 
nodules, nodes, creases or crevasses. 
This was termed hypertrophic gastritis 
and in spite of careful treatment would 
not return to normal. The fourth type 
occurs postoperatively, consists of all 
other three forms combined and has 
the worst prognosis. 


In a study of 228 cases at the Uni- 
versity of Chicago, it was found that 
the ago varied from twenty to sixty 
years. The duration of symptoms aver- 
aged five and one-half years. The 
hypertrophic form was commonest in 
the male, the other forms equally dis- 
tributed. In some cases appetite was 
poor, in others normal. The distress 
was epigastric, delayed in the hyper- 
trophic form, and occurring shortly 
after menls in the atrophic form. Peri- 
odicity was present in some of the 
hypertrophic forms, but not as marked 
as in ulcer. Many had gas and belch- 
ing. 


The intestinal tract, in the opinion of 
many authorities, constitutes one of 
the most important factors in systemic 
disease. So frequently is it the focus of 
infection that it can no longer be over- 
looked in the etiology of many sys- 
temic disorders, allergic and otherwise. 

When symptoms point definitelv to 
the absorption of toxic substances 
from the intestinal tract, consider the 
value of Soricin (sodium ricinoleate) 
as a detoxifying agent. Soricin inhibits 
putrefaction and proteolysis, and tends 
to reduce toxicity of the bowel content. 

Thus, the absorption of toxic sub- 


In all forms the intestinal function 
was normal. 

Physical examination was usually 
negative. In some cases there is a 
tender zone on light palpation below 
and to the left of the navel. Gastric 
analysis is practically useless. X-ray 
1 examination also is of little help in 
diagnosis. Gastroscopy is the only diag- 
nostic procedure at present. 

The treatment consists of a very 
bland diet, fed in frequent small 
amounts. Raw fruits and vegetables 
must be avoided. Bed rest for eight 
days and hot applications should be 
used in the superficial form. Lavages 


stances from the bowel — evidenced 
by such, frequently remote, symptoms 
as migraine, vertigo, and urticaria — 
can be checked in many cases by the 
oral administration of Soricin. 

TWO 110S AGE FOB MS 
Soricin Capsules: (Enteric Coated) 

10 grain size, available in boxes 
of 20 and 100 capsules each. 

5 grain size, available in boxes 
of 40 and 100 capsules each. 
Soricin Tablets: (Enteric Coated) 

5 grain size, available in bottles of 
100 tablets. 


WRITE TOR COMPLETE INFORMATION AND A SAMPLE 


7L1LL. S. J'lcnclL c 


cm 


CINCINNATI, U. S. A. 


'ynuij 



AN IMPORTANT FACTOR 



304 


American Journal of Digestive Diseases and Nutrition 


tion eivine rise t0 slowly developing obstruc- 

It would thus seem difficult to differentiate the 
symptoms arising from primary tumor with obstruc- 
tion from those arising from tumor complicated by in- 
tussusception, except that the symptoms of obstruction 
from tumor would probably be more constant than 
those from intussusception- An evanescent mass is 
probably the most typical finding. Treatment is obvi- 
ously surgical and should be successful if complications 
are not encountered. Naturally, the earlier the diag- 
nosis is established and treatment undertaken, the 
better the prognosis. The post-operative course in the 
Stanford case was extremely difficult because of the 
deficiency states. 

CONCLUSIONS 

1. True duodenal intussusception does occur but is 
a rare lesion. 


duodenum. USUall> ' SeC ° ndarj ' t0 a ben * n tum « «» 

3. It may ' occur in males or females and fro- 
twenty-one to seventy-five years. 

4. Vomiting, emaciation, anemia, evanescent 
gastric mass, and X-ray evidence of dilatation of L 
duodenum are the usual findings. 

5. Surgical treatment should be successful if coir- 
plications are not encountered. 
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A Study of Peptic Activity by Means of the Double Histamine Test 


By 

ANDREW B. RIVERS, M.D.* 
and 

FRANCES R. VANZANT, M.D.f 

ROCHESTER, MINNESOTA 


I T is not our intention to review in detail the volumi- 
nous literature on the secretion of pepsin or its role 
in the etiology and ehronicity of peptic ulcer, except 
to state that values for pepsin are usually increased in 
the presence of peptic ulcer. There also is much evi- 
dence to suggest that ulcers heal with great difficulty 
in a medium of gastric chyme which has an increased 
peptic concentration. There can scarcely be any doubt 
that some relationship exists between persistently ac- 
centuated peptic activity and accentuated ulcer-form- 
ing tendencies in certain cases. In a previous paper we 
have shown that a remarkable degree of correlation 
exists between the amount of ferment and the severity 
and intractability of the symptoms. 

Recently, we have made some investigations regard- 
ing the behavior of the chief cells and the parietal cells 
during the course of a double histamine test, which 
consists of the study of the secretion following two 
successive injections of histamine. The object of this 
study was to learn more about the ability of the cells 
to maintain vigorous secretory rates. We were inter- 
ested not only in learning how high a concentration of 
acid and pepsin could be attained but we wanted to 
know how long the acid-pepsin secretion would he con- 
tinued before retardation of these rates became evi- 
dent, for we believed that both the intensity and the 
duration of the secretory response might serve as a 
means of determining the accentuated ulcer-producing 
tendencies in certain cases. 

The controversy regarding the ability of histamine 
to stimulate the secretion of pepsin continues. Most 
observers have noted an increase in peptic activity of 
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the gastric juice shortly after the injection of hista- 
mine, but many have assumed that this is due solely 
to a washing out of preformed pepsin and that it i« 
not the result of actual stimulation of the parietal 
cells. 

Some interesting facts regarding the behavior of 
the parietal cells during the course of the double hista- 
mine test were observed. These suggested that stimula- 
tion of the parietal cells by histamine results in a 
copious outflow of pepsin from the tubules in much 
greater amounts than could be expected from a simple 
washing-out process. 
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Fig. 1. Change in the secretion of pepsin ami gastWc 
id following the injection of histamine; one may now a 
irked rise in the secretion of both constituent* fowunrv 
e second injection. 
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Fig. 2. Comparison of increase in the secretion of 
pepsin following first injection of histamine and that fol- 
lowing a second injection; the increase produced by the 
second injection is equal to that produced by the first. 


METHOD OF STUDY 

In performing double histamine tests a small-bore 
Sawyer tube was introduced into the stomach and the 
gastric contents were aspirated as completely as pos- 
sible. The contents then were evacuated at ten-minute 


periods during which time unstimulated' fasting secre- 
tion was removed. After collecting two or three fast- 
ing specimens and assuring ourselves that the stomach 
was free of secretion, histamine was injected subcu- 
taneously in doses of 0.1 mg. for each 10 kg. of body 
weight. Following this, gastric juice was aspirated 
for six periods of ten minutes each. Then the same 
amount of histamine was again injected subcutane- 
ously and specimens were collected for six more 
periods of ten minutes each. The concentration of 
pepsin was estimated by the modification of the Gil- 
man-Cowgill method described by Osterberg, Vanzant 
and Alvarez and acidity was determined by titration 
with tenth normal solution of sodium hydroxide, using 
Topfer’s reagent as an indicator. Figures represent- 
ing quantities of acid and pepsin secreted for each 
period of ten minutes were obtained by multiplying 
the concentration of the substances by the volume of 
the specimen. 

RESULTS 

This test was performed in sixty-six cases. In a 
large number of these cases the patients had peptic 
ulcer. Table I shows the concentration and quantity 
of the pepsin secreted during the successive ten-minute 
periods. 

From a study of the results obtained in these cases 
it is evident that the argument, that" the secretion of 
pepsin is not stimulated by histamine hut that pre- 
formed pepsin is merely washed out, breaks down be- 
cause the shortness of the interval between the two 
injections precludes the possibility of pepsin accumu- 
lating in the tubules in as large a quantity as we ob- 
tained following the second injection of histamine. 
The cux-ves (Figs. 1 and 2) show that the secretion of 
pepsin reaches its height in the first twenty minutes 
after injection and then falls rather abruptly to a low 
level. Following the second injection of histamine, 
an almost identical curve was observed except that 


Table I 

The mean and median concentration and quantities of acid and pepsin secreted by sixty-six patients 



Free hydrochloric ncid 

Pepsin 

Time after first dose of 
histamine, minutes 

Concentration 

Quantity 

Concentration 

Quantity 


Mean 

Median 

Mean 

Median 

. 

Mean 

Median 

Mean 

Median 

0 





881 
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62.0 

65.0 

26.4 

26.9 

1523 

1100 
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82.2 

87.1 

35.3 

33.0 

1313 

1000 

40S 

364 

30 

86.8 

91.0 

31.7 

2S.1 

972 

738 

225 

217 

40 

80.0 

85.0 

28.0, 

27.9 

969 

637 

214 

183 

50 

GG.3 

G9.4 

21.8 

15.7 

792 

549 

175 

136 

60 Second dose of 
histamine 

59.4 

62.7 

17.3 

11.9 

S80 

650 

141 

169 

70 

72.6 

74.0 

36.4 

26.2 

1297 

1032 

382 

363 

. 80 

85.5 

92.9 

38.7 

34.4 

1220 

930 

400 

375 

00 

85.7 

86.7 

32.1 

2S.0 

954 

750 

242 

192 

100 

79.5 

83.0 

28.0 

22.3 

847 

660 

219 

1G7 

no 

G6.4 

71.7 

20.0 

16.3 

824 

640 

182 

147 

120 

G'J.S 

64.3 

17.0 

12.4 

970 

-836 

178 

171 
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slightly higher values for pepsin were obtained in the 
first ten minutes after the first injection than were 
obtained in the corresponding period after the second 
injection. This difference may well be due to a wash- 
ing out of preformed pepsin by the first injection. 

SUMMARY 

It would seem that histamine performs two func- 


tions so far as the presence of pepsin in the stomach 
is concerned: First, it causes a washing out of the 
preformed pepsin and, second, it stimulates an actual 
secretory increase in the function of the parietal cells. 
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T HE enterohepatic circulation of bile acids as postu- 
lated by Schiff (1) in 1870 has since been con- 
firmed and proved conclusively by the work of numer- 
ous other investigators (2, 2). Although the changes 
occurring in the enteric portion of this circulation are 
well known, flie intrahcpatic mechanism has remained 
an unknown factor. However, by observing the changes 
in the chemical composition of the bile, it is possible 
to determine the end results of the bile acid meta- 
bolism ns it is effected by both the endogenous and 
exogenous factors involved in the enterohepatic circu- 
lation of bile salts. 

Whipple and his coworkers (4) have carried out 
careful and extensive studies on bile acid metabolism 
in the dog. These workers have shown that the limit- 
ing factor in the output of bile acids is the amount of 
available cholic acid. Although the precursors of cholic- 
acid are as yet not definitely known, Whipple and 
Smith (5) have shown that tryptophane is essential 
for the formation of cholic acid. 

In the dog Whipple (4) has also observed the im- 
portance of diet. The lowest output of bile acids 
occurred in'anirnals which received only carbohydrates. 
The output of bile acids was lower on this diet than in 
the fasting dogs, the reason being that there was less 
destruction of body protein in the animals on a carbo- 
hydrate diet than in the fasting dogs. The highest 
output was obtained with a meat diet which supplied 
ample proteins. In the fasting dog the output of bile 
acid remained at a constant level for a considerable 
length of time, and this fixed level is called the “en- 
dogenous level” (4) of the bile acids. However. Whip- 
pie obtained the maximum output of bile acids by bile 
salt feeding in these dogs. Furthermore, these experi- 
ments have demonstrated that there is a regulatory 
mechanism present in the liver which controls the 
secretion as well as the destruction of bile acids. The 
greatest stimulation of this hepatic secretory mechan- 
ism can lie produced by the administration of bile 
salts. 

Very few similar determinations of the bile salt 
+ IJ!7r UiViravry f-*r !'* tV.jr 

*»-v IVt •*.**-: n r 

i*?:. 


metabolism have been carried out on human bile. 
Recently Doubilet (G) has described improved methods 
for bile salt analysis which are applicable to human 
bile. We wish to present a series of cases in which we 
have attempted to determine the components of human 
bile as they exist in fistula bile obtained from cases of 
postcholecystostomy and clioledochostomy, and further, 
to observe the changes that can be produced in the 
composition of that bile by the oral administration of 
bile salts. 

METHODS 

The constituents of the fistula bile anil the methods used 
for their determination are ns follows: cholic, desoxycholic, 
and tnurocholic acids by the methods of Doubilet (G) ; 
total conjugated bile acids by the method of Smith, Groth 
and Whipple (7) ; nnd cholesterol by the method of Elman 
and Taussig (8). 

The human fistula bile used for the following differential 
chemical analyses was obtained from ten patients who had 
been operated for some pathology of the biliary tract, in 
some cases the drainage tubes were placed in the gall blad- 
der and in the remaining eases “T” tubes were placed in 
the common bile duct. The specimens were collected for 
periods of 21 hours, nnd aliquot portions were used for 
annlysis. 

All patients were given the same type of diet post- 
operatively. However, in those patients with severe post- ' 
operative nausea and vomiting, the entire diet was not 
taken and this would cause some variation in the rate of 
secretion of bile acids. 

The hippuric acid test was U'ed to determine the degree 
of hepatic damage nnd the serum bilirubin wn« used to 
measure the degree of icterus. 

Five patient' who were used as controls did not receive 
any bile salts either preopern lively or postopcratively. The 
remaining five did receive bile salts* during the postopera- 
tive period of study. 

DISCUSSION AND RESULTS 

The first four cases presented in Table 1 form a con- 
trol group in that they did not receive any bile salts 
and they all received the same type of diet, although 
an accurate record of the ford Intake was not kept. 

t TYf mTt f In t!*"** ft’j'iir** *»« firm. 
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Table I 

Differential quantitative analysis of human fistula bile. Control group; did hot receive bile salts 
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309 
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i 
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I 
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5 
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1 1 
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3 ; 
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43 

22 

107 

39 

0 

I 

147 i 

175 1 
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271 

33 

318 

S4 

22 


43 

23 

12 


In Case 1 the collection of bile was begun immedi- 
ately after surgery, but in Case 2 the collection of 
specimens was not started until the eleventh day after 
surgery. Together these cases present a complete daily 
analysis of human choledochal bile over a period of 17 
days. The results indicate that the composition of this 
bile and the proportion of each component studied in 
the 24 hour specimens is remarkably uniform in spite 
of the variable diet. Similar results have been reported 
by V,' hippie and Smith (9) in their analyses made on 
dog bile under similar conditions. 


In Cases 1 and 2 and in other cases of this series tl 
output of conjugated bile acids, as determined by tl 
amino-nitrogen method, was often found to he large 
than the output of total bile acids as determined b 
the ii on method. Similar results were also observe 
by Doubilet (10) in his postoperative fistula cases. Hi 
explanation of this is that the fistula bile may contai 
other amino-nitrogenous materials which are solubl 
in alcohol thereby increasing the concentration of th 
conjugated acids above that of the total bile acids. 

The bile cholesterol output in these cases was simiia 
to the amount found in fistula bile by Wilkinson (11) 
• T? e . th , ird case in the kroup differs from other case 
m that there was a higher proportion of desoxycholi 
acid, although the amount of cholic acid and cholestero 
was at the same level observed in the first two cases 
. e conjugated forms of bile acids were not determ 
Jn ti,is case - On the fourth day there was a sud 
den and unexplainable rise in the desoxycholic conten 
of the bile, while in the other cases this immediati 
postoperative period was characterized by a decreased 
output of all bile acids and cholesterol. However, thi.< 
rise was of short duration so that on the eleventh day 
the amount of desoxycholic acid present in the bile 


approached the amount found in the other control 
cases. The cholic acid and cholesterol content fol- 
lowed the same course as outlined in the first two 
cases. 


The fourth case in this group was that of a cholecy- 
stic fistula and the specimens were obtained on the 
second and the sixth days. The composition of the 
bile in these specimens was the same as that observed 
on the same days in other cases of this control group. 

The fifth case demonstrates the changes which occur 
early in the course of “hepatic insufficiency.” The 
specimen of the first 24 hour period after surgery 
showed a level of bile acids and cholesterol similar to 
that found in the other cases in the first postoperative 
specimen. In the second and third specimens there 
was a very rapid decline in the concentration of these 
substances in the bile. This decrease in the quantita- 
tive secretion of bile acids and cholesterol was not 
paralleled by a proportionate decrease in the volume 
of bile obtained from the fistula. The volume of the 
first specimen was 153 c.c,; the second was 6G0 c.e. ; 
and the third was 163 c.c. The patient died a few 
hours after the third specimen was obtained. 

Smyth and Whipple (12) have observed a similar 
phenomenum in dogs. When the dog was given a small 
dose of a hepatotoxic drug such as chloroform, it was 
possible to reduce the bile acid content of the bile to 
within 10 per cent of normal without decreasing the 
flow of bile. Furthermore, it was found that there 
was no change in the microscopic appearance of the 
liver cell in the dogs which had received this dose of 
chloroform although there had been a marked change 
in the metabolic function of the liver cell. Bolhnan 
and Mann (13) have been able to produce the opposite 
result in dogs by means of toluylenediamine. After 
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Table II 

Differential quantitative analysis of human fistula hilc. This group received bile salts 
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the Administration of this substance to clogs, a marked 
suppression of the How of bile occurred, but a rise in 
the bile acid content of the peripheral blood and urine 
indicated that there had not been an ecpial depression 
of the bile acid formation by the liver. These results 
would indicate that the formation of the bile acids by 
the hepatic cell is not merely a mechanical fdtration of 
these substances from the portal blood but rather is a 
distinct metabolic function of the liver cell. 

The four cases presented in Table II received bile 
salts during the postoperative period. The first case 
in this table ( Case G ) received bile salts from the third 
to the fourteenth day. The administration of bile salts 
produced a marked increase in the amount of cholic 
acid and desoxycholic acid and in the amount of bile 
acids conjugated with glycine, but there was no defi- 
nite change in the amount conjugated with taurine or 
in the amount of cholesterol contained in these speci- 
mens of bile. The increase in bile acid elimination 
occurred in the first 21 hour specimen after adminis- 
tration of the bile salts, and the bile acid content was 
maintained at this high level for the remainder of the 
period of observation. This level was distinctly higher 
than any observed in the control cases during a similar 
period of observation. 

At the time of operation of Case 7, sufficient bile 
was found in the gal! bladder to permit a complete 
analysis of this bile. These results tire given in Table 
II. This patient bad received bile salts for 1 month 
prior to operation, but this medication had been dis- 
continued for 10 days before surgery. This sample of 
gall bladder bile riilTcnd from the fistula bile studied 
in that the bile arid rontent was very much higher and 
this increase was confined childly to the desoxycholic 
acid fraction and the portion conjugated with glycine. 
Taurine and cholic acid and cholesterol were not in- 


creased above the amount found in the fistula bile in 
the same case after surgery. There was also a large 
amount of free bile acid present in this specimen. This 
relative reduction of the cholic acid content and the 
presence of free bile acid was observed by Doubilet 
(10) in gall bladder bile from cases of cholecystitis. 
Doubilet considers these findings significant of cholecy- 
stitis and he is of the opinion that the inflamed gall 
bladder is unable to absorb the desoxycholic and the 
free bile acid. The pathological report of the gall 
bladder obtained from Case 7 showed a definite chronic 
cholecystitis. The cholesterol content of (he gall h la el- 
der bile was not increased above the amount found in 
the fistula bile. 

Further study of the specimens of fistula bile ob- 
tained from Case 7 after (he choledochoslomy revealed 
a marked decrease in the bile acid content during the 
first <18 hours after surgery. This depression of bile 
acid secretion was observed during the immediate 
postoperative period in the other cases in this study, 
ami Greene, Aldrich and Itownlree (1*1) liave observed 
the same decrease in bile acid output in the dog after 
a cholecystectomy under iso-amvl ethyl barbituric acid 
narcosis. This depressant effect of surgery of the 
extrahepatic biliary system may have been due to the 
operative procedure itself, the anesthetic, or a dis- 
turbance in the portal circulation. 

The administration of bile salts was started in Case 
7 during the first 2J hours after surgery, and the out- 
put of bile acids promptly rose to a level above that 
observed in the control cases. The cholic acid showed 
less response than the desoxycholic acid to the oral ad- 
ministration of bile salts. During the eleventh day 
there was a very great increase in the amount of des- 
oxycholic acid secreted. Again, as in all of the other 
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Table III 

Hepatitis treated with bile salts (Case 10) 
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cases, the cholesteroland taurine fractions were only 
slightly affected hy the bile salt administration. 

In the two remaining cases in this table the bile 
salts were not started until much later in the post- 
operative period. The decrease in the bile acid and 
cholesterol content of the bile during the first few days 
after surgery was very evident in these cases (Cases 
8 and 9). In both patients the composition of the 
fistula bile prior to the administration of bile salts 
was very similar to that observed in the control cases 
presented in Table I. The bile salts produced a rise 
in the cholic, desoxycholic, and bile acids conjugated 
with glycine, but produced no definite change in the 
acids conjugated with taurine or in the cholesterol 
output. 

Case 8 differed from all others in this study in that 
all specimens of the bile contained free bile acid, while 
in the other cases free bile acid was found only occa- 
sionally. 

Case 10 is presented in Table III. In this patient 
the pathology was found to be intrahepatic rather than 
extrahepatic. Grossly, at the time of operation, the 
liver presented the typical picture of a severe hepa- 
titis. It was possible in this instance to measure the 
exact amount of food taken by the patient. The stools 
were examined for urobilin and bile salts. The urine 
was tested for bile salts and the degree of icterus was 
followed by means of the serum bilirubin test. 

The patient’s condition was critical for the first 8 
days after surgery and it was doubtful if he would 


survive. Several transfusions were necessary as well 
as intravenous glucose solution during the first portion 
of the postoperative period. When the collection of 
bile was begun on the eighth day it was impossible to 
detect any cholic acid, desoxycholic acid, or cholesterol 
in the bile. Some taurine was found, but a portion of 
this may have been due to the presence of ethereal 
sulphates or sulphur compounds in the bile other than 
taurine. It is of interest that this patient was able 
to survive with the hepatic function at such a very 
low ebb for 12 days. These results are similar to those 
reported by Ravdin and his associates (15), who found 
that bile salts were always absent in the liver bile 
after the common duct had been completely obstructed 
°i a week or more and that their reappearance occur- 
red only after a considerable time. Furthermore, 
Greene, It alters, and Frederickson (16) observed that 
in cases with hepatic injury due to biliary cirrhosis 
there was a delayed reappearance of bile salts and they 

“ ae ad « «» <*™« 

, as in Case 5 ’ the volume of bile did not paral- 

j, th * Bec3 -eti°n of bile acids and cholesterol. Since 
' httie Me entered the intestinal tract during the 
of f e Postoperative period, the volume of 
bile obtained from the fistula represents a fairly ac- 
curate measure of the total bile volume. Furthermore 
during tins period there were no bile salts found in 
the mme and there was also a rise in the serum bill- 
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rulitn which would indicate u very marked suppression 
of the activity of the liver cell. 

Cholic acid first appeared in the specimen obtained 
during the 21 hours in which the administration of 
1'ile salts was started. The bile salt content rose rapidly 
to the level found in the control cases, but the choles- 
terol content of the bile did not increase to the same 
decree, it would appear that in this case the liver was 
unable to form cholic acid from the precursors present 
in the body, but that it was able to secrete this sub- 
stance into the bile when it was supplied to the hepatic 
cell by the portal blood from an exogenous source. 

The increase in the volume of the bile obtained from 
the fistula in Case 10 demonstrated that the bile salts 
are cholagogic as well as choleretic. 

The increased elimination of bile salts was followed 
by a decrease in the serum bilirubin which was in- 
dicative of improvement of the pigment metabolism. 
Along with these changes there was a marked rise in 
the caloric intake and all of these changes were re- 
tlected in the clinical improvement observed at this 
time in the patient. The patient pained strenpth: his 
mental state improved; lie was more alert and inter- 
ested in his surroumlinps. 

The maximum concentration of bile acid in this bile 
was obtained with a dose of :! pm. of the bile salts per 
day. When this dose was increased to -I pm., the stool 
specimens became positive for bile salts and a dipcs- 
tne upset occurred in the patient. However, this 
maximum output of bile acids did not equal the maxi- 
mum concentration of bile acids observed in other 
cases in which there was no evidence of intrahepatic 
patholnpy. The depree of hepatic damape in this case 
is shown liv the fact that the hippurie acid test, taken 
at the end of the period of study when the preatest 
amount of liver regeneration should have been present, 
revealed a detoxifyinp ability of only 50 per cent of 
normal. It is therefore probable that other hepatic 
mechanisms had not reached norma) at this time. 


SUMMARY AND CONCLUSIONS 

1. In each case the composition of the human 
fist ula bile was found to be remarkably constant in 
spite of a variable diet. 

2. A marked increase in the concentration of the 
bile acids in this fistula bile was produced by the oral 
administration of bile salts. The increase in the bile 
ae'tls was not accompanied by a proportionate increase 
in the cholesterol content of the bile. It was there- 
fore possible by the oral use of bile salts to alter the 
bile salt-cholesterol ratio of the bile secreted by the 
liver. 

2. The portion of the bile acids conjugated with 
taurine was not increased to the same level as the 
ether bile acids present in this fistula bile. 

•I, Following surgery of the e.xtrahepntic biliary 
system there was a short period of decreased bile acid 
secretion. This period of depressed activity was ac- 
centuated by hepatic damape. 

5. The bile volume did not parallel the rate of 
excretion of bile acids and cholesterol. 
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CASE REPORTS 

Cttxr J. A. D„ n white female, ape 05, had had typical 
attacks of pall bladder colic over a period of 1!) years ac- 
companied by a definite intolerance for fat and fried foods. 
There was no history of jaundice during or following an 
attack. AH laboratory studies were normal at the time 
of admission. Cholecystogram revealed a noil-visualized 
pall bladder. The patient was operated on October 2d, 
19110, nml n cholecystectomy and choledochostomy were 
performed. Several faceted pall stones were removed and 
tlie gall bladder showed evidence of chronic cholecystitis. 
No oholodoclml stones were found. The postoperative 
course was uneventful. No vomiting occurred nfter the 
first day and the patient was given the usual postoperative 
diet. The collection of bile from the catheter in the. com- 
mon bile duct was begun ns soon as the patient returned 
from surgery and was continued until the tube was re- 
moved 10 days later. 

Case 2. II. P., a white female, ape 50. who had had 
several previous attacks of pall bladder colic, was admit- 
ted to the hospital because of jaundice which had occurred 
following an attack of pain. The onset of the present at- 
tack had begun suddenly 11 weeks prior to admission. 
Serum bilirubin was 5 mg. per cent at the time of admis- 
sion. Three days later the patient was operated nml a 
stone was removed from the common bile duct. A rubber 
catheter was placed in the duct. There was a moderate 
postoperative reaction following this surgery, but the 
patient’s temperature was normal on the third day and 
there was no vomiting. The remainder of the postoperative 
course was entirely uneventful. The collection of bile was 
nol begun until tire eleventh day. and this was continued 
until the seventeenth day. During this time the patient 
was on the Toutino hospital diet. The patient did not re- 
ceive nny bile salts during period of hospitalisation. 

(7u.se .1. M. \V., n white female, age 52, was admitted to 
the hospital nml operated as a case of i upturn) appendix. 
The onset of the present attack occurred two days prior 
to admission with severe pain along the right infracostal 
margin with subscapular radiation. The pain had been 
present continuously since the onset and had increased in 
severity. There had been no nausea or vomiting. Although 
the patient had had intolerance for fat and fried foods, 
there had been no definite attacks of gall bladder colic. 

The pntient gave history of an arrested en*c of pul- 
monary tuberculosis and had hail eleven pregnancies with 
one miscarriage. When the abdomen was opened, an 
acutely inflamed hemorrhagic gull bladder was found. One 
large gall stone was removed. The gall bladder was not 
removed and a simple cholecystostomy was done. The 
specimens of bile were rnllected from the drainage tube 
placed in the gall bladder. Biliary drainage was collected 
from the first to the eleventh postoperative day. The 
patient did not receive any bile salts during the prenpe re- 
tire or postoperative period. 

Cam- i. K. F., a white female, age 02, wa« admitted to 
the hospital during nn acute attack of p.nin in the right 
upper quadrant, which had been present for five days ac- 
companied by nau'ea and vomiting. The pntivnl gave a 
history of similar attacks over a period of two years. 
There was no history of jaundice nml there w as no definite 
food intolerance. The patient had had typhoid fever twenty 
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y,- ( *tr *: ago. Fhe had had nine pregimnries. On admitM-m 
the nr/.btemp'rntiire wn* 3 O' ' I\ and Ik? white bbod re!! 
remit 57,<K' fl , 

Tim i>s»tl*-nt was tal.cn to surgery n* m emergency. Tl:«* 
appendix Wn« found to be normal, but the rail bladder w.v- 
acutely inflamed and gangrenous, with si none wedged in 
tiic cystic duct. A cfmlicy- |o- 1 M-iy vo- done and the bib* 
u- ; i •• crdlcrt/sl from the tube placed in the call bladder. Th" 
tmtn;tcrfttivi' rotirfo Wax very rtnrmy ami the patient ran 
it )n‘ch temperature with a marla-d decree nf abdominal 
distention. Drainage from tie- tube in the call bladder 
Mopped on tie seventh day, but there win jirnfu-e biliary 
dialling.' from the wound around the tube. The ronvale-'- 
re nee was bine and she regained (ter strength slowly. No 
bile Mlltr were riven. 

C'nf.r 7. F, it white female, are . r >2, wa« ndmitted 
dnr/ng nri nttnrl: of rail Madder rolic. She complained of 
revere epigastric pain and at the time of admission a alight 
(it'cree of icterus wax visible (serum bilirubin 2.1 me.). 
Clmlerystnjrram revealed an opaque biliary calculus with 
nonviyunlir.ation of the call bladder. Six weeks after ad- 
mission, when the rerum bilirubin had decreased to t me.. 
the patient was operated. Due to numerous dense adhesions 
the surcerv me extremely difficult, and a stew could he 
removed from the common liile tiuvt only by a t rant duo- 
denal approach. A catheter was placed in the common 
title!. Tlse postoperative period was very stormy. The 
patient tiird on tin' third day with a hyperpyrexia anti 
rapid pulse. The death tvn« a typical "liver death" due to 
combined hepatorenal failure. Specimen? of bile were ob- 
tained from the catheter in the common duct at 21 hour 
intervals. No bile salts were Riven either preoperativeiy 
nr pastoperatively. 

(.’ore c.. fl. S,. a white female, ace hi*, had had pain in 
the upper right ipmiirant without suhscapular radiation 
for 3 months prior to (ter admission. There wn« tin history 
of fond intnleinnee. previous attacks of call bladder colie. 
or visible jaundice. 

At the time of ndmi-'sion, a smooth, movable mass, which 
was very tender, had been palpated in the call Madder 
urea. The patient was seen by lx.tli the urological and 
cynecolocieal services in consultation, and on July 21‘. 
1 tW, at! exploratory laparotomy was performed. The 
nwo in the abdomen wn» found to lie an enormously dis- 
tendetl call Madder with n stone impacted in the cystic 
duct. A rholetlneliosloniy was done alone with the choK- 
cysteetomy. 

No bile salts had been Riven prropvr.it ively, but on the 
fourth po-loperntivo day 'ltilron* (Iron Hilo Saits, Lilly) 
was begun. Twinty-four hour specimens of bile were col- 
livled for a period of Id days. The reeulnr postoperative 
dlitnry regime was followed ami recovery was uneventful. 

■ 7. 3d. S*. a white female, ace 2S, had been under 
observation at irregular intervals in tie' Out-Patient De- 
partment of the Indianapolis City Hospital since IP.",". 
Darinc Uiis period she had had several attacks nf call 
Madder colic. The pain hast shown definite suhseapular 
radiation and there was residual tenderness over the Rail 
bladder area after an attack of pain. However, the patient 
did not cive n history of any visible jaundice or fever 
either dtirinc or after an attack. A marked decree ,.f food 
tntolerante amt constipation had W.vn pr. *ent for several 
Venn, prior to the first attack of pain. In view of this 
typien) lii«tnry and a positive rh>d..eyst»gram. which ivs< 
made in January. SPr.'l, a diagnosis of cholelithiasis W3 « 
maf.e. (.at became the patient was only ono month p,-e t . 
part um. she wav giv.u a trial period on n medical regime 
ohieh ouisirtvj of a low rhelr-teivd. low cntbohydi ate diet 
and the u<e of bile salts. Th.. patient remained syrr.pt. -m 
fnv te.r 27 days, hut at the end of this pesiod had another 
a..acK of Rail bladder c.d.e. Since th.- patent was now 
two month? postpartum, -urgory was advised, and . ,, 
March 2!, I:Cd, Mi. w«- admitted to the Jr-Juinntvdis C : tv 
H.opital. 


Hippurie acid t.--t for liver funrti-n war .lone at tbt> 
time and rkfis cm. of benroie arid wore recevrted front tin 
urir.e with a urea cbnrar.ee of eh p< r cent. The serum 
bilirubin wa« .S tec. too c.r. and th<- birr'd chele-Viv! w.v 


JS3 me. Hr.) c.r. 

Nine Slavs Inter a ch'.!<oy ; i*.‘t<:my was performed nr-! 
the pall Madder v.rc found to contain *evcrn! faceted cal) 
stems and n hire* amount of dark concentrated bile, which 
mss aspirated fer analyst*. Twenty- four h-.ur rjwrimer* 
wire collected from the drainage tube which had b. vn 
plans! in the gall bladder. 

As soon n« jv-siM v after s u 1 very 'Itilrnti wan started. 
V'or the first two day? 1 gm. wro' jriven daily and tlwti the 
do<e was increased to 2 pm. Vomiting did not. occur after 
the first dnv. Tlie entire postoperative course was nr.~ 
eventful, and the drainage tube wn« withdrawn on the 
tenth postoperative day. 

frtre e. K. S„ n white female, aye f.2. was admitted t>> 
the Indianapolis City Hospital on May l 1 ".. Itd’.fi. during an 
acute attack of upper right quadrant pain nreotnprmii d !>y 
chills, fever and jaundice. Thi* attack had begun tv.* 
weeks jiriov to admission a* n sudden sharp pain in the 
epigastrium which had Ix-en followed by nausea and vomit- 
ing. Tii'‘ jaundice had become definitely visible, and at 
the time of ndmi'fitin the serum bilirubin was Id my. and 
ins of the obstructive type. 

This patient had had a bmp series of similar at tail.? of 
pall bladder rolic prior to a cholecystectomy in U‘‘.\u. Aft- r 
the cholecystectomy the patient had continued to have di- 
gestive symptoms, chiefly food intolerance and constipa- 
tion. interspersed with an occasional attack of upper right 
quadrant pain. On one other occasion the pain nt had be- 
come jaundiced during an attack of pvn. 

Examination revealed an area of tenderne- - in the gad 
Madder region with feme muscular rigidity. There were 
no other physical findings. A hippurie and test with a 
four hour excretion of 2.2t cm. of hcnroic arid tuna 
clearnnre ti‘ per cent) and a galactose tolerance of 2.17 
gm. of galncto-'o oxrret.-d in 4 hours, would indicate n fair 
degree of hepatic function. Furthermore, the jorum bili- 
rubin decreased rapidly from 10," mg. to 3 mg. per H'O 
c.r. and on June 1, Ifl.lfi. an exploratory iaparotc-my was 
performed. A small common tiurt stone and nmorph"U” 
debris were remove.! front the common !>i|e duet and a 
rubber catheter was placed in this duet, Tw. nty-fonr hour 
specimens of bile were collected from thi? tube. The 
operative r< action in this patient was very severe and for 
several itay? the temperature was very high and vomiting 
occurred. However, by the fourth day the temperature 
had reached normal and the remnindt r of the post.iperntive 
course was uneventful. ‘Bili-on’ was l«.gun on the truth 
day postoperative!;- and oonlinu.-i until tb.e tutx' wa- re- 
moved fn-.tn thi? t j U ct on the tiiirteentli riay. 

Core A. S„ a white fetnnlc. age Ml. was ndmrtti.l to 
the Indianapolis City Hospital on April 17, with a 

diagnosis of nciite cholecystitis. The patient had had 




admission and there 'on-- dt finite tendern"-. pre-ent .'md 
a i®-. was palpable ir, the gall Madder area when the 
patient was rir-t seen in the he-pital. The pam m .he- 
instance was no* acc.mp.in'H'd by jnundtC'.. but rmuur. am! 
vomiting did occur fropnr.tly. I.ikewi-e. a history of ir>. 
tolerance for fat or fri-'-i foods with c.-ro-tipatam nt> t’".', 
given. In fact, the patient had never had any abd-mm'd 
pain prior to erect of the present attaet;. 

Th- patient was o;s rated r.fti r the acute attack hrel -a's 


-sid.-f. and when the a! 
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a fr;tH 
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C«*r to. 0. T„ a white male, ape 5G, was admitted to 
the Indianapolis City Hospital on August 1, 1D3G, because 
of a painless jaundice which had been present for 3 weeks. 
With the exception of a mild degree of nausea and vomit- 
ing and itching, the patient had had no other symptoms 
since the appearance of the jaundice. The patient had 
been aware of a loss of strength during the past several 
years, but there was no definite loss of weight. The patient 
had never had an attack of gall bladder colic, nor had he 
shown any symptoms of a cholecystitis. In March of 193G 
the patient had had a basal cell carcinoma removed from 
the right check in the preauricular area. This was a 
typical rodent ulcer. This wound had healed and there 
was no evidence of extension at time of present illness. 

After admission there was no elevation either of tem- 
perature or the white blood count. The jaundice continued 
to increase until the serum bilirubin reached 10.9 mg. per 
IOo c.c., hut after large amounts of intravenous giucose, 
the serum bilirubin gradually declined until in 3 weeks it 
had reached 3.5 mg. At this time an exploratory lnparo- 
tomy was performed, because it was believed that there 
was an obstruction of the common bile duct due to some 
malignant growth in the head of the pancreas. However, 
on exploration, there was no obstruction found in any of 
the extrahepatic biliary system, although a small discrete 
tumor was found in the head of the pancreas. This tumor 
was not believed to be malignant and was so located that 
it could not hnve caused an obstruction of the common 
duct. The gall blnddcr was removed, but no stones tyire 
found, and the cholecystitis was of n mild chronic nature. 
The liver appeared swollen nnd edematous and somewhat 
darker than usual. The cause of the jaundice was not be- 
lieved to lie an obstruction of the intrnhepatic biliary 


ducts. A rubber T tube was placed in the common duct 
nnd the collection of bile was begun. 

The immediate postoperative course was very stormy. 
The patient had a high temperature for several "days, was 
given one blood transfusion and several injections intra- 
venously of 10 per cent glucose solution. By the eighth 
day his condition had improved sufficiently so that be was 
able to take some food and was not vomiting. The scrum 
bilirubin had increased after surgery until on the eighth 
day it was -1.7 mg. The dilTcrcntinl analysis of the fistula 
bile was begun on the eighth day nnd continued for the 
next 20 days. The administration of 2 gm. of T!ilron‘ was 
started on the eleventh day. There was no vomiting or 
other untoward symptoms and the patient showed a 
marked clinical improvement after the bile salts were 
started. He gained strength; his appetite improved; and, 
in general, lie seemed brighter and more alert mentally. 
The dose of ‘Biiron' was gradually increased until the 
patient was receiving 4 gm. daily. 

The exact intake of food was recorded during the period 
of observation. Frequent determinations of the scrum 
bilirubin, urinary urobilinogen, urobilin in stools, and bile 
salts in the stools were made. 

On the 39th postoperative day the T tube was closed, 
and, since no jnundice developed nfter a period of 2 weeks, 
the tube was removed. The fistula closed rapidly nnd the 
patient was released from the hospital on the COth post- 
operative day. 

Just before the patient was released from the hospital 
a hippurie acid test for liver function was determined nnd 
the output of benzoic acid in 4 hours was 1.8S gm. with a 
urea clearance of 88 per cent. This would indicate that, 
although all evidence of jaundice had disappeared, there 
was still n marked impairment of the hepatic function. 


Gastroscopy as a Diagnostic Procedure*" 


iiv 

E. B. FREEMAN, M.D. 

IlAI.TIMORE. MARYLAND 


S INCE the introduction of the Wolf-Scliindler flex- 
ible ('astroscope four years ago, gastroscopy has 
become a well recognized diagnostic procedure. For 
many \ ears prior to the development of the flexible 
instrument, a number of different types of rigid gas- 
trnscopes had been tried, and discarded on the basis 
that the information thus obtained was not of sufli- 
cient value to justify the risk incurred. With the ad- 
vent of the flexible gastroseope, the danger of the pro- 
cedure was practically overcome, and the diagnostic 
importance of this type of gastroscopie examination 
was fully established. The flexible gastroseope is a 
closed instrument am) can l>e used only for diagnostic 
study, hut with it, almost the entire surface of the 
stomach may be brought into view. This is not pas- 
sible with the rigid open tube instrument. 

THE RIGID G ASTROSCOPE 
The rigid open gastroseope however, still has a defi- 
nite place in the diagnostic study of Unions in the 
cardiac end of the stomach, and in the management 
i.f foreign bodies lodged in the stomach. When the 
lesion infringes upon th« rardia. not only may the 

i - S'— - *' s--o*> r-s «*.» < * fintr*. 

«>-• z-. r*5<. 

% ■ J'.t-v r-:r. 


lesion he brought into view with the open tube gastro- 
scope, but this type of instrument provides the only 
means by which a specimen may be removed for micro- 
scopic study, thus enabling one many times to make a 
correct diagnosis. We have had seven cases of carci- 
noma of the cardiac end of the stomach in which the 
diagnosis had not been made by routine studies, but 
was easily made with the open tube gastroseope. The 
rigid open tube gastroseope is of the utmost value in 
the management of foreign bodies in the stomach. In 
most instances in which the foreign body will not pass 
through the pylorus, it can he removed through the 
open tube gastroseope. providing of course, the in- 
strument is in the hands of one properly trained for 
such work, and the necessary X-ray equipment is avail- 
able. Under no other circumstances should the gaslro- 
-enpie removal of a foreign body from the stomach be 
attempted— the risk is too great, and the attempt will 
usually meei with utter failure. 

THE FLEXIBLE OAS.TROSCOI’E 
The introduction of the flexible gastroseope F ac- 
complished without much difficulty. However, great 
rare should Ik- observed in introducing tin- instrument 
into th‘> esophagus especially when it passes the cri- 
coid level. This is the narrowest portion of the e-u.nha- 
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Kti-. ami, is the location where trauma anti jmrforntmn 
are most likely to occur. When the instrument pnrro* 
this level, no further difficulty is likely to lie cncotint- 
eivtl t \re|)t a momentary delay at the canlia. With 
the instrument in the stomach, the mo-t important 
landmark is the any id us. This conic,-' into the field of 
vision as n fold eotninp o;T from the lesser curvature. 
Sometimes, ns Pchimller lias stated, it has the appenr- 
ance of a twist* d rul'd which stands on; in a very 
characteristic manner. With the anputus lorated, a 
slipht invrea-e in the depth of the instrument should, 
and usually will, hrinp the antrum into full view. 
The pylorus j< readily .seen in tin- majority of rases 
(/-.rx'tiffl, or as one mipht say, at tt . , dept/, of th.e 
antrum. With tin* path nt in tlie gaslreronpic position, 
tin* mucous lake, which i* nothin; - more than a collec- 
tion of tnurus and oth-r gastric .nyrrtim:« in the most 
dependent j-eriiori of tin" '•tomnoh. i« another landmark 
which is helpful in >onn‘ wo in hvaUsinp the portion 
of the stomach that is under observation, hut it is of 
vety minor isnpnrtunre »* eetnpared with the anyn|u>. 

.\f|.r -owe « xperiYm-o in jw! row-epic evamirmth re. 
til*- nppar.ince of the area under oh' creation Is Milli- 
dent to pive rt;o a very definite id* a as to th> - {s.rtiou 
of the stomach l.-'iny studied, Th.e jntjwjx membrane 
along the lo-t r curvature i-- aluay? unite Mf.tvdh, and 
rr \ < r *h«w< any f'dil-'. This sm«e.;h sipparnnce of 
the rtUiC’a ’> net i] jtj ;,ny other potties', of the 
stomach., fifth the anterior and pnt.-rior walk are 
thrown into fold-, the genera) diro-tiun of wide); is 
towa rdf- the pylorus. The fold' oti the aid' t ier "nil 
are quite shallow and jut; pnralK! to the longitudinal 
diarr.e'e r of the stomach, converging into th.e antrum. 
The fob!- on the }<v*trr»»>r wall and on the greater 
curvature are quit* - deep ataJ htor.d when rosr.pari-d 
with t bon* on the anterior wall; they !<<■<. cavity 
fovards the antrum, and s'nde out *«n,»v.h;*l and l 
come I«‘* mark*"' r.x the r.ntrur - . t* .-.pproarh' d. 

The pas trie image <» tmh.va-cd hy the rhanpe in the 
p'itj!j.,fi o f (he stonnwh due to respiratory mo-,, tre-nt' 1 , 
by the position of the pati'-nt tin the examining table, 
and by the {vn-tnltlr activity of the stomach stv-lf. 
The change in <!#•• jei-itjon of the .stomach due to re-.* 
pirate rye movement- 1 may it, brfi.ro rome-wlsa! with the 
pa M rsei ,p:r imape, hut to do not bdbve that this 
rhanpe i-> MilTi-lon! to b<- of any preat m'-m'-iil in pr< - 
routing (.no fr> m obtaining a ch ar vi-ual fold, A 
faulty pc itfmi of tie- patient on the exandninp table 
materially Interfere* with clear v.-io:t. Thi- may 
* ifh'-r be din- to a faulty pe-jtfnn of the head. :i faulty 
fe. itiof) of the le-dy, or Ivtfi. Otherwise e.xpr, --ed, if 
tin- patient i* not in tin- proper jv.-dtion o» th" <•?.- 
amininp (aide, a clear visual field cannot In obtain'd. 
We have frequently noticed lb, at when an examination 
>“ prolonp' d and the pat but Jerome* .somewhat tired, 
distortion of the visual fold may occur, due (u the 
patient nsMiminp a faulty pc-ilion. ft j,, therefore, 
quite important not to continue the examination longer 
tl.an absolutely neco-ary to actually make a careful 
study of the rtomarh wall. This usually requires only 
n very few minutes. 

I’KKlf*TAl.SIS 

I’eri-taltte activity of the stomach is constantly' 
ehancinr th»> appear,", are of the visual field, especially 
in the antral and pro. antral rone*. When the antrum 
is free from peristaltic activity, it is flf , an oval 
or almo-t round opening threiMpmners of an inch or 


more in its longest diameter, in the depth of which the 
p\ lor us is readily seen. When n perintidlie wave passes 
over the pro-nut ra! area and approaches the antrum, 
tlie entrance to the antrum appears as a mere slit. As 
the wave passes- over the antrum toward the pylorus, 
the entrance to the antrum is attain clearly seen. When 
the wave actually passes over tin- pylorus, the pylorus 
will lie seen to close, and the jntirnsn of the antrum 
will bo thrown into rather symmetrica! folds, which 
gives tile pylorus a drawn-in puckered appearance. 
After the pci islaltic wave has passed ou r tile pylorus, 
and ltefon* the next wave appears, one is usually aide 
to obtain a clear view of both the antrum and pylorus. 
l)urinp thi 4 period of motor activity of the stomach, 
that i--. between the peristaltic waves, and when the 
antrum is open, the pylorus may be seen rhythmically 
opening and closing, While we cannot be sure as to 
the exact time when one Muss the open pylorus to the 
be«t advantage, our impression is that it. occurs shortly 
before the peristaltic wave coming down owr the pre- 
antral rone reaches the antrum. This is probably due 
to tlo- fact that when the pi riMallic wave passes over 
the antrum, the latter for a short perbxl of time is 
completely cb'-rd t !t from the body of th.e stomach, 
if watch'd catefully, the pi rbtaliir wave can be seen 
fir-t t" die.,* off the antrum completely, but a; it passes 
downward, the antrum will b» seen to open, and shortly 
afterward, the pyb.ru- will 1»* seen to ob'-e. The 
futtlmr one withdraws the p.vtnecope away from the 

р. yb.rti', the le-s the yastro-eopic itnnre will be di*’- 
tnrl-ed by peri-taUic activity. In the tv sly and cardiac 
<ml of tie* stomach. jv-ri*ia!!ic activity is a neplfpible 
f.vter In fhatinui’ the (•.•w*ro''ropic imatre. The peric- 
taltie activity that we have eiubavend to describe, is 
that width we believe occurs in tb.o normal stomach. 
In the l-oyitininp of our pa*trie,.'opic stndh -. with the 
tb-xibb* ya-ttiocope. we yeb-cted c:,o ■: in which l ovular 
rontitie j-a-;r"-inte.'-!il!al ttudie*. includinv a carefully 
taken history, physical examination, chemical analysis, 
;ttvd 'dudits for occult blood, and complete po’-tro- 
int-'tinal X-ray Kudo**, failed to revvnl an oreanic 
b -Ion in tlw vj;r.tro-inte*tiiial tract. 

W<’ tv Sieve that all beyjnner.-. should study a larpo 
number of normal slosunch" before bepinnim' to .-tttdy 

с. -ft- nhirh are known r.r Mi-p'-cted of havinv definite 
pathelovy. Without Iv-itur pirfiftly familiar with tlie 
appearance of the normal muro-a. one cannot appreci- 
ate or detect pal ho! «>• lea l chain** when pre-cut. In 
roruo of our normal ra** -. vve made as many as a doreii 
[•a>.ftt>"cttpie oxaminatioio.. We made at lea-t fifty 
normal va-tro-eotiie examinations before wo undertook 
to study cases it* which a lesion of the stomach was 
even Mr* pc* led. 

We have always trial the same technique. For lipht- 
itif purposes, we u*o « battery with a volt met»r, mi as 
to have a cotrtan! amount of rurront at nil times; 
othorwi;o. one would be likely to have enouirh varia- 
tion in tin- stretirih of the current to priHluce .a ehanpc 
in the brightness of the light, which would naturally 
illative tlm appearance of th*' va-1 ro-‘C"pie iuinpe. Any* 
chanpe in the brightness of the light would make it 
very difficult to read one's findings with an cijua) de- 
v roe of accuracy. 

VAl.n; OF OASTKOSCOl’V 

While a ga-dro-eopie examination is very helpful in 
the dlagtio-in of any lesion nf tin- stnntnch, its greatest 
value is in that group of case* in which our present 
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routine examinations are of the least value, namely — 
the different types of chronic gastritis and obscure 
gastric hemorrhage. In the study of suspected cases 
of carcinoma of the stomach, we believe that early 
routine gastroscopy may reveal the lesion before it is 
possible to make a diagnosis by our usual diagnostic 
procedures. In our gastroscopic studies so far made, 
we have mot with two most unusual cases. In one, an 
X-ray diagnosis of carcinoma of the body of the 
stomach had been made, but a gastroscopic examina- 
tion failed to show any evidence of malignancy. This 
was one of our early cases, and we thought that our 
inability to find the lesion was due to lack of experi- 
ence. This patient was operated upon and no evidence 
of malignancy was found. In the other, an X-ray 
diagnosis of malignancy of the stomach involving the 
prepyloric region had been made, while the gastro- 
scopic examination showed the malignancy to be very 
much more extensive — cancerous nodules were found 
scattered throughout the body of the stomach to within 
a short distance of the cardia. This patient was also 
operated upon and nearly all of the stomach was found 
to he involved in the cancerous process. These two 
cases suggest at least, that gastroscopy is of value not 
only in helping to determine the presence of carci- 
noma, but also in determining the extent to which the 
stomach is involved, and whether or not anything is 
likely to be gained by operative treatment. 

Front our experience with gastroscopy, we are con- 
vinced that both X-ray studies and gastroscopic ex- 
aminations should be ntnde in all cases of suspected 
malignancy of the stomach. While gastroscopy with 
the flexible gastroscope is a comparative! v new diag- 
nostic procedure, we are guile convinced that in the 
diagnosis of early malignancy it will be found to bo of 
the utmost importance. Likewise in the differential 
diagnosis between carcinoma and ulcer, it will be found 
to be of great value. In not a few cases, the decision 
as to whether or not the lesion under consideration is 
malignant or benign, will he decided by the gastro- 
scopic examination. This statement may seem to be 
a little bold, but nover-the-less, we believe it will prove 
to be true. 

In the study of advanced malignancy, the diagnostic 
value of gastroscopy is of very much less importance. 
In the advanced cases, tin 1 diagnosis can readily be 
made by the present’ routine methods of examination. 
As pretiously stated, its greatest value is not in the 
study of malignant disease (except in the early cases 
where malignancy is only suspected or in the study of 
gastric ulcer), but in the study of the different types 
of chronic gastritis, and in the study of obscure 
gastro-intestinal hemorrhage. 

CHRONIC GASTRITIS 

Some of our leading g.Wro-enterologists believe that 
chronic gastritis in some form is a very definite pre- 
disposing factor in the development of carcinoma, in 
that carcinoma does not develop in a normal stomach, 
but in one already diseased. They aho further believe 
that chronic atrophic gastritis i* the one disease that 
is prone to be followed by gastric carcinoma. There- 
fore. if this etiological relationship of chronic atrophic 
gastritis to carcinoma of the stomach is proved to be 
true, it at of.ee plans this type of gastritis in the 
front rank, among the organic lesions of the stomach. 
For many scar.-, with few exception*, very little 
thought or consideration wa* given to the study of 


chronic gastritis. With the development of gastro- 
scopy, especially with the flexible gastroscope. the con- 
dition is now known to be of quite frequent occurrence. 
It would therefore seem from recent gastroscopic 
studies, that it is probably the most frequent of gastric 
diseases. 

Schindler classifies chronic gastritis as follows: 
superficial gastritis, atrophic gastritis, hypertrophic 
gastritis, and gastritis following operations upon the 
stomach. For clinical purposes, we are convinced 
that this classification is entirely satisfactory. The 
cases readily fall into these groups, and are quite 
easily recognized gnstroscopically. In our gastroscopic 
studies, we have seen all grades of inflammatory 
changes in Hie mucosa, varying from the very mild 
grades of superficial gastritis to the very severe grades 
of hypertrophic gastritis. Wo have studied the changes 
in the gastric mucous membrane that occur associated 
with duodenal ulcer, and also those that follow opera- 
tions upon the stomach. 

SUPERFICIAL CHRONIC GASTRITIS 

In the very mild eases of superficial chronic gas- 
tritis, the mucous membrane is somewhat redder than 
normal, and frequently has a slightly granular appear- 
ance. Superficial abrasions and hemorrhage into the 
mucosa occur rather frequently. These changes occur 
mostly in the antrum and pro-antral zones. It is not 
infrequent also, to find varying quantities of thick 
tenacious mucus adhering to the antral folds, or scat- 
tered throughout the pro-antral zone. We have also 
found small hemorrhagic' areas with practically no 
other changes in the mucosa, in cases that did not 
have digestive symptoms, and where we did not expect 
to find any evidence of gastric disease. Just what the 
significance of these hemorrhagic areas is, we are not 
in a position at this time to state. P»v further observa- 
tion, we liope to determine their significance, if any. 
Whether they have any relation to the development of 
peptic ulcer later on. is a question for someone to 
solve. The findings just described, while found mostly 
in the antral and pre-antrnl zones, may extend to a 
less degree upward over the body of the stomach. In 
this type of chronic gastritis, there is very little dis- 
tortion of the mucosal folds, and practically no edema. 
It seems logical to state that in this form of the dis- 
ease. with an appropriate diet and proper medical 
treatment, the symptoms should disappear and the 
stomach function return to normal. 

CHRONIC ATROPHIC GASTRITIS 

This form of chronic gastritis is characterized by 
atrophy of the mucosa. The mucosa loses its orange 
or orange red color, and assumes a grayish hue, de- 
scribed by Schindler ns gray-green in appearance. 
This color change is easily recognized gnstro*copienlly. 
While there is some alteration in color throughout the 
entire gastric mucosa, the real characteristic changes 
occur in localized areas, chiefly in the pro-antral zone. 
In these atrophied areas, one frequently sees the Wood 
vessel* very distinctly, which finding is quite charac- 
teristic of chronic atrophic gastritis. In the normal 
stomach, the Mood vessels are seldom visible go- 1 P>- 
seopirally. The atrophic areas vary in size up to two 
centimeters or more in diameter. The muro»al fold* 
are less mark's! on With the anterior and j>o»torJ»r 
walls, giving the stomach a somewhat smoothcd-mi! 
appearance. Frequent!* one al-o sc.*** MjperlK-la! ab- 
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nision* mu? hemorrhapic mva,** as-aviated with these 
chanyi*. S>om<* observers believe that superficial 
chronic pastriti? is* followed frequently hv the 

atropine form. There ran la- no question that some of 
the rhanpes in thr wura^ that are found in chronic 
superficial yastrilK an- al*-* found in tho atrophic 
typo i-f tho dsscn*-'. No com' of complete atrophy hn* 
.-in far c-nte under our obo-nation, 

cuKO.vir HYi’KifTKoriitr hasthitis 

In thi* type of paiiritt*. tho rmicivn pm-int* nn en- 
tirely different picture. Tin- intinm* membrane it very 
red ar.il at'.yry hmkir.y, nbrasi*-n* ami h-morrharic 
nr- a*- arc m-re frequently n-r than in thr at ropldc 
form. uiwl thr amour.* of thud; ' 1 -r.'.'O'U'. jnum< i* in- 
crva'Oii. Tin’ rr.tiro mui-i-a may bo invoiv- 4. Th— •* 
vhanvo app-i-ar to U- r.V'r>‘ marl.*-*! in tome areas than 
iti.i r<. nm! nr- * sp'vjalJy prone to *-.e>!r in tin- pr— 
:»r.tr;d r'-r.c. Thr !V.uc<>-:d f- VP ate sw-l',« n and br*eub-r 
in ftj'j'-'NniTiro; in t**-tn*- t-kue-. they > —m **> adh* r*~ to 
each other. tjuito froqu-ntly f ■ fold* appear ed-wa- 
to'as ami >» s-Ai-llen, that th-y an- nodular in app-ar* 
at:—. Lr.ri'o i'.i.tn-irrhayir nr*-;,* are ft - qui nth i.-it-d. 
Tin- wi-,-!- picture i* <■» char.-ifli-rMir, that on* h.i- 
v>.-ry little difficulty in rxropni.iinp the condition. 

hartuif m:Mm:niiAOF 
ii:;*tr;c h< trmrrhar- :* a definite indication for 
*,':i ; :r'-.i.;opy. wh-n t !;■- tr-tial routine > vm'.iua',;-!-.- fa-t 
to rv.vr,! She ratin'** of tin- hhiiJinp. On-- 
t.-.r.t pnv.Mitiiin h<-v.. v*-r, tdp-tdd !>•• tal.< must 

m!.» |itj‘ r. I-dcn *-f th- < '"pbarti" th- tarn- of th- 
hl—dinp, Th:« can only h.*d'r,<- 1-y an < s.iph.'.pc-o-.pic 
examination. S vhifh should alt-ay. pr--c.-!e pn-.*ti-i-.'.py 
in thf* rrmip of ra*- Many t i m < * *.;d :ip—:.j.y v,iil 
r> t > a ; that th- ! h > dir'.p i-- ri-tifes from tla- --..-ph.-ipu . 


:U5 

frequently flue in varicose veins. Such ;i fnulinp of 
tour.'*', is a definite contraindication for trastrnscnpy. 
If nothing is found in the esophaytis to nevoimt for 
tin- lilentiny, yastroscnpy may, and fr*'t|ucntly "ill, 
locale the source of the hemorrhnyc. 

m-oMKNAi, i;j.n:n 

Th*- small number of j.-n.«iroH-<>pic rtudies nxwle in 
duodenal ulcer to date, do not permit us to draw accu- 
rate conclusions. The findings so far. ho\v<-vcr, stein 
to indicate that in those cases of duodenal tik-er in 
which the emptying time of the stomach is more or 
h-w detimt* lv d' tnyed. ope will usually find superficial 
chronic c.-rdt it i> jn the antral and tmc-antral rones, 
Turther observations in this yroup of ca c es will he 
made and th.*- results of the rUnlii s reported later. 

tiASTitins Fou.mvi.vt; on:nATK).v? upon 
mi: stomach 

Th.e studies in this croup have hci-n limited to eases 
that had had a j»astrrw*ntori»'tnmy performed for 
ptic til.-er. hut had not it-* n entirely relieved of their 
ilis’e'ti'.e f y:r,]i*.<itr.s follie.viny the operaiion. In all of 
the c * -amined so far. w«> found a very active jra-- 
t ritis *:jirouiidini: th- 1 .“tntna. spreadimr for “omo di-.- 
tan.-.- from the stoma ami jtrndimlly fadinp out into 
T'.otmal je.iui-.'i. In a few histatires. th** paMriti 1 * was 
te.or> *-xt eest v* and involve*! almost the i-nfir** stomach. 
It; lv ’. a -unde ca-e did we find any evidence of 
mr.rrimd td' < ration. Marl.nl improvem-tit in the pa— 
!riti« t-curr-vl f*dt<.win;r tin- «•*<• of ji bland, non-itri* 
tatine *!i*'t without any cither treatment. A few case* 
in which th- dipe'divo i*ynijitom‘> had been relieved 
fr.li'.winp s'-a st r< '-ctit eta *•■ *, otny Were .d“o **t lulled. Ill 
thm srronp, no *••, id-tme of pastritis w,n« found. The 
<u.t in- mtn'o-a was p- i f>* tly normal in «jij*< , ar. , uir«-. 


The Galactose Tolerance and Urobilinogen Tests in tfic Differential 
Diagnosis of Painless Jaundice" 

!:,< 

THANK UN \V. WHIT!'., Ml*.: 

»*•*•• tot: >t A*...A»ii«:'>n is 


JV. do not prop-.*- t<i yn far *r.t*» tla- (arc*- and con- 
f usiup fi<hf of liver fmeti'.r: !»-■('. hut **init.ly to 
ijoeribo n:ir results *••.;* f : th* ’>- two weil-l.r.own te-m 
in eighty c'-!!'* - fiiti\e f.i'*' 1 - of .laomlhe In th*. imdie.d 
ward*, rr.o-tly o;*-r lh<- a/«* of in re,, h.v.c much *-r 
how little th-y have he lped in dius-iio'-h,, 

I’y "pafnlc* « laurehi *■" we mian ca-*? without pain 
*ir it; which pr.tn w.m a mild or minor symptom. Tim 
ftrotip c'in,!;-!« of J7 ca-*-* of Brute infection-* h- p.ititi- 
I'c.vfa rrh:il jaimdiVe*. 17 case* of am**- tu>;i- hi-patiti 1 -. 
12 rates r.f <ihstructi*-n of tie- c'-m-mi-n hih- rliict, and 
.11 chronic intrahepalie cases, mo-tiy cirrlu—i:*. with 
nn acute exacerbation °f jaumlire. We have ch»«-a 
this t' roup of liver ra ■**■•■ for study tiln*-*- htr*- the 
m*- ! t c*immoti mistah* * ar*- made in distinnuishins* 

*!m>t »> O, Jlf-MI. Ar.r-.U V.-i.-c ,f I*,. „( A, 

*r*«, r,*y» Me %, j;:-r 

,r ''7? "■•e -e-.i-l **.( I. irih r- <1ti.r.nr.1 > p CO- 

J***. M ry J r p*<- f 


''mi*lo ;d" from "sursdear* jaundice. The mistake* are 
*— rioiw- Ix-can**' prompt «urstery for obdructiv*- jaun- 
difi- is the lid-, while operation i“ needless olid often 
danperioi 1 when there is im obstruction outside the 
liver. 

l.iver functiiui t< • st *■ are coiifuMtip, there are so 
many; also di-appointins' l-eatiM- of the very lanr** 
tnarrin «f «afetv in tin- liver, and the elH'cts of re- 
pumiat but of ti* --lie. l.iver function lest*, may le 
u-'nl iii «ev*'ial ways. d*-pendintr on th*' kind of infor- 
mation we want to srel. First, we may try to detect 
tin- presence and amount of liver darnapr, second. We 
may u*<- them f*-r difli-K-ntial diapnosiu of liver dis- 
•'•u*'; third, we may follow the propers* of the disease 
in th- liver; fourth, we may use them for propuosK 

For the first purpose, the t’r/inV nut- s and hr-un- 
Ffdji/if/m/c/n or ros. hnuml ted« nr- amonp the best, 
but since they are positive in jnacl irallv every ease of 
jaumlire, they have little differential value. For tin- 
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second purpose, the urobilinogen and galactose tests 
were chosen. Although we did not expect them to 
prove adequate routine tests of liver function, we 
hoped they would react differently to different types 
of jaundice. The tests have also the advantage of 
being simple and easy. 

THE TESTS 

These tests are so well known that they need little de- 
scription. In the Hauer palaetose test 40 grants of galnc- 
tose dissolved in 500 c.c. of water and flavored with a 
little lemon juice is given fasting in the morning. All the 
urine passed in the next five hours is collected, and the 
amount of sugar determined. 75 f ,'r of the figure found by 
Benedict's Solution (for glucose) equals the amount of 
galactose. Over three grams is considered a positive test. 
One function of the liver is the conversion of galactose 
into glycogen. The kidney has practically no threshold 
for galactose and if any is circulating in the blood some 
is excreted in the urine. The urine has been tested for 
galnclose rather than the blood, since the latter test is far 
more elaborate nnd complex without any corresponding 
advantage. Galactose appears to be the best sugar for 
this metabolism test. It is easily absorbed, causes no 
gastro-intestinal disturbance, the normal tolerance is well 
known, and the dose is fairly independent of the size, age, 
or sex of the patient. 

For the urobilinogen test we add 1 c.c. of Ehrlich's 
reagent (2 gr. paradimcthylnmidobenznldehyde in 100 c.c. 
of 20',;- IIC1) to 10 c.c. of fresh urine. If positive, a cherry 
red color appears in tiiree or four minutes. The test can 
he made quantitative, according to Wallace and Diamond, 
by diluting’ the urine 1-10, 1-20, 1-10, 1-80, etc., until the 
urine just fails to show a faint red color looking through 
the tube from top to bottom. No antipyrine, hexamethy- 
lnmine. or pyridine should be given during the test, us 
they may give false urobilinogen reactions with Ehrlich’s 
reagent. If the test is positive in over one to twenty dilu- 
tions, it is considered abnormal. We have run 200 normal 
controls during this series of tests. To avoid variation in 
individual specimens of urine, a quantitative test of 
urobilin in the 21-hour urine could be used, but at present 
it is rather elaborate, and very exact methods seemed 
needless, ns we were only concerned with gross changes. 

The theory of the test is simple. There is little doubt 
at present that urobilinogen (and urobilin) arc formed 
within tiie bowel by bacterial action whenever bile pigment 
is present in the bowel. Part of it is excreted in the feces 
nnd the rest is carried to the liver by the portal system. 
If the liver is normal, it is properly mobilized and possibly 
used again in the formation of new hemoglobin, nnd very 
little or none is eliminated from the blood by the kidney. 
A damaged liver is unable to normally convert the urobili- 
nogen and its increased output in the urine is a sign of 
liver dysfunction. As far ns we know there is little or no 
renal threshold for urobilinogen nnd the amount which ap- 
pears in the urine is roughly proportional to the amount 
of damage to the liver function, but in hemolytic disease 
there may In- a great increase in the formation of bile pig- 
ment. and thus the amount of urobilinogen in the bowel 
nnd urine i« increased without indicating liver insuffi- 
ciency. 

We recognize the variability of Iki'.Ii tests nnd other 
theoretical objections. Galactose in normal person* 
pass,-., easily through the kidney but there may be a 
renal threshold in nephritis which limits its excretion. 
In addition to the liver n group of other organ* such 
a-- the pancreas, thyroid, ovary and pituitary body are 
t'onremoi! in the metabolism of galnrtn-e. 

Erebilit'.ogen varies considerably in amount in dif- 
ferent s’Hcimi ns of urine from tin- same patient, and 
• * slowly converted to urobilin on standing so that 
fre*h samples of urir.e are m-edod. The In** in urobili- 


nogen is about 20 r c in 24 hours if the urine is placed 
in a cool, dark place, but in a warm, light room nearly 
all the urobilinogen is converted into urobilin in 
twenty-four hours. 

We do not believe that these objections arc impor- 
tant in this group of cases for two reasons: first, be- 
cause only gross changes have value in differential 
diagnosis, for example: the constant absence of uro- 
bilinogen in one case compared with its constant in- 
crease in another; second, on account of the type of 
cases examined. We were not dealing with hemolytic 
jaundice in which our present diagnosis is about 10 Cl ft 
accurate, and which strongly affects the amount of 
urobilinogen in the -urine. We were not dealing with 
marked nephritis which would interfere with the ex- 
cretion of sugar or pigments. We were not dealing 
with definite endocrine disturbances such as thyroid, 
pituitary, or adrenal disease which would influence the 
sugar metabolism. No diabetics were met in this 
series. 

We soon learned the variation in urobilinogen which 
occurs from day to day, from morning to afternoon, 
and at different stages in an attack of jaundice, and 
learned the necessity for a course of six or cipht tiro- 
bilitwgen tests, beginning early in the attack, if pos- 
sible, or at tlie height of the jaundice and extending 
over ten days to two weeks, which is very easy to do 
since the test is so simple. A course of tests is usually 
far more valuable than any single test which has 
limited value and may even be misleading. In a doubt- 
ful case of obstruction of the common duct we can 
usually well afford to wait a week or two ami run a 
series of tests to try to rule out intrahepatic jaundice. 

On account of the dissociation of functions in the 
liver, it seemed logical to use two kinds of tests in 
addition to the icteric index in order that one test 
might back up the other. For example: the urobili- 
nogen test is quite constantly positive in all kinds of 
liver disease except where no idle reaches the bowel. 
The galactose test, on the other hand, is less sensitive, 
but is independent of the presence of bile in the bowel. 
While the tests do not accurately measure liver func- 
tion they may be used to differentiate one pathologic 
process in the liver from another. 

ItESUDTS 

The cases are grouped as acute infectious, and toxic 
hepatitis; obstructive jaundice, and chronic intra- 
hcpntic jaundice, mostly cirrhosis. The basis for the 
classification of cases has been the clinical history nnd 
examination, with special effort to discover a possible 
cholecystitis in the cases classed as infectious hepa- 
titis: by operation or autopsy in the cases of obstruc- 
tive jaundice: nnd by the clinical course in the cases 
of chronic intra-hepatic jaundice, supplemented by 
some biopsies nnd autopsies. The tables show the age 
of the patient, the duration of the jaundice, the maxi- 
mum jaundice as measured by the icteric index, the 
galactose excretion in grams, and the urobilinogen in 
urine. The latter figures represent the greatest degree 
of dilution which gave a positive test, e.g. 4" means 
present in 1 40 dilution, etc. 

Inftetimve ltejntiti* 'Catarrhal Je.ur.rlirr '. In seven- 
teen rases, fourteen gave a positive urobilinogen test 
at some perks! of the disease and ten case- a positive 
gaiarto-e test. In looking over the group it v.n« found 
that of the seven negative pnlaetr-* ca*'-'. three were 
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very mild fC.v ' I, 2 and ) jitj?! j is one tCare 

4 > the ti “tK Were first made in the late convalescent 
stage nf tin- jaundice. So, it seems desirable to divkk- 
tlii'-i' into two group--. A miid or cwnale-veni 

group with the duration of the jaundice only two or 
three da.VM and with an icteric index of 10- SO, and a 
well-marked group with tile duration of the jaundice 
from one week to one month and an icteric index of 
25 to 250. 


In the five ere Or of the mild or ce-nvale-Tent gi. -jp 
the galactose tor t w.v- normal in :i!I and the 
noyen positive in four. In skin mild j*r- v Jp the 
tr-<tf were not particularly ne<.-!ed for diarno-i*- and 
th<- prdacto=e test gave no help. Its several of tVs '-r 
mild cats - < Me-. 3, 2, 4 ami 5) where the r.".rl«vhydrati 
function showed no change and the galacto-e test was 
within norma) limits, the positive uroldlinoycn te“t 
had definite value in indicating the true nature of the 
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disease. In the remaining well-marked group of 12 
cases the galactose test was positive in ten and the 
urobilinogen jiositive in ten. In two cases (Nos. 10 
and 12) both tests were normal; they will be discussed 
below. 

The course of the tests was interesting, showing the 
variation early and late in the jaundice, with different 
degrees of liver damape and recovery. When we had 
an opportunity to follow a well-marked case of in- 
fectious hepatitis from the start, the urobilinopen at 
first was moderately increased, then followed a period 
of a few da\s to a week when little or no bile reached 
the bowel, and we had the typical “clay stools," and 
the urobilinopen was nepative. If the middle-aped 
patient is first examined at this period, the suspicion 
is raised of obstructive jaundice caused by cancer, a 
silent pall stone, or stricture of the common duct 
(more than half our infectious cases were between 10 
and fi 0 years of ape). It is here that the galactose test 
occasionally proved useful. It was usually positive at 
this time, indicating acute diffuse liver cell damage, 
and this was backed up by the clinical course, the re- 
turn of bile to the stools, the high urobilinopen later, 
and the gradual disappearance of the jaundice. 

In none of the 34 cases of infectious and toxic jaun- 
dice were the urobilinogen tests negative for more 
than one or two weeks < and usually only for a few 
days) at the period when no bile reached the bowel, 
and about three-quarters of the toxic and infectious 
cases reached the hospital when the “clay stool” period 
was passing or had passed and our urobilinogen tests 
were high from the start. In one case, a hospital 
officer, aged 28, with vague digestive symptoms for 
two weeks, nothing important was found on the first 
examination except a strongly positive urobilinogen 
test (in 1 BO dilution), which precede the appearance 
of jaundice by several days, and suggested the early 
diagnosis. 

When we consider the four cases which did not fol- 
low the general rule, it is evident that ttie time of the 
test in relation to the period of the disease is very 
important. In Cases 1 and 5. the galactose tests were 
done only in the convalescent period and were both 
normal. In Case 10, the galactose test was first done 
and found normal just as the patient was beginning to 
rapidlv recover; the icteric index dropped from 150 to 
50 j,i t)ic following week. This is also one of the rare 
cases where the urobilinopen remained within normal 
limits i the readings were: S-Ifi-0-2) in spite of in- 
tense acute jaundice. 

In Case 12 we had real difficulty in diagnosis an 1 
the two tests pave no help. This was a sixty-year old 
man with two weeks of steadily increasing, deep, pain- 
less jaundice: the icteric index increased from 100 to 
20o. He had normal galactose tests and five urobili- 
nogen tests showing complete absence over ten days; 
the diagnosis wavered between a sub-acute diffuse 
hepatitis with a long period of acholic stools and an 
obstruction of the common duct, and the patient was 
finally sent to the surgeon. A longer period of ob- 
servation and te--ts might have avoided this mistake. 
The patient died of bronchopneumonia a week later. 
At autopsy there was no obstruction of the bile pas- 
sage-- but a hit- stage of moderate focal hepatitis with 
some regeneration of lobular cell 3 . The bile capillaries 
were somewhat dilated. There w no cholangitis. The 
diagnosis was healing infectious hepatitis. 


It is interesting to note that in the differential diag- 
nosis between acute infectious hepatitis and obstruc- 
tive jaundice the error has been only in one direction. 
One case of acute infectious hepatitis was wrongly 
called obstructive jaundice, no case of obstructive 
jaundice has been called infectious hepatitis. 

The tests have definite value in prognosis. In the 
convalescence from acute infectious and toxic hepatitis 
the simple urobilinopen test lias been especially useful 
in measuring the speed and degree of recovery of 
normal liver function. The milder cases clear up 
promptly, the more severe type with possible develop- 
ment of subacute yellow atrophy or cirrhosis show 
high residual urobilinogen tests long after the im- 
mediate symptoms have subsided. 

Toxic Hepatitis. Of the seventeen cases, fourteen 
followed the use of arsplienamin, two of cincophen, 
and one of gold thiosulphate. All were well marked 
with jaundice lasting one week to one month, and a 
maximum icteric index of 45 to 1G0. In all cases the 
urobilinogen was increased, and was present in dilu- 
tions of 1 '40-1/130. In ail but two cases the galactose 
test was positive. In general the two tests were closely 
alike in the infectious and toxic groups, as might be 
expected. They were less important in diagnosis in 
toxic hepatitis when the history of the drug was ob- 
tained. See Illustrative Cases, No. 3. 

The two cases of hepatitis in which the galactose 
test was not definitely positive followed arsplienamin. 
One (No. 4) was "suspicious" with 2.4 gram? of galac- 
tose in the urine after the test and with urobilinogen 
of 40. and one (No. 0) showed no galactose in the 
urine after two tests, while the urobilinogen was 
present in 1T30 dilution. In these two eases with 
normal galactose tolerance, the strong urobilinogen 
tests were an aid in diagnosis of the condition of the 
liver. 

Obstructive Jauurticc. In our twelve cases are ten 
of cancer of the head of the pancreas, or common duct, 
and two benign cases, namely one large impacted stone 
in the common duct and one tight stricture of the com- 
mon duct, the diagnosis was confirmed by operation in 
eight cases and post mortem in three. The ages were 
43-5(1. the duration of the jaundice ten days to four 
months, and the maximum icteric index per case was 
(15-200. The stools in nine of the cases were gray or 
clay rolorcd throughout, in two, light yellow at first 
and clay rolorcd later. In the stone case they were 
variable. The liver was enlarged in nearly all of the 
cases, and the gall bladder was palpable in three. The 
spleen was not palpable in any case. 

In the eleven cases of cancer and stricture, urobili- 
nogen was almost entirely absent as a result of very 
little or no bile reaching the bowel. Four to eight 
tests were made in each of the eleven eases over a 
period of about two weeks with GO negative* and only 
one slightly positive test. Thenhsoir/ of urobilinogen 
in every case but one of marked obstructive jaundice 
(and the. almost complete absence in every test) was 
a strong contrast to its prrsinre in every r:\=>* but one 
of infectious and toxic hepatitis at some time in the 
course of the jaundice, almost invariably in much in- 
creased amounts. The continued absence of urobili- 
nogen was a valuable sign of marked obstruction of 
the common bile duct and since we have r.o really pood 
test for bile in the fecc-s. the urobilinogen te-t in the 
urine takes its place up to a certain point and is cer- 
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the coltlttion <ItU-t pivdntjiijiate.-t (ten of the twelve 
{•awe*. » am! h:i« prixhiveii an oh'-truetioii of .'i Very com- 
plete type. IVivi-tent arliotin of the t-tootr ajipemv to 
he tiie mil- its malignant oiwtruction of the common 
<!ncf. am! rarely wi urs in other forum of jaundice. K 
often appear 1 tn hepatic det’eneraUdn iiut randy la-t-s 
m«iv than :v week or set, often only a few day.';. The 
'dot ruction due to etojie rarely complete l.«<e fuse 
Ui). Tilth !-■ clearly eimwn hy tite-e rim pie tv -a-; for 
iirobilinoycn ?nnt correspond', with the result- obtained 
f >y C. ,!. Watson ti-itip a much more complete uuantita- 
tite method o! ati.dy.Ms of the 2t-hour urine and fr-vs. 

A jsreen color in the tmdiilinoyen te.-te •,%:>“ found in 
four of the ten caws of cancerous o!e-t ruet ion and 
never in any other hind of case and it set m<-d pn<- 
silde that it niiv’ht have special diasrnostic value, tsut 
the literature shows otherwise. Si min and P«pe,-ai 
thutipht it was due to a precursor of urohilinopen 
I’ndier and !lan-i found it in sov>-rc toxic jaundice 
with transition into tin acute yellow atrophy, and dend- 
ra— <ih and Swart.: finally shoned that it has nothinp 
to do with tirohilinoy* n and ha< no relation to the 
severity of liver damnye. Imt is duo simply to the 
simultaneous precencc of bilirubin and nitrites in the 
urine in sutlirient concentration. 

The yalnetose iists iveiv normal in ten cases. 

piciotis jn one crams t ami nv.\Irrat>dy positive 

in one (ft..*2 cram*). The exceptional rase wr.s ex- 
amined carefully for >omc explanation. She was a 
wensan ot t>t', w it it cancer of the common bile duct. She 
had jaundice of over two months duration, fray ?»«««!? 
with n complete absence of nrobihnoyen o n six te^ts 
t'tsd a positive pulartcss' t ' ttf. fit! jtrsinish She wax 
d.'.-o-nwe-d as ol>s-trttc!ivo yatir.dire due to canrer. or 
c-itumon de.rt stone, n Tardies of the it ive pahicte--e 


may pcriiap- be due to more ninrla d functional dtitn.v* 
to the liver cells than was pre-ent in the otbi r c:.-« « 
i even in tlie tib nre of ntatT.id hi-tidopjc eliaiin" 1 -* in 
these cells). 

Chr-iu :e /f<p-i'ito. Anotlp r vrouo of middle a u«l 
patients, who may have an t -••■('!!' iallj j am!' - - yum- 
die. need; to le> separat'd from ih>- ext> n::d obstruc- 
tive or stirpieal prosip if |io"db!e. T:ie tests were ..i-o 
u-'d in this yroiiji to see if they we-jid pive .-idditiomd 
(iiapno 1 lie help. 

Til" yrou)) <>f 111 patients includ'd if! ease, of *)">- 
ludii- portal tirrhu-i*. 1 !iemac}irom.'.t''is. 1 chientc 
toxic eirri.o-is 'Cf’i.i.'d biliary cmT.o-is 1 Infi etjeu 1 .*, 

1 I’.anti’s disease, t syphilis of the liver and .1 chroiih 
h"|'atiti< a.-'oeiated with a pntholopical or:!! bladder 
without definite olistruction ef the |ar per bib- p.v- 
s- a yes The diayno-es were beved on 0 ojirration*. •!> 
for patholoyicai yall bladder, 1 in n cafe of cm i- ). 

2 autopsies, ar.d on clinical fir.diny* in 2t’> Th f -o 

ciee- have iK-en very thoriv.iyb.lv studied o\ < r p> riot’.' 
of several weeks t” several years. Tin- liver wn- <n- 
iaryed in r.-arly all ami marked!;. «o in about 2 I'., the 
sj'h cn w;i' palpable iti alentt 1 It. a-'-it' - vv.v- pro- ■••.if 
in aisout I 2. the tVas-ermanii or Kahn \v;i- po-dtivc in 
aixuit 1 The sto'l' 1 were iirovvn in all ca-e. at -tan- 
period of the jatir.diie, leit wire c!av c.-dorisi part of 
the time in f ca*y‘. 

In thi-- yreup the fe-fs ur.- ir.mh i 1 --- e*'r.s*,an: and 
definite than in the ether two croup-, ; ri-bablv a- a 
re-ult of the various combinations „f Jp. , r cel! atrophy 
ar.d repeneration found in t?f> e?;rcr.;r p.vir tsrrh'oe-. 
rroliilir.iiyi n wa« almost invariably prw:.t ar.d was 
increases! in 2T cases < 77' . >, !eir;;- pn -'-nt in dilati'U.n 
"f from t I'-' 1 to 1 .%"<<. which v, a < int< rprcfsx! a mvi 
ef vnryiry dtynv- of liver da may. . In nir.e c.ve# 
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(25% ) both galactose amt urobilinogen were positive. 
Acute infection or toxemia (alcohol, drugs, etc.) may 
complicate chronic liver damage in cases of cirrhosis 
and the urobilinogen and galactose tests become 
strongly positive during the jaundice, clearing up 
later and becoming normal, or nearly so, when the 
jaundice is gone. In eight cases both tests were 
normal. 

Thus we see that almost all the cases differed from 
serious progressive grades of obstructive jaundice 
such as is found in cancer or stricture involving the 
common duct, by showing the continued presence of 
normal or increased urobilinogen. In some cases the 
results closely resembled those obtained in acute in- 
fectious or toxic hepatitis. In comparing the urobili- 
nogen tests with normal persons, eight of the group 


were within normal limits, (0-20), four showed a 
slight increase (30), and the other twenty-three a de- 
cided increase (-10-500). The galactose test was normal 
in 3/4 of the cases. 

The addition of the Takata test in some of our later 
eases (by Dr. C. IV. Heath and Dr. F. S. King) has 
made the diagnosis of cirrhosis of the liver much more 
definite. This test was used in 1G cases in this chronic 
group and was positive in 33. So, the laboratory find- 
ing in our cases of cirrhosis, with well-marked jaun- 
dice, are, urobilinogen usually increased (77%), galac- 
tose tolerance usually normal (75%). and Takafa 
usually positive in well-marked cases (81%). Heath 
and King have already reported the results of the 
Takata tests. 

Although there was much variation in the results 
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Chronic intralicpatic jaundice 
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of the tests in this chronic group, there was usually 
no difficulty in diagnosis from the surgical obstructive 
cases of jaundice due to cancer or stricture of the com- 
mon duct because of the continued presence of normal 
or increased urobilinogen and the occasional positive 
galactose tests in combination with some of the other 
clinical features of cirrhosis such as a history of 


tion showed gross chronic changes in the gall bladder 
and liver, also three biopsies showed a definite hepa- 
titis. In five the urobilinogen was markedly increased 
and in one was normal. The galactose tolerance was 
normal in all. The one silent common duct stone with 
increased urobilinogen stands out in sharp contrast to 
the ten cases of malignant obstruction of the common 


Summary Table IV 

Well marked painless jaundice — SO cases 



Number of 
Cast*’* 

Icteric 

Index 
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Urobil 
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Acute Infectious 
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SS 
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•If five cases are omitted., three very mild and two in which the tests were made only In the convalescent period, the per cent of positive rrnlnctosc 
tests is S3 instead of CO. 

••8irc of 1C cases tested. 


alcohol, enlargment of the liver and spleen, dilated 
veins in the abdomen and esophagus, ascites, hemor- 
rhage, Takata test, etc. 

Only one case (No. 32) of cirrhosis was explored on 
account of some doubt in the minds of some of the 
visiting physicians and surgeons about the possibility 
of partial obstruction, external to the liver. Case 32 
was a man of 72 with a history of lues and moderate 
long-continued use of alcohol. He had one course of 
bismuth injections five months ago. For one month 
there was symptomless jaundice becoming rather deep. 
The icteric index in the last 2 yj weeks was 50-75-75- 
75-100-100. A firm liver was felt SJ/j cm, below the 
costal margin. The spleen was not palpable. There 
was no ascites. The stools varied from light yellow to 
gray. There was mild anemia. A barium meal showed 
a small diaphragmatic hernia of the stomach. A flat 
plate of the gall bladder region was negative. The 
urobilinogen tests were 1G-G4-1G-32-4-8. The galactose 
test showed no sugar excretion. A duodenal drainage 
showed nothing abnormal. Two Takata tests were 
negative. Our diagnosis was intrahepatic jaundice due 
to a chronic hepatitis. This was based on the alcoholic 
history, firm large liver, and the presence of bile in 
the stools, and the constant presence of urobilinogen 
in normal and increased amounts. The galactose test 
gave little help. Operation was considered somewhat 
risky on account of the probable presence of a chronic 
hepatitis, but was done to rule out a possible partial 
obstruction outside the liver which might give a 
similar picture. At operation a large, firm, slate- 
colored liver was found with an atonic gall bladder and 
no stones. A biopsy of the liver showed typical alco- 
holic cirrhosis. The patient made a normal recovery 
from the operation. 

There were only six cases of gall bladder disease in 
our “painless jaundice” group in the medical wards. 
One is listed in the obstructive group, Case 1 0, a large 
gall stone in the common duct causing partial obstruc- 
tion; five are listed under chronic intrahepatic jaun- 
dice, Cases 10, 22, 23, 27 and 28, all of which at opera- 


duct and one stricture, all of which had persistently 
absent urobilinogen. The two tests gave no help in 
distinguishing the five cases of hepatitis associated 
with a pathological gall bladder from the other cases 
of chronic hepatitis. The two cases listed as biliary 
cirrhosis, Cases 9 and 15, were considered due to in- 
fection with B. Coli. There was no evidence of any 
obstruction outside the liver. 


ur lvii/o U-L/ JL o 

Liver function tests are disappointing at times be- 
cause a damaged liver, especially a chronic one, may 
have normal functions of several kinds. We have 
simplified the problem considerably by not using a 
large group of function tests indiscriminately in all 
kinds of liver disease, to detect the presence and 
amount of liver damage, but in applying these two 
simple tests to distinguish, if possible, the different 
types of painless jaundice, especially the medical from 
the surgical. 

It is obvious that the clinical grouping of cases of 
jaundice as intra hepatic or obstructive is somewhat 
aibitiaij. While diffuse liver cell damage is the 
characteristic finding in acute infectious hepatitis 
(catarrhal jaundice) there are some which show ob- 
struction of biliary capillaries by bile thrombi or 
cholangitis in the early stages, and, conversely, there 
is some liver cell damage in all prolonged biliary ob- 
struction outside the liver, and in the cirrhoses we 
have a combination of varying degrees of atrophv and 
icgeneration. The tests are most useful where one 
type of pathology predominates, as it so often does 
and we make the diagnosis of this predominant factor’. 

The results of the tests are shown on Tables I, H 
III and IV. In well-marked infectious and toxic hepa- 
titis during the height of the disease the urobilinogen 
was nearly always present (94 to 100%), and nearly 
always increased (88 to 100%). The galactose was 
positive as a rule (83 to 88%). • 

In marked obstructive jaundice, due to cancer or 
stricture or impacted stone in the common duct, the 
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urobilinogen was nearly always absent (02% ): the 
galactose was nearly always normal (02%). 

In chronic iiitrnhepatic jaundice (mostly cirrhoses) 
the urobilinogen was nearly always present (07% ) and 
increased as a rule (77%). The galactose test was 
positive in 25%. of the cases. In sixteen of the cases 
of cirrhosis in this group, the Takata test was done 
bv l)rs. Heath and King. Thirteen were positive 
tSl% ) and three negative. The six pall bladder cases, 
all with associated hepatitis, could not be clearly dis- 
tinguished by the tests from other types of chronic 
hepatitis. The urobilinopen was increased in five, 
normal in one. The palactose was normal in all. 

Our results in well-marked cases of painless jaun- 
dice apree in peneral with those of Hauer and most 
other recent authors such as Woerner, Wallace and 
Diamond. JollifTe, Piersol and Tumen. Shay and 
Schloss, Davies. Itosenberp, SchiiT and Senior. The 
tests were positive as a rule where acute, diffuse cell 
damape predominates, as in catarrhal jaundice and 
toxic hepatitis. A positive palactose test (with dia- 
betes ruled out> means liver depeneration and the ex- 
cretion of larpe amounts, (5-7 prams, is practically con- 
clusive. The tests were nepative as a rule where there 
was press mechanical obstruction of the common duct. 
In the cirrhoses we disapree with Ilauer who says that 
"almost all cirrhoses show a stronply positive palac- 
tose' test.” In our cases only one-fourth were positive. 

Banks, Sprague and Snell found more positive palac- 
tose tests in the obstructive p roup than we did and 
explain this !>y tin 1 presence in their series of many 
sever*- cases of lonp duration with advanced destruc- 
tion of tin- liver parenchyma, so that the liver reserve 
had liven overcome and reponeration had failed. 

Table IV pives a summary of both tests in tlio three 
groups of cases. In eomparinp the cases of proup 1, 
acute did use liver cell damape, with the cases of proup 
2. subacute obstruction outside the liver due to cancer 
or stricture of the common duct, both tests were 
very didVrcnt as a rule. The palactose beinp almost 
always jm-itivo, and the urobilinopen almost invariably 
present in increased amounts in proup 1. and the 
palactose hemp almost always normal anil the urobili- 
nepen almost invariably absent in group 2. 

In eomparinp proup 2. the obstructive cases, with 
proup 5. the cirrhoses, the palactose test pave little 
help. The urobilinopen test was very did) rent as a 
rub', beinp almost invariabh absent in proup 2 and 
practical!) niwav., present in proup arid in increased 
amounts in over 2 I of the cases. 

The important feature is the separation of medical 
from «urrical cn--*“.s of painb-s jaundice. We have 
avoided sciulinp several middlc-apcd cases of subacute 
hepatitis to the “tirpeon for exploration. We certainly 
In oiate to advise exploration in such patients if both 
pakic’ese and urobilinopen tests are stronply positive 
and the stools are brown. 

We have :<!mi le-en abb- to tirpe the surpeon to 
operate on several obstructive cases which he lHicved 
were chronic he patitis. We have definitely improved 
our differential diapnods of medical from survictl 
jaundice, md of fifteen cases «*-nt to tie- surpeon, only 
one went with a wronr dlnpno-is. The onset of catar- 
rh:-.’. jaundice was di*cc>vem! once by the urobilinopen 
U -t I» forv the* jaundice appeared. 

All liver function tests are r.lTtvNd much more by 
diffuse change* of the whole liver even thouph Might, 
shat: bv complete destruction of ip.iite larpe portions 


of the liver if. the remainder is normal (tumors, etc. 
not involvinp bile ducts). As in the kidney, there may 
he restinp units which can lie used in an emerpenry. 
Thus, we may expect chanpes in liver function oniv 
when practically all the liver cells arc acutely damaged, 
or when chronic liver disease has pone so far that few- 
er no normal cells are left and reponeration has failed. 

Viperous reponeration of liver cells in the convales- 
cence from acute disease and in the remissions of 
chronic disease pive us normal metabolic tests. In ol>- 
structive (and hemolytic) jaundice enouph normal 
liver tissue is left, in the earlier stapes at least, to 
carry on carbohydrate metabolism and the palactose 
test is usually normal. 

It is not wise to base diapnosis on single tests which 
may he misleadinp on account of constant chanpes in 
liver function durinp an acute or subacute illness. For 
example: urobilinopen is usually absent in the acholic 
stool period of acute infectious and toxic hepatitis, al- 
though usually strongly positive at other times. The 
test is also usually normal in the late convalescent 
period of mild acute hepatitis and in chronic hepatitis 
in a period of compensation. The urobilinopen test 
may he positive or normal in the early stage of malig- 
nant obstruction of the common duct, although per- 
sistently negative later. A course o / Zests on the other 
hand will usually pive the whole picture, and avoid 
mistakes. 

We found the urobilinopen test useful, simple and 
inexpensive. A series of tests could easily be run every 
day or two for one or two weeks. It proved the more 
sensitive test of the two. For example: in five of our 
cases of acute infectious and toxic hepatitis (including 
most of the mild ones) the urobilinopen test was posi- 
tive while the palactose test was normal. The same 
was true in 18 cases of chronic cirrhosis of the liver. 
It appears to be a very delicate lest of liver dysfunc- 
tion but is. however, low or absent in eases where very 
little or no bile reaches the bowel such as obstructive 
jaundice or for a short period (a week or less) in the 
early stapes of acute infectious or toxic hepatitis. It 
is probably more often useful than the palaeto-e test 
in dilferentiatinp inf rahopatic from external obstruc- 
tive jaundice, and occasionally some factor such as de- 
hydration. oliguria or inability to take the dose on 
account of vomiting may make the palactose difficult 
to use or to interpret, but tiie combined use of the 
tests is on the whole best of all. 

There was- a minor difficulty in iiiterprelinp (lie tests 
in a few cases. The more definite the test the hotter; 
for example, if the palactose excretion is 1 pram in 
one case and (5 prams in another we have no hesitation 
in pronouncing one normal and one abnormal. Hut. If 
the excretion is between 2.5 and 2 prams the inter- 
pretation of the result is not easy, and the test should 
In- repeated. We found few such borderline cases, and, 
of course, we had the urobilinopen test as an additional 
help. A large amount of galactose. 5 or (5 prams or 
more, is clear evidence of liver cell injury thouph 
normal palactose (K-s not exclude it. 

There was evidence of dissociation of liver func- 
tions. Then- wa« no definite relation le-twien the de- 
gree of jaundice and the degree of palactose tolerance. 
When an acute nr subacute disturbance i- clearing up 
th-- palactose tolerance usually reaches normal before 
the icteric index. Alihan-on ha* suggested that this 
high index with normal liver function may U- due to 
bilirubin which has Wn stored in the t;**u*-=>. and is 
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being carried by the blood to the liver for excretion. 
Occasionally, the icteric index may be low while poor 
galactose tolerance persists. 

The tests have some value in prognosis not only by 
showing the extent of the dysfunction, but also by fol- 
lowing the course of the illness and showing whether 
the liver damage persists or is increasing or lessen- 
ing. The urobilinogen test may remain positive after 
all other signs are gone in acute toxic or infectious 
hepatitis, showing some residual liver damage. 

The urobilinogen test is a guide to the diffuse liver 
injury which may occur in an attack of cholecystitis. 
The urobilinogen may increase to 40 or 50 during the 
attack, and then drop to normal within a week after 
the attack is gone. Watson has shown the same effect 
on the urobilin excretion in attacks of cholangitis asso- 
ciated with a ball value stone in the common duct. 

In gall bladder cases, with or without partial ob- 
struction of the common duct, the tests were not dis- 
tinctive. Some were normal, some were abnormal, 
depending, apparently, on the amount of associated 
hepatitis or infection. The tests gave little help in 
distinguishing this type of case, which is often surgi- 
cal, from the medical cases of acute and chronic hepa- 
titis. Fortunately, silent stones in the common duct 
are rather uncommon and we may expect to get evi- 
dence in most gall bladder cases in otiier ways — by the 
history and ordinary physical examination, by the 
X-ray and the duodenal tube. 

A study of the exceptional results was profitable. 
They may be due to the variability of the tests, the 
period of the disease, or its character (the simultane- 
ous presence of obstruction and liver cell damage.). 
The diagnosis is best made not by early impressions 
and early tests, but usually, in a difficult case, from 
the clinical course over a period of intensive study of 
a week or two. 

The time of the test in relation to the period of the 
disease is very important. Mild and convalescent eases 
are apt to have normal tests; fortunately, they are less 
important in diagnosis. The amount of functioning 
tissue in the liver is constantly changing and tests 
should be made at the height of the jaundice or just 
before this to have their full value. In an exceptional 
case of intense acute hepatitis with deep jaundice, both 
tests may remain normal during the period of observa- 
tion of 10 days to 2 weeks; the urobilinogen perhaps 
because very little or no bile reaches the bowel, and 
the galactose for some reason which we cannot alto- 
gether explain, perhaps the remarkable functional re- 
serve of the liver. 

Our cases of marked obstructive jaundice, due to 
cancer or stricture involving the common duct, have 
reacted to the tests in a definite and uniform manner 
with only one exception. Some positive galactose reac- 
tions seem inherent in the nature of the test and were 
probably due to the presence of serious functional liver 
cell damage in this case of severe and long standing 
obstruction. The per cent of positive galactose tests 
in this group (0% in our series) will depend consider- 
ably on the number of this type of case which is in- 
cluded in it. Perhaps a longer experience may show 
a greater per cent, as has been reported by Snell ; how- 
ever, the constant absence of urobilinogen, especially 
in the case of malignant obstruction, has given valu- 
able help in making the correct diagnosis. 


In cancer involving the common duct the interval 
between the onset of jaundice and complete obstruction 
of the duct is short, usually only 2 or 3 weeks because 
the. first appearance of jaundice means decided nar- 
rowing of the duct. In cancer this complete obstruc- 
tion is due to rapid constriction and closure of the 
common duct, while in stone there is no constrietion, 
the duet dilates above the stone and some bile goes by. 

Two rare exceptions to this rule have been seen 
since first writing this paper. One patient (B.B.) 
aged 76, had a small soft pedunculated adeno-carci- 
noma in the common duct causing only partial obstruc- 
tion with cholangitis and multiple abscesses in the 
liver. Urobilinogen was always present in the urine 
and usually high. Conversely, one patient (J.J.) aged 
52, had gall bladder disease and the hepatic and com- 
mon ducts were solidly plugged with putty like ma- 
terial and gravel, causing complete obstruction and 
entire absence of urobilinogen in the urine in 5 tests. 

Partial obstruction external to the liver due to com- 
mon duet stone, especially when complicated with in- 
fection and hepatitis, may be difficult or impossible to 
distinguish by these tests from the jaundice due to 
pure chronic diffuse disease of the liver such as the 
cirrhoses. The urobilinogen and galactose tests may 
be normal or increased in both and the diagnosis must 
be based on other clinical data. Thus some gall bladder 
cases, which are often surgical, may not be distin- 
guished by these tests from the medical cases of acute 
and chronic hepatitis. This difficulty occurred only 
once in our series, in case 10, group 2, a large gall 
stone in the common duct. The correct diagnosis was 
made from other clinical data. One case of cirrhosis, 
case 32, group 3, was explored because the possibility 
of partial external obstruction was seriously consid- 
ered. 

Improvement in the diagnosis of these cases of 
jaundice may be due in part to greater interest and 
more intense clinical study as well as to the use of 
special tests, but we believe the latter have real im- 
portance. The better the clinician, the better he will 
be able to interpret the tests and to combine them with 
the rest of the clinical picture. 

SUMMARY 

The urobilinogen and galactose tolerance tests in 
the urine were used in 80 cases of painless jaundice in 
the medical wards. Of seventeen cases of acute in- 
fections hepatitis, urobilinogen was present in sixteen 
and increased in fourteen. Ten gave a positive galac- 
tose test. The negative results occurred largely in the 
very mild cases or in those tested only in the convales- 
cent period. In twelve well-marked cases tested during 
the height of the jaundice, the galactose was positive 
in ten and the urobilinogen increased in ten. In seven- 
teen cases of acute toxic hepatitis, the urobilinogen 
was increased in all and the galactose positive in 
fifteen. In twelve cases of jaundice due to obstruction 
outside the liver, urobilinogen was absent in eleven 
and increased in one, the galactose normal in ten and 
positive in one. 

In thirty-four cases of chronic hepatitis, mostly cir- 
rhoses, urobilinogen was present in thirty-three and 
increased in twenty-seven. The galactose test was posi- 
tive in nine. Both tests were normal in eight cases. 
In sixteen well-marked cases of cirrhosis the Takata 
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test was positive in thirteen. In six {tall bladder cases, 
all with associated hepatitis, the urobilinogen was in- 
creased in five and normal in one. The galactose was 
normal irt all. 

The t«-.«ts were positive as a rule where diffuse liver 
cell damage predominates as in catarrhal jaundice and 
toxic hepatitis. A positive galactose test in painless 
jaundice (with diabetes ruled out) means liver de- 
generation, and the excretion of large amounts, G-7 
gram.-', is practically conclusive. The tests were nega- 
tive a* a rule where there was malignant obstruction 
of the common bile duct. In painless jaundice the im- 
portant diagnosis is between the medical and surgical 
type. This is especially true in middle life when cancer 
is frei t iient. The combination of these two simple tests 
in the urine for urobilinogen and the galactose toler- 
ance has proved a useful aid in distinguishing several 
group-- of medical and surgical cases; namely, acute 
and chronic, toxic and infectious hepatitis from pain- 
less obstruction outside the liver. 

fine of the most important findings was the persis- 
tent absence of urobilinogen in obstructive jaundice 
due to earner of the hear I of the pancreas or common 
bile duct. Persistent ncholin of the stools developing 
rather early, after two or three weeks of jaundice, 
with persistent absence of urobilinogen in the urine, 
appears to he the rule in malignant obstruction and 
rarely occurs in other forms of jaundice. In acute 
hepatitis it is only temporary, and in the obstruction 
din- to stone is rarely complete. In our one case of 
silent stone in the common duct the cotixlatiflit in- 
>-i-< fix i d urobilinogen was in sharp contrast to its j >cr- 
riatrut afiftnrr in the ten cases of malignant obstruc- 
tion 

la gall bladder cases, in general, which are often 
surgical, the tests were not distinctive. They depended, 
apparently, on the amount of associated hepatitis or 
infill ion and resembled those in the medical eases of 
mute and chronic hepatitis, and the diagnosis was 
made ttotn other clinical data. Occasionally there may- 
be great difficulty in distinguishing painless partial 
obstruction of the common bile duct with secondary 
damage to the liver from a primary subacute or 
chronic diffuse disease of the liver. This occurred once 
in our series 

On account of the variation in liver function at dif- 
ferent periods of an attack of jaundice and some varia- 
tion in the tests themselves, it is not wise to base diag- 
noii.i. t .;i a single test. A course of tests, beginning 
early if possible and carried through the height of 
the jaundice for a week or too, is far more valuable. 

A j v-itho galactose t*-st in painless jaundice indi- 
cates liver degeneration, a normal ted does not always 
exclude liver cell injury. The urobilinogen test has 
value ir. shoving tig’ pre-cnee nr absence of bile in the 
levs, el, as well n“ being a very sensitive indicator of 
fiver disturbance, it is n more definite guide to liver 
dy-fnn.-tton than the galacto-e t,-st (if hemolytic jaun- 
dice i< excluded) and i« more often u-'cful in distin- 
guishing iutrahepattc from \ xternal oh-tniettve jaun- 
dice. but a combination of the two tests is tx'-H of all. 

The ti<t-.- has. a ib finite value in prognosis by 
t;a ring th-> speed and degree of recovery of liver 
fur - 1 tot* afti r an attack of jaundice. Th- urobilinogen 
and enhe tei,- may remain positive long after active 
have disapps-ami showing residual liver 
damage. In nr. i--ra-;o::a! border-line ca*e the trs*« 
may inrenrit;»;te. or <\rr. m id*- a ding. 


Finally, these simple tests have proved useful nidi 
and have definitely improved our differential diagnosis 
of painless jaundice, and deserve to be used more in 
this particular field. 

CASE REPORTS 

The following case reports illustrate the application 
of the tests in diagnosis; only relevant data are given; 
The first case shows how one test backs up the other 
and the value of the galactose test at a time when no 
bile was reaching the bowel. 

3. (Case f> — Infectious Hepatitis). J. D. A, n man of 
45, had for ten days n gradually increasing symptoinhvs 
jaundice with loss of S pounds in weight. Physical exami- 
nation showed nothing important. The icteric index was 
200 on admission and rose to 250. The stools remained 
clay colored during the first week of observation. The 
white blood cells were 0200. There was slight anemia. 
Roentgen rays of the stomach and bowel after a barium 
meal, also a flat plate of the gall bladder region, “hawed 
nothing abnormal. Four urobilinogen tests in the first 
week were negative. The first impression was obstructive 
jaundice due to cancer of the head of tlio pancreas or a 
possible silent stone in the common duct. The galactose 
test, however, showed 0.0 Gm, output and surgical treat- 
ment was put off and the diagnosis of infectious hepatitis 
(catarrhal jaundice) was suggested. This was confirmed 
by the subsequent course. At the cml of a week the stool 
began to show some brown color and the jaundice to lv««vn, 
the index dropped from 250 to 50 in the next 11 days, 
The urobilinogen rose to .15 ami gradually dropped to 
normal at the cml of four weeks from admission. At the 
end of 2’,i weeks the galactose test had become normal 
showing no excretion of sugar. Recovery was uneventful. 

The second case illustrates the course of the tests in 
a fairly typical case of well-marked infectious hepatitis 
(catarrhal jaundice). 

2. (Case 7 — Infectious Hepatitis). K. J., a rather plump 
woman of 40 years, with three children, complained of 
malaise for one week followed by jaundice for one week. 
There was some nausea and gas with rare vomiting and n 
dull ache in the right side of the abdomen. The edge of 
the liver was just felt. The spleen was not palpable. 
X-rays of the gastro-intcstinal tract and gall bladder 
region were negative. The stools were pale yellow with a 
positive Itenzidin test for blood. At entrance the icteric 
index was 75, the urobilinogen SO and the galactose excre- 
tion 4.S Gm. The icteric index ro«e to M0 and then gradu- 
ally dropped to 10 at the end of three weeks. The urobili- 
nogen readings were 50, P0, .SO, 00, 50, 10 in the same 
period. At the end of three weeks the galactose excretion 
was -J.7 Gm. The patient made a gradual hut uneventful 
recovery- A Graham te-t of the gal! bladder after the 
jaundice was gone gave a normal result. 

The third case js a good example «( a severe toxic 
hepatitis masquerading as obstructive jaundice. 

5. (Case 10 — Toxic Hepatitis). T. S. Thi* 72 year old 
woman was admitted with a story of 10 days' jaundice, 
yin- was very iil and the hi*tory incomplete, recent dyspnea 
and edema of the fret, and for several Weeks anorixia. 
regurgitation of food and some vague epigastric distre-s. 
The icteric index was 200; she had an arts r!o«i-)erotic 
heart, the liver wn« not palpable, there was tenderness in 
the epigastrium, ar.d n question of a rna*- in tig- gall bltid- 
d-r region. The temperature was norma) to t'P.h’. The 
white tde. si count HOW to PiVrf); the -toot* gray with a 
tinge of brown. Our first imptfion wjt« an ob-tructive 
Jaundice, but several uroSiilir.egen tests were 40 and the 
galacte-e ex- f , .q.fi Gm. Roth t<-te pointed toward 
ir.trahep-.tic rather than ob'tructive jaundice. Finally a 
history v.a* obtained from the family of recent joint pam 
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and the use of cincophen tablets two or three times a day 
for a month. The diagnosis of toxic hepatitis was then 
definitely established. The stools became brown and the 
urobilinogen remained above normal. The patient became 
comatose and in spite of the libernl use of glucose intra- 
venously and by Murphy drip died ten days after ad- 
mission. The liver weighed 970 Gin. with marked toxic 
central necrosis and small scattered areas of regeneration. 
/Implies is, subacute yellow atrophy of the liver. 

Number four illustrates the use of the tests in a 
case called "catarrhal jaundice" by the surgeon. 

4. (Case 1 — Obstructive Jaundice), ,-t. />., was a man 
of 55 with a story of former rather excessive use of 
alcohol. He had jaundice for 2H- weeks with mild ab- 
dominal cramps and three loose stools at the onset, none 
since. Some epigastric fullness and “gas.'' Loss of 10 
pounds in the last two years. Physical examination showed 
nothing important except arteriosclerosis and hvpeiten* 
sion. Icteric index, 100. Stool, light yellow, later gray, 
llcttzidin test for blood, moderately to strongly positive. 
Temperature, normal. Tied blood cells, -1, 030,000. White, 
4250. Hemoglobin, 75',;. Ilnriunt meal and enema showed 
nothing abnormal. Urobilinogen. 0. Galactose, 0.51 Cm. 
The tests favored the diagnosis of obstructive jaundice. 
The surgeon who saw him suggested ‘'catarrhal jaundice” 
and advised further observation. The stool 5 continued day 
colored. The urobilinogen Xe-ts were entirety negative for 
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another week and a second galactose test was normal. 
Exploration was urged with the diagnosis of obstructive 
jaundice due probably to cancer of the head of the pan- 
creas. At operation this was found. 

Number five illustrates the use of the tests in the 
differential diagnosis between portal cirrhosis and ob- 
s( motive jaundice. 

5. (Case 4 — Obstructive Jaundice). S. D. /’., age 59. 
This man had drunk n liottle of wine daily for many years, 
was usually well, but bad jaundice for three weeks with 
loss of 7 pounds of weight, and a dull ache in right upper 
quadrant extending to the back. Stools and urine were 
“yellow.” Abdominal examination showed a firni, smooth 
liver one or two fingers breadth below the right costal 
margin with a smooth projection on the right side which 
was considered a Riedel's T.ohe or possibly a distended 
gal) bladder. The icteric index was 75. The stools, light 
yellow. The temperature normal. The urobilinogen, 0. 
The galactose excretion, 0.8 Gin. The surgeon made the 
diagnosis of alcoholic portal cirrhosis and suggested 
further observation. Five urobilinogen tests were entirely 
negative, (one showed a green color), and the stools be- 
came elav colored and remained so. We felt that the 
tests strongly favored obstructive jaundice, particularly 
the uniform absence of urobilinogen in the urine, and 
uiged exploration. A cancer of the head of the pancreas 
was found. 
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Production of Peptic Ulcers in Rats and Mice by Diets 
Deficient in Protein* 
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ULCERATION OF THE PROSTOMACH 

B UCHNER, Siebort and Mollov (1) found that 
ulceration of the prostomaeh occurred in some 
rats that were starved every other day during a period 
of 17 days. More striking ulceration was produced 
when rats subjected to such a regimen were given 
histamine on starvation days. lUirkle-de la Camp (2) 
confirmed the findings of IKichncr, Sieberl ami Molloy 
with intermittent starvation plus histamine hut he did 
not observe ulcers in r:dH that were starved during 
single periods of five days or less. The possibility of 
ulceration following starvation was of particular inter- 
est to one of us (F. If.) because of personal experi- 
ences which included fasting every other day for five 
consecutive months and single fasts of as long as -11 

JFmm till- Ilfpnrtmrnt <»t VhyMorr. UnUwHy t,r eiilrnim. 

SubmlttH Jnnunry 30 , Jff77. 


days. Moreover, the -H-dav fast and a 33-day fast 
were undertaken as part of studies of the effect of 
variations in the protein intake on the fasling gastric 
acidity (fib) and hunger sensation LI). In these 
studies, it was found that the Lasting gastric acidity 
was increased by protein restriction and after fasling 
and that a peculiar and intense hunger sensation de- 
veloped which was regarded ns a protein-hunger sensa- 
tion. The fasting gastric acidity again decreased ami 
the protein-hunger sensation disappeared with protein 
roalimentalion. If these findings on man also applied 
to rats, it seemed that the amount of ulceration that 
was likely to occur in rats, solely as a result of inter- 
mittent starvation, would depend considerably upon 
the amount of protein in the diet fed on feeding days. 
Resides this, it seemed possible that ulcers might 
develop in rats as a result of .sufficiently prolonged 
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starvation <>r jirr-T *-s !i u -••trirtiim alone and ulceration 
t io.it produced could evidently !k> regarded a« ohjictivv 
< \ of protein-hunger carried to ;i pathologir 

extreme. 

A< nlrtadv- indicati-d in a preliminary report i5ai. 
v. > tested our fir*t inference cxporimentnlh- by starv- 
ing ;t.*> r.its every o’.h-r (lay or during nltornat*' ttvo- 
if.iv [rri<x!t atal ft't'tiir.r T.n;<‘ of the rati n<t‘-- 
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in the prnstomach within three weeks even when a diet 
adequate in protein was fed on feeding days hut all 
rats that were intermittently starved and" fed diets 
with only about Ilf,' protein for more than two weeks 
developed ulcers in the prostomaeh. No ulcers were 
found in the prostomaeh of 175 stock (control) rat' 

These results led us to extend our study to drtor- 
mine the effect of more prolonged starvation, protein 
restriction without starvation, diets hicli in protein 
diets differing in the main type of protein used, hiyh’ 
and low carbohydrate or fat diets, watery diets, diets 
deficient only in vitamin A or 15, and diets to which 
salt, pepper, mustard, acetic acid, alcohol, hydrochloric 
acid or antacid salts were added. The effect of nddiny 
various kinds and amounts of roughage to some diets 
was also investigated. In addition to this, the effect 
of exposure to high and low environmental tempera- 
tures was observed. More recently, tests were made 
to determine the value of histidine (Larostidinl ns a 
preventive of ulceration. In nearly all cases 8 or more 
rats were used for each specific test. Altogether 1701 
rats and 77 mice, including 2.‘10 stock (control) rats 
and 7 stock mice, were used. Most of our rats were 
white rats but 715 were black-and-white. 

Prolonged starvation (with water given) proved to 
he our most effective method of producing ulcers in 
the prostomaeh of rats (Fig. 1-A, D and E). Pome 
ulceration was usually observed when rats were sacri- 
ficed after A days of starvation hut great individual 
variations occurred. In a few adult rats ulcers were 
not present after 7 days of starvation while in one 
young rat well developed ulcers were found after only 
•!f> hours of starvation. The impression was that diets 
entirely devoid of protein would produce ulceration 
about as easily as starvation hut we used powdered 
.least as the source of vitamin I! in our synthetic diets 
and, when such diets included 5 ' ; or Off yeast to make 
them substantially adequate in vitamin H, they con- 
tained from 2t; to I5 r ; yeast protein (which is rich in 
essential amino-acids). All of 10 rats fed a diet with 
6(1 powdered yeast as the sole source of protein, hut 
otherwise adequate, had ulcers in the prostomaeh when 
they were sacrificed after from 1.1 to 21 days. Dirts 
containing larger amounts of yeast caused less ulcera- 
tion when fed for only 2 or 15 weeks. Five out of 12 
rats had ulcers in the prostomaeh after having been 
fed M days with a diet containing 20'I gelatin as 
the chief source of protein hut otherwise quite rate-- 
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factory. Nineteen out of 27 rats fed only white bread 
(which contains about 10 r ,‘ c protein) showed ulceration 
of the prostomach within 4 weeks. Rats that did not 




I-ifT. 3. Showing various gastric lesions in rats. A. male, starved 7 
times from to 18 days, total 94 day*, last IS days high fat and adequate 
with dog hair. sacrificed : perforated ulcer with adhesion to 
abdominal wall, hair in this ulcer and in cornified nodules nearer cupola 
or prostomach. H, female, died after 10 days starvation following 13 
days white bread diet ; ulcer in cupola perforated with invagination and 
thickening of prostomach, C. male, sacrificed after G months on white 
bread, last 3 months with cellulose flour ; marked ulceration of esophn* 
gus, hypertrophy of mucosa of main stomach due to use of bulky 
material. D. male, died without showing interest in eating after 8 
nays starvation following 40 days on white bread with cellulose flour? 
ulceration probably parrlyzed functioning of stomach. E, female, sacri- 
ficed after 5 months adequate diet with dog hair; raised 3 Jitters in 
ncsta °f dog hair; dog-hairhal! practically fills stomach; arrow indicates 
email ulcer due to greatly decreased food intake. F. inner and outer 
aspects of ventral half of stomach ; female, starved 8 times from 6 to 
, days, final 32 days diet high in fat. low in protein (67c) and with 
uog "air. died; O, large epithelial cyst ; N, cornifW nodule — section 
shown in Fig. 4—11. 0, male, starved 9 and 10 days, then 2 months diet 
nigh in protein plus HC1. sacrificed ; severe diffuse erosion of pro* 
stomach (due to HCl) and multiple craters in antrum. If. male. 2 
months on washed bran plus casein and gluten, final month kept cool, 
died; diltusc erosion with Weeding of main stomach. 


gel ulcers from «i diet of white bread usually ate more 
and thus ingested more protein than rats that de- 
veloped ulcers. On the other hand, rats that developed 
ulcers on diets adequate in protein ate very little. This 
occurred when the diets were deficient only in vitamin 
A or B but such diets did not lead to ulceration as soon 
or as uniformly as diets deficient in protein. Diets 
low in protein caused ulceration whether high in car- 
bohydrate or high in fat. Some rats manifested an 
apparent nausea after ingesting diets high in fat and 
low in protein— they gagged and salivated after eating 
as if about to vomit. Such reactions were never noticed 
when diets high in fat but adequate in protein were 
ingested. Wet low-protein diets (thin pastes made by 
adding large amounts of water to dry food or diets of 
fresh vegetables only) caused little or no ulceration 
even when fed as long as 7 weeks, although ascites was 
produced in most cases. The addition of table salt to 
such or other diets did not cause any definite increase 
in ulceration. Mustard added to a deficient diet, such 
as a white bread diet, seemed to make it more ade- 
quate or more palatable to rats. Pepper added to diets 
led to a reduction in the food intake but the ulceration 
which followed could not be ascribed to irritation by 
the pepper. Hydrochloric acid as well as sodium bicar- 
bonate added to diets usually led to a reduction in the 
food intake but the acid produced more acute erosion 
and ulceration and the alkali led to some hyperkerati- 
nization about the ulcers that developed in the pro- 
stomach. Alcohol added to the diets caused pyloro- 
spasm and gastric retention with ulceration (5c, d). 
The most striking ulceration occurred when pregnant 
rats were fed diets deficient in protein (Fig. 1-B, C 
and Fig. 2). 

Pappenheimer and Larimore (G) found that Gl^, 
of rats fed a diet containing 95 Cc white flour developed 
ulcers in the prostomach but they apparently did not 
suspect that the protein inadequacy of the diet, of 
which they were fully aware, could be responsible for 
the ulceration. They attributed the ulceration to me- 
chanical irritation or infection by ingested hair. We 
found hair in the stomachs of many rats and well 
formed rat-hairballs in 13 rats without any relation 
to ulceration. We also added cut up, coarse dog hair 
to the diets of some rats and thus produced dog-haiv- 
balls in the stomach of 3 rats but, with a diet adequate 
in protein, a shallow ulcer developed only in one case 
where the dog-hairball became so large that it finally 
interfered with the food intake (Fig. 3-E). However, 
when dog hair was fed with a diet deficient in protein, 
hair sometimes penetrated into the denuded (ulcer- 
ated) areas. In a few rats that were later again fed 
diets adequate in protein some ulcers healed with 
bristling stubs of dog hair healed in situ! McCavrison 
(7) observed gastric ulcers in rats fed diets such as 
were used by certain natives of India among whom 
peptic ulcers frequently occurred. These diets were 
low in protein. A number of other investigators re- 
ported that gastric ulcers developed in rats as a result 
of vitamin deficiencies but, ns already suggested, our 
observations indicated that ulceration under such cir- 
cumstances is due to a lowered food (protein) intake. 
Peptic ulcers also must have developed in many in- 
stances in rats and mice used in studies of the biolog- 
ical value of proteins, particularly of proteins mark- 
edly deficient in some essential amino-acids, but ulcers 
were evidently not even looked for. The question now 
is: Are the apparently essential amino-acids essential 
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primarily for growth, as has heretofore been assumed, 
or are they essential primarily to assure a quantita- 
tively adequate food intake by preventing peptic irri- 
tation or ulceration? 

The environmental temperature was found to he an 
important factor in determining the degree of ulcera- 
tion that was likely to occur in starving and mat- 
nourislvd rats. The desirability of a relatively high 
temperature for the comfort of starving and under- 
nourished animals was already appreciated by the 
senior author of the present report because of dis- 
agreeable personal experiences while fasting or using 
restricted diets during cold weather. Accordingly, a 
room was fitted with electric heating units to supple- 
ment the regular heating facilities and to automati- 
cally maintain temperatures at the desired levels. 
Starving animals were usually kept in this room at 
from 28’ to f! I' depending upon their condition. 
For experimental control, some rats were abo kept in 
a nu'dificd ice l»ix. especially during hot weather, to 
note tile effect of relatively low temperatures U 5 ' C. 
to Up' t.\ ! it was found that starving rats died much 
coouf-r in a cool environment than when they were 
kept warm. A cool environment or chilling- caused 
diffuse peptic ere -ion and increased the Weeding of 
lesions iti the stomach. In terminal stages, it also 
cau-isl dilTu-e bheding mainly in the middle half of 
the small int< .tine, without previous erosion or lilcera- 
?i<n. lie -ides tin's, chilled rats passed Woody urine. 
Or. the other I. and. little nr no serious Weeding* otcur- 
l.d in the dig.- 'live tract of rat* that were kept warm. 
At 2* • (• ;; t ■ c , , V o v, , -i aWe to starve rats from 

tr, to iff da\« rn 42 tscasi'T.s. with more striking 
n! 'err.tir n than could have !>« i tt obtain..! at lower 
ten; -ratlin <. 

Ti;e |.-n> m that develop in the pre-tema'-h of rat* 
have already }>«-r. d> d in rr.»re or !• - - detail by 
others i t. 2. •'.> and we avr.- vvitlt the (J.-rm.M; ir.v< -di- 
cat-ir- ■ S, 2- that j- ptic ,re «ion by act'd ga-tri.' ju!*'* 
.. r. .r-.n'it'b for srli liberation, Figure- 1. 2, 2 and 


•I show various types of prostomaeh ulceration. It will 
he noted that the largest prostomaeh ulcers or the 
most severe ulceration (including perforations in -I of 
our rats) occurred on the ventral. half of the stomach 
near the ridge dividing the prostomaeh (the non-acid- 
secreting part of the stomach) from the main stomach 
or ventricuius (the acid-secreting part). The ventral 
half (the halves on the left in Fig. 1) is the lower half 
of the stomach in the position most commonly assumed 
by rats. Gastric residues would therefore tend to 
gravitate into and remain most directly in contact with 
this part of the stomach. The cupola, dome or fundic 
portion of the prostomaeh was also highly vulnerable 
(perforations in one rat — Fig. 3-B — and in one 
mouse). Ulceration often occurred on the ridges of 
the rugae formed by the contracted stomach (Fig. 
1-D) but the stomach was usually relnxcd in rats that 
had been kept warm. Ulceration about the esophagus 
was also common (Fig. 3-C and Fig, 5-A). In fact, 
the entire prostomaeh of rats and mice might be re- 
garded ns a dilated portion of the esophagus which is 
considerably exposed to the acid gastric juice when 
the food intake is inadequate. 

LESIONS OF THE MAIN STOMACH 

Ulceration of the main stomach of rats was not as 
easily produced ns ulceration of the prostomaeh ami 
the lesions that developed in the main stomach were 
different. Thus among the 175 control rats referred 
to earlier in this paper, 3 rats had “craters" in the 
antrum although none of them had ulcers or ottier 
lesions in the prostomaeh. But such “craters" (Fig. 
3-G) can hardly be regarded os ulcers. We have, how- 
ever, come to recognize them as an early stage of the 
most common type of ulceration in the main stomach, 
antrum and prepyloric region of rats. These lesions 
simply have a crater-like appearance and usually con- 
sist of a slightly elevated and pale or white (imictis- 
secrcting ?) ring from 1 to 2 mm. in diameter with a 
“pin-point” depression in the center. Sometimes the 
depressions were not evident and sometimes numerous 
depressions appeared without surrounding rings or 
crater-like rims. Under the microscope, sections of 
typical craters generally showed only a depression in 
an otherwise intact mucosa hut, with transillumina- 
tion. the pin-point depressions looked like potential 
perforations (Fig. 3-K, F). The centers of some 
craters usually hied when bleeding did not occur else- 
where after the animals had been chilled. 

Starvation and diets with less than .J<; protein, 
which often gave rise to marked ulceration in the pro- 
stomach. usually caused only a little erosion in the 
main stomach and rarely gave ri=o to crater formation. 
This may have lxen due to the fact that it generally 
took longer for craters to develop in the main stomach 
than it took for rats to die from starvation or from 
extreme protein restriction. However, a diet of white 
bread <tbe protein of which is deficient chiefly in 
lysine i !>■<! to prepyloric crater formation in a I suit 
7iv, of the case* in 2 or 3 weeks, lien while bread 
was fed exclusively for about 1 vv <«•!:.« or longer, the 
• enters of -omc of tie- craters were u "unity more or 
5,..! , -ruled and presented the appearance of ulcers. 
The addition of 2-Vk or mere of cellulose flour to diet* 
somewhat in-vb quale in protein often incre.-,*ed <raUr 
and uhvr formation 1 Fig. 5-A anti big. C-Ai. I he 
crater* found jr, Ike control r.V.« referred to aV.ve 
.,,-re v < r y likely du*- t«‘ the f'-dirg of too murii bread 
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or corn. Our observations also showed that a diet with 
gelatin as the main source of protein lias a marked 
tendency to initiate the development of craters in the 
acid-secreting part of the stomach. 

A particularly striking type of lesion of the main 
stomach was a "punched in" ulcer-like lesion (Fig. 
5-B) seen in two rats that were fed only white bread 
while pregnant. Such lesions probnbly correspond to 
the punched out round ulcers that have been produced 
in dogs but, in our rats, the areas surrounding these 
lesions were markedly discolored (blue or purple) and 
this suggests that circulatory disturbances occurred in 
these areas. However, we believe that the apparent 
interruptions in the circulation in these areas were a 
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consequence and not the cause of these rapidly develop- 
ing lesions. Sections under the microscope again 
showed that the mucosa was also intact in and about 
these ulcer-like lesions. This and the histological find- 
ings concerning the more common craters referred to 
in the preceding paragraph support the frequent claim 
that gastric ulcers, such as are seen in humans, do not 
begin as erosions of the mucosa. Further study is 
needed to determine whether the mucosa remains in- 
tact while a considerable amount of tissue beneath it 
is destroyed or whether it alternately erodes and heals. 

The study of the development of lesions in the main 
stomach of rats is additionally complicated by the fact 
that diets relatively high in protein (with about Sofa 
or more of protein) usually cause inflammation and 
other injuries, especially when coarse materials are 
fed. Bran had an effect similar to that of a diet high 
in protein and with cellulose flour and hydrochloric 
acid added (Fig. 5-C, D). Besides inflammation, ex- 
cessive amounts of protein with roughage produced 
severe erosion, Assuring, pin-point depressions and 
craters, scooped out lesions and thinning of the wall 
of the main stomach with the formation of diverticula 
in the antrum in some cases ( Fig. 3-G, H and Fig. 5). 
The diets producing these lesions eventually led to the 
death of the animals by gradual starvation but the 
prostomach under these circumstances usually re- 
mained intact. 


DUODENAL LESIONS 

We already stated elsewhere (5d) that we were un- 
able to produce duodenal ulcers in rats. Starvation 
and diets low in protein, as well as a diet of only white 
bread or with cellulose flour added, left the duodenum 
intact. Diets containing excessive amounts of protein 
often caused inflammation of the duodenum. Diets 
consisting of 5 0 r ’ o or more of bran came closest to pro- 
ducing typical duodenal lesions in rats. That is, such 
diets sometimes produced erosions in small, sharply 
defined areas in the duodenum, 2 or 3 mm. from the 
pylorus. Occasionally, two eroded areas developed 
opposite one another, simulating "kissing” duodenal 
ulcers. Although duodenal ulcers did not occur in any 
of our rats, they were found to develop in mice (Fig. 
G-B). Among 70 mice, 13 had duodenal lesions, one 
of these had multiple duodenal polyps, -1 had "kissing’' 
erosions or ulcers and at least 5 had ulcers. T. P. Sun 
(8) previously reported that the duodenal mucosa of 
mice becomes denuded in 24 to G4 hours by starvation. 
It seems significant that both mice and humans de- 
velop duodenal ulcers and both have a gall bladder 
while rats do not appear to develop duodenal ulcers 
and also have no gall bladder. This suggests a re- 
lation between duodenal ulceration and bile flow, and 
bile flow may in turn depend upon liver function and 
protein metabolism (fid, 9). 

ATTEMPT TO MAKE ULCERS CANCEROUS 

After finding that ulcers could be produced easily in 
the prosfoniach of rats by starvation or protein re- 
striction, we tried to make them chronic or cancerous. 
It was thought that mechanical irritation by a diet 
containing bran should suffice to prevent the healing 
of ulcers but prostomacli ulcers healed in all cases 
where large amounts of bran were fed for a few 
weeks. We therefore tried to produce chronic or 
cancerous lesions by subjecting rats to repeated 
periods of relatively prolonged starvation or protein 
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restriction, with more or less adequate realimentation 
between sticli periods. As a result, some degree of 
cumulative ulceration and epithelial overgrowth was 
often produced. In some cases, epithelial cysts and 
cornified nodules developed in the ulcerated prnstomaeh 
(Kip, 3-F: nodules also appeared in the stomachs 
shown in I'ip I -A and Fip. I?. A). The cornified 
masses were due to downprowths of the squamous 
epithelium in ulcers and resembled the ‘‘cancerous" 
changes produced by Fibiger (10) by feedinp rats 
spiroptora or cockroaches infected by spiroptera. How- 
ever. Fibiper fed his rats white bread exclusively and 
was able to produce the ‘‘cancerous" chanpes only in 
black-and-white rats. We also noted that cornified 
nodub s developed most easily in black-and-white rats 
and pneisejy wh*n they were simply fed only white 
liiv.,d i Fip. fi-A ) . Hut similar nodules also developed 
in white rats as a result of repeated starvation or pro- 
tein restriction (Fip. f>-lt). Fujimaki and other Japan- 
ese workers 'll) reported the finding of "cancerous" 
chanpes in the prostomach of white rats and mice fed 
various diets but. like Fibiper. they failed to note any 
relation of such chanpes to protein deficiency and 
ulceration. A* a matter of fact, none of the observed 
morphological changes were ever cancerous and ex- 
perimental circer from ulcer still remains to te pro- 
duced 
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cessive food intake on a feeble organism. {Human? 
suffer similarly — sometimes die — as a result of dietetic 
excesses after prolonged food restriction). In the rats! 
excepting for the gross lesions, the mucosa of the 
stomach and small intestine to within a centimeter or 
two of the head of the column of recently ingested 
food always appeared much more like normal than the 
part of the intestine that had not yet been reached by 
food. Nevertheless, the complete healing of some pro- 
stomach ulcers evidently took a little longer than their 
formation by our most direct method — prolonged 
starvation. Otherwise a cumulative ulcerating effect 
could not have occurred, as it did, when rats were in- 
termittently starved about 4 days or more at a time 
and fed freely during periods of only similar length. 

The value of a diet high in protein, ns an aid in the 
healing of gastric lesions, seemed indicated by the 
finding of Harvey and Howes (12) that such diets help 
to heal experimental wounds of the stomach of rats 
but evidence was obtained in otir study that an exces- 
sive protein intake, immediately after a period of pro- 
tein restriction, often has a detrimental effect at first. 
Rats that had more or less free choice and spontane- 
ously selected milk and bread as the principal food 
immediately after prolonged fasting seemed to fare 
best. However, as already indicated, prostomnch ulcers 
frequently healed even when bran was fed. This may 
have been due to the protein supplied by bran (which 
is fairly rich in essential amino-acids), its acid-hind- 
ing power or the shifting of the acid gastric juice 
burden from the prostomnch to the main stomach and 
duodenum. Dreg riant rats, which generally developed 
the most striking ulceration with inadequate diets, 
showed more or less healing shortly after casting their 
litters, which were always removed in these cases. 
This was apparently a consequence of the protein in- 
take involved in eating the placentae. In tests on HI 
rats, histidine (0.5 to 1.0 c.c. Larostidin daily per rat) 
did not prevent ulceration of the prostomnch when n 
diet low in protein was used. An adequate supply of 
other amino-acids seems to be as important as an ade- 
quate supply of histidine. On the other hand, our re- 
sults did not ronfirm the finding of Windwer and 
Matzner (13) that prostomach ulceration is increased 
by histidine (Larostidin). 

PEPTIC ULCERATION AND PROTEIN-HUNKER 

Our studies on rats and mire would seem to make it 
obvious that in these species Here is a direct relation 
between politic ulceration and protein-hunger. That 
is, rats and mice evidently eat a certain amount of 
protein at least partly in response to peptic stimula- 
tion nr titillation and to prevent peptic irritation or 
ulceration. The same mechanism apparently nlm com- 
pels rats and mire to eat a certain amount of biolngi- 
c.-illv adequate protein. Whether ulceration occurs b— 
rau-e of a lack of sufficient acid-binding protein in the 
diet (nr in the stomach') or because of an increase in 
gastric acidity following protein restriction or lwenu-e 
of a lowered r«-i?t.we to liberation or a combina- 
tion of these ii.i-«ibili!iis. a relation let ween je-ptfe 
stimulation. irritation or liberation and protein-hunger 
or amino-acid-hunger would still be indicated, in ad" 
ditior, to thi‘, we bad evidence that an eXCe<- of pro- 
tein aLo tends to pn*Jufe ga-trir b-Mor.* and this ‘tig- 
ye -' s a mechanism which would normally limit the 
preteiti intake. Then" finding-* therefore help to ex- 
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plain why rats and mice tend to select a moderate and 
practically optimum amount and biologically adequate 
protein when they have free choice (14). 

The difference between these species and other 
species is very likely only one of degree. There is no 
doubt that carnivores like dogs can tolerate both star- 
vation and an excessive protein intake better than rats, 
mice or humans but it is not so certain that dogs or 
humans can tolerate protein deficiencies much better 
than rats or mice. Obviously, allowances must be 
made for differences in metabolism, length of life, etc. 
But Weeeh (15) observed ulceration in dogs fed diets 
low in protein. Chittenden and Underhill (16) found 
duodenal ulcers in dogs fed biologically poor protein. 
Ivy (17) noted that cachectic dogs were more likely 
to have gastric lesions than well nourished animals. 
Koschtojanz (18) found that the first phase of gastric 
secretion is increased in dogs bj r a diet without meat 
and Pankratjew (19) reported the perforation of a 
gastric ulcer in a man on a hunger strike. On the 
other hand, a fairly dependable mechanism normally 
regulating the protein intake is indicated by the fact 
that most humans, as well as omnivorous animals, tend 
to use a moderate and practically optimum amount and 
adequate types of protein when free choice is possible 
(4, 20). It seems that the question has not been 
whether such a mechanism exists but rather what it 
consists of, what its limitations are, how it becomes 
disorganized and how it may be controlled. 

In our opinion, the failure of investigators to note 
the relation between protein or amino-acid deficiency 
and peptic stimulation, irritation or ulceration long 
ago is due to the neglect of a sufficient study of the 
factors influencing the fasting gastric secretion. This 
apparently began as a result of the classical work of 
Pavlov (21) in which he demonstrated that the lavaged 
stomach of a well fed dog does not secrete gastric juice 
without chemical or ■psychic stimulation. This dictum 


led many uncritical followers of Pavlov to maintain 
that acid gastric juice is never secreted under any 
other circumstances by the normal “empty” stomach, 
including that of man. Carlson (22) pointed out that 
there was a more or less continuous secretion of acid 
gastric juice in normal human subjects, as well as in 
some animals, and that the acid juice seemed to give 
rise to an appetite-like sensation in man. The relation 
of the continuous, basal or fasting gastric secretion to 
hunger was next investigated by the senior author of 
the present report in a study made upon himself. As 
a result, periodic variations in the fasting gastric 
secretion or contents were found to occur and to be 
related to the periodic changes in fasting gastric 
motility (3a). This finding was confirmed by Helle- 
brandt (23). Thus far others do not seem to have 
undertaken any studies on man that might confirm our 
observation of a relation between variations in protein 
intake and the fasting gastric acidity (3b) or between 
the fasting gastric acidity and protein-hunger (4) but 
the results of our studies on rats and mice seem to 
amply support our earlier findings on man. The evi- 
dence thus far published in support of the theory of 
Weiss and Aron (24) concerning the role of amino- 
acid deficiencies in gastro-duodenal ulceration does not 
seem to have been convincing (25) and, in any case, 
could hardly be directly applied to our own findings. 

SUMMARY 

Ulceration of the prostomach and main stomach of 
rats and mice and ulceration of the duodenum of mice 
but not of rats was found to occur as a result of 
starvation or diets deficient in protein or in essential 
amino-acids. 

Ulceration thus produced is regarded as objective 
evidence of protein-hunger or amino-acid-hunger which 
has been carried to a pathologic extreme. 
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The Pathogenesis of Senile Osteoporosis 

Relations to Morbus Cushing and Basophilia of the Anterior Pituitary 

Bv 
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A CCORDING to Schmorl anti Junphnnns. osteopor- 
osis is one of the most frequent changes. affecting 
the whole hone system. Disturbances of nutrition, 
chnnj’es in the internal secretion, cachectic diseases, 
chronic biliary fistulas, etc., were assumed to be ex- 
citing factors. “Puerperal’' and “Hunger" osteopor- 
osis are well-known and have often been described. 
Osteoporosis is chiefly a disease of old age. 

In a series of osteoporotic pictures the changes 
are roentgenologicallv and anatomically identical. 
Senile osteoporosis, as well as puerperal osteomalacia, 
takes up a special position in a clinical sense. Senile 
osteoporosis develops in the whole hone system. It is 
neither all the hones nor always the same ones that 
are attacked. The processes in osteoporosis are to he 
observed with special distinctness in the vertebral 
column. 

Si inh • o.riroporo.ris develops when the bone appoi- 
nt ion ceases, while decompcnsition is normal or in- 
creased. Changes of form and structure are to be 
found, in respect the form changes of the vertebral 
column, here only the “hour-glass" and the “fish-verte- 
bra" shapes, the flattened and wedge-shaped vertebrae 
should he mentioned. The structural changes, especi- 
ally in the vertebral column, are represented by dif- 
fuse porosis. The histological findings show a porotic 
frame of spongiosa. In contrast with the normal spon- 
giosa, the trabeculae are scanty, thin and more per- 
forated. The spongiosa weakened in its solidity is. in 
addition, brought to atrophy by the physiological pres- 
sure of expansion of the intervertebral disk, the gela- 
tinous nucleus being intact. 

As to the hone changes themselves, we should not 
think that the relations are too simple. The senile in- 
crease of bone brittleness has its origin in essence in 
the physico-chemical fact of aging (Schade). Under 
normal conditions, however, a decrease of the phos- 
phate* m the bom--, ash can a bo he observed: hut in a 
still larger amount this can be found in senile o-de.opor- 
o i« iTaniihaii«er). Etienne and Dmiplais found in 
.“•-nib 1 o-ttoporo'-is a strongly negative lime-balance, 
ch rrr.v'e in the Cn content of the hones and an increase 
in the Co content of the soft parts in opposition to the 
rule. In any case, this osteoporosis differs even in the 
ch* mieabanalytical finding* from th“ malacic bonedi*- 
e'tM-s. rot'-h a* rickets ar.d o-teomalacia. 

Ib gardirr the j-vmp'r.r 1 ;- nf fi-.itr i.-t, we 

car, only mention h*-tv that everything that is charac- 
ter! •tic of .« -nil*' o't-v.jw.resis may abo occur in other 
dio.vos. In th<- forefront, we find sign* of sej-.e-monre, 
;> .in .. ir. at! po'*ibb’ part 1 ' of the 1-dy. conditions of 
v.r In lb'- .Y-rnu /-f.'feiv, the- chief finding is 
tlat the are deficient in lin.e. In -erne (not in 

aHi c-V' < we find a striking '’«!*ejvR»e ,.f -e-i-tar.' «•" ; 
:! e d;s*’,-, */,Wartb di'-ea*- I* i t;e r» the Strug- 
gle again-! infect ; ■ 1 <f b- , r<r< br/<i ditfiru.’!. 


Much has been written on the patlwptHrxit of senile 
osteoporosis. Hitherto investigators have not succeeded 
in clarifying the subject. Kienbock recently, again 
made an attempt to explain the osteoporotic diseases 
as “degeneracy diseases," as a dysplasia and a dys- 
trophy of the skeleton. He assumes a strong and 
widely spread inferiority of the skeleton to ho the ex- 
citing cause. Difficulties arose even in trying to fix 
the nomenclature and classification of the disease, the 
origin of the senile osteoporosis not being clarified. 
Rome observers differentiate between senile osteopor- 
osis and senile osteomalacia and acknowledge a special 
form of osteoporosis and a special spontaneous and 
another form duo to hunger. It has even been believed 
that there arc transition forms of senile osteomalacia 
and osteoporosis. The fact that in senile osteopathia 
we frequently find endocrine symptoms ought to give 
us the right for the designation of osteomalacia. Thus 
symptoms of Graves’ disease, myxedema, tetany, etc.., 
were noted, furthermore there have been noted dis- 
turbances of the parathyroid, of the pituitary gland 
and of the genital glands. The symptom regarded ns 
characteristic of osteomalacia, that of the subject 
growing smaller, can be found in osteomalacia as well 
as in osteoporosis. But the therapeutic elTect of phos- 
phoric codlivcr-oil, of calcium and vignntol is not proof 
convincing enough to he employed as a dependable 
means of distinction in the differential-diagnostical 
sense. In like value can brittleness of the hones and 
bonebonding lx. 1 used as a typical sign for the one or 
the other form. At the moment, senile osteomalacia 
and senile osteoporosis are looked upon as a unity. 

The calcium, ns well ns the mineral metabolism in 
general, are known to he under the regulative Influence 
of hormones. The parathyroid gland plays a great part 
in the regulation of calcium metabolism. The involu- 
tional processes, too, an 1 regulated by the endocrine 
apparatus, and complex disturbances of the endocrine 
system make the physioligicnl process remit in a 
clinical disease nf the hone-system ( Alvvens), But we 
have not gained much hv reciting these frequently- 
repeated statements. For we have to deal with a com- 
plex hormonal process due to a reciprocal influence of 
the glands and mutual advancement anil inhibition by 
their own product 1 -. Endocrine disturbance- are regu- 
larly pluriglandular. Mostly, in theoretical analytical 
considerations, only the chief hormonal effect i." 
pointed out. Decent findings have been established 
which fnl«<> in «>rteoporo*>i« » set a»fde general joints 
of view and jsdnt in a certain direction. New condi- 
tions of di-ease of the endocrine organs having bi'T. 
obogv.d in recent years, tin- frequent dependency of 
n-teo porosis as a roi:«oquer;re of di-Kl- 1 '.'' of certain 
endocrine organ” could he -tateij. Thus, .lamia d 1 '- 
scribed in a woman of p-oolirnaeb ric age after tie' 
cessation of ova ric function a l«rrr. of senile change, 
going abuig with 1 yph 1 ol-evity, hytxr-ea-ion. 
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cardiac weakness and hypertryeliosis. Jamin indicates 
the similarity of this complex of symptoms to “Cush- 
ing’s Disease”; plain visual observation shows these 
women to have full-round faces, such as are noted in 
the syndrome described by Cushing. 

A patient of this type is described as follows: April 1, 
1934. Barbara F., aged G7, 157 cm. tall, 78.5 kg. in weight, 
has become more corpulent during the last few years and 
has gone from one physician to another because of back- 
ache. Had dyspena, reddish, somewhat spongy, full- round 
face; broad red striae on abdomen and thighs, dilatation 
of the left heart, blood-pressure: 190/140 mm. Hg., tym- 
panitic abdomen, traces of sugar in the urine. Blood: 
hemoglobin 9071, erythrocytes : 5,200,000, blood picture 
without any peculiarities. Blood sugar 190 mg. per cent 
Blood calcium, 9 mg. Kyphosis of the thoracic vertebral 
column, first lumbar vertebra sensitive to pressure. X-ray 
of the vertebra! column (lateral view) shows a pronounced 
lordosis of the lumbar part and kyphosis of the thoracic 
part, the vertebral bodies are poor in lime; only at the 
superior and inferior edges stripes of a somewhat in- 
creased lime content are to be found, the first lumbar 
• vertebra is flattened and wedge-shaped, the intervertebral 
disk lying beneath has become smaller. In the upper part 
of the first lumbar vertebra a large “Knorpelknoten.” 

Diagnosis: adipositns, hypertension, plethora, osteopor- 
osis, hyperglycemia, glycosuria. Course: Extensive im- 
provement of the backache and loss of weight up to 5 kg., 
followed in two months after no therapy but roentgen- 
irradiation of the pituitary’ gland. 

Differentiation between cases with constitutional 
obesity, hypertension and a more or less pronounced 
osteoporosis and an obesity of the type of Cushing 
(osteoporotic obesity of Askanazy) is impossible in 
the borderline cases. In older women obesity, hyper- 
tension and osteoporosis are no rare event. There are 
also benign forms of Cushing’s syndrome in which 
some of the symptoms are absent and which remain 
stationary. 

The picture of "pituitary basophilism” described by 
Cushing is known to be a syndrome in which basophile 
adenoma of the anterior pituitary is joined with 
obesity of face, neck and body, with hypertension, 
plethora, hy’percholesterinemia, striae, osteoporosis of 
the skeleton (in more than 70 per cent of the cases) 
and sexual liypofunction. Frequently, there is a dis- 
position towards infectious diseases manifesting in 
threatening outbursts. In some cases, a series of symp- 
toms is absent; the process can proceed quickly; how- 
ever, it can also remain stationary over a long period. 

April, 1935: A typical case of Cushing’s syndrome 
under my own observation, showed the following main 
features: A young German man, born in November 2G, 
1911, 8 years in school with good certificates. Afterwards 
he left the occupational school with very good results. 
From his 13th year he grew bigger. From his 19th year 
he has complained of becoming fatigued. From 1930 up 
to 1935 the faitgue and feebleness increased still more; 
frequent bronchitis and rheumatic affections. In his 17th 
year, slight dizziness; these attacks increased from year 
to year. He often falls down and loses consciousness for 
a short time. On this account, a professor of internal 
medicine thought this picture to be that of epilepsy and 
proposed to have the patient sterilized. In order to dis- 
cuss this affair the man called on me (May, 1935), as 
I had observed in him a considerable hypertonia (210 rfim. 
Hg.) of a permanent character in 1933. 

Findings in April, 1.0, 15: Heavy young man, 187 cm. 
tall, 104.5 kg. in weight; marked obesity of body and face 
without participation of the extermities; the face some- • 
what spongy, slightly reddish-brown in color, scanty hair 


on the head; acrocyanosis; broad red striae of the skin of 
the abdomen, the shoulders, the upper arms; thoracic 
organs: clinically nnd roentgenologically without any 
peculiarities; blood pressure 170/110 mm. Hg., the electro- 
cardiogram was normal; abdominal organs without any 
peculiarities. The blood-picture shows an increase of 
hemoglobin up to 115 per cent, er ythrocytes ; 5,320,000; 
in the differential blood-count there was lymphocytosis ; 
sedimentation rate 6/14 mm. test for lues, negative; blood 
sugar in the serum, 111 mg. per cent; calcium content, not 
increased; the blood sugar tolerance test there was a rise 
up to 154 mg. per cent, with 150g of grape sugar; three 
hours later return to fasting level. The basal metabolism 
reduced to 9 %. Protein tolerance: within 1% hours rise 
to +7%. In the urine was normal as was the renal func- 
tion. X-ray picture: on both the capita humeri, osteoporo- 
tic processes were seen, together with a slight deformity. 
X-ray picture of the vertebral column showed a more pro- 
nounced waist-shnpe of the lumbar vertebrae, the mark- 
ings of the vertebral bodies being hazy; spina bifida of 
first sacral vertebra; X-ray of the skull showed a normal 
sella turcica; somewhat hazy markings of the skull bone 
in the upper nrea, this fact perhaps speaking in favor of 
an early osteoporosis. Genital organs normal. 

Deep roentgen irradiation of the pituitary gland re- 
sulted in a loss of weight and a diminishing of the blood 
pressure. Then the patient gained in weight again. In 
the beginning of February the dizziness occurred again 
more frequently than usual, but only for one minute. At 
night the pntient becomes blue from these attacks, in the 
dny time he quickly improves. After the pituitary gland 
had been irradiated again more intensely, he lost 10 kg. 
in weight, and, at the end of February weighed 108 kg. 

Wien comparing the disease of the woman, aged 
G7, with the severe disorder of this young man, the 
similarities become apparent. The case of the young 
man is — so to say — the exaggeratedly developed re- 
flection of the benign stationary form of the post- 
climacteric woman. Kylin is right in saying that, in 
such cases, the difference is that in Cushing’s syn- 
drome the symptoms have been more worked out by 
nature and are therefore more striking. However, the 
main symptoms : special type of obesity, arterial hyper- 
tension, plethora, osteoporosis, etc., are the same. The 
cases reported indicate, with their like features, a re- 
lation between Cushing’s hypophyseal adenoma and 
the obesity accompanying hypertension and osteopor- 
osis, occurring in older women. According to Raab, 
adenoma of the anterior pituitary reflects in an ex- 
aggerated way the chief signs of old age; close study 
would perhaps be able to give an insight into the phy- 
siology of age. Kylin points out the similarity between 
hypertension diseases, occurring after menopause, and 
the symptoms of the basophile adenoma of the pitui- 
tary gland, and he considers “essential” hypertension 
to be the consequence of a hyperfunctional condition 
of the anterior pituitary due to a reduction of the 
inhibiting influence of the generative glands. Jores 
comes to the same conclusions; he found in the serum 
of some people, affected with hypertension, substances 
calling forth the same histological changes and having 
the same chemical qualities as the cortieotrope and 
adrenolotrope hormone of the anterior pituitary. Ber- 
blinger, however, refuses to look upon the basophile 
increase in so simple a way as its the anatomical ex- 
pression of the permanently increased formation and 
effect of vasopressin, and to ascribe the essential 
hypertension merely to that fact. Kraus thinks that 
the basophilia of the pituitary gland in Cushing’s 
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syndrome is not the exciting cause of the disease but 
only a secondary change of the pituitary gland, occur- 
ring in the course of the disease. In opposition to 
which Berblinger looks upon the basophile adenoma, 
as well ns the more rarely-occurring strongly diffuse 
basophile increase of the anterior pituitary, as a 
primary pathological process. However, Kraus as well 
as lierblinger and Itutishauser, hold that there is no 
doubt that there is a connection between the basophile 
elements of the pituitary gland and bone decomposi- 
tion. In favor of this fact, he calls attention to the in- 
crease of the basophile cells at a higher age, which 
likewise inclines towards osteoporotic nitrations, and 
the observation of a high degree, an unusual increase 
of the basophile cells of the pituitary gland in severe 
osteoporosis. According to Itutishauser, in those cases 
in which osteoporosis had been developed in a high 
degree, an unusual increase of the basophile colls of 
the pituitary body could bo expected. 

We regret that in most of the reports of autopsies 
in cases of a high degree of osteoporosis there are no 
observations recorded regarding the pituitary gland, 
r.f/. in the case of Imhnuser. We can understand that 
lierblinger, in an observation of a woman, aged 78, 
affected with Cushing’s syndrome, first looked upon 
the porotic changes as senile ones. According to Ber- 
blingcr, in this syndrome are to be found “no pro- 
nounced development of osteoclasts with lacunar re- 
sorption of the hone, but thin trabeculae of spongiosa 
with wide spaces filled with marrow and a reduction 
of the coriicalis from the side of the medullary cavity.” 
Pehmorl mid Junghanns in cases of osteoporosis found 
merely a reduction of the single trabeculae of the 
spongiosa as well as the hone end-plates and slight re- 
duction in the number of trabeculae. The X-ray 
pictures in Cushing’s syndrome and in senile osteo- 
porosis are similar. In both the cases an increased 
permeability of the hones to rays is noted, the finer 
structure being absent. Where the latter can still be 
seen, the trabeculae are thin and scarce. Infractions 
and transverse fractures can be observed in both the 
pictures. The interpretation of the finer hormonal 
processes, originating the osteoporosis in Cushing's 
affection, presents great difficulties. Jamin believes 
in a secondary influence from the parathyroid gland, 
lierblinger n!«n thinks that the effect of the parathv- 
rotropic hormone upon the pituitary gland is credible, 
lie also thinks it possible that there is n "WirkstotT," 
produced by the basophile cells of the pituitary gland, 
contrary in its effect t« the growth hormone of the 
roiinophilo cells. Some very interesting observations 
have l«*t n made by Collip and his co-workers. He has 
shown that, in the case of a production of growth 
hormone, antihormones abo are found in the anterior 
lobe of the pituitary. This has led him to postulate 
th- phenomenon of “inverse responsiveness," f.i . 
balan -e N'P.Vi'.-n h»fmo«- and antihormone. The baso- 
philia r f the anterior pituitary may be due to a dis- 
turbance of this K-ilanre. Perhaps this nntihormone 
repre.-er.ts the parathyroid hormone. We 

mu-'t take into tor.sideration these lines of thought, if 
we intend to c;<nsld*-r senile o*t.-op--.ro--i« a» an effect 
tsf the increase of the basophile dements of the an- 
terior pituitary. 

Krm:« think < that ba o.pbiiin by its-if i* ml Miffi- 
rieTit to call forth changes it; the her,—. But ju*t li- 


the basophilia plays an essential part in the patho- 
genesis of hypertension and in Cushing’s disease, so 
the increase of these elements is of decisive importance 
for the development of senile osteoporosis’. Senile 
osteoporosis is consequently due to an abnormal tie. 
haviour of the pituitary gland in consequence of the 
absence of the controlling effect of the generative 
glands, being in a state of involution. In future, in- 
vestigntions will have to deal with the question of 
whether (1) senile osteoporosis is merely due in part 
to a changed hypophyseal function and must he as- 
sumed to he partly the consequence of a correlative!}- 
influenced functional change of the other endocrine 
organs, or (2) senile osteoporosis may also occur with- 
out those hypophyseal changes. 

Recently, it has been stated, that in adults of more 
advanced age, osteoporosis can also develop ( it being 
due to an insufficient administration or utilization of 
vitamins A or D. People are inclined to take into con- 
sideration. in explaining the origin of Jill sorts of bone 
diseases, lack of vitamin A or I). Thus the regional 
prevalence of hyperparathyroidism in the great in- 
dustrial districts is ascribed to the short duration of 
sunshine and the limited securing of vitamin 1), as a 
consequence. Thannlinuser refuses to acknowledge the 
malacic diseases, hunger and senile osteoporosis ns a 
nosological unity, in spite of the conformity of their 
histological pictures. It is not possible to consider 
these osteoporotic bone diseases ns similar in origin 
to infantile rickets. The senile osteoporosis is classed 
with diseases due to the withdrawal of calcium ami 
phosphate. But important relations, existing between 
lack of vitamin K and basophilia of the anterior pitui- 
tary, have helped in clarifying of the pathogenesis of 
hunger osteoporosis (I.yon). 

If one desires to exert a therapeutic influence upon 
senile ostcoporosiB. lie is forced to intervene in the 
ring of hormonal correlations and to equalize disturb- 
ances. The anterior lobe of the pituitary gland is 
known to be a glandular organ highly sensitive to 
radium and answering promptly to irradiation. By 
roentgen irradiation of the pituitary gland the osteo- 
porosis in Cushing’s syndrome has also been essen- 
tially improved (Jamin). Roentgen irradiation in 
senile osteoporosis has already been recommended 
formerly (Schlesinger). It is especially in cases of 
senile osteoporosis accompanied by obesity, at the 
climacterium, in which an improvement can h' - ex- 
pected. In mild cases and for after-treatment, the ad- 
ministration of vitamin K may be tried; it causes no 
secondary manifestations, even in prolonged adminis- 
tration and in high dosage. Certainly, however, an 
c--sciifial for the beneficial effect of vitamin K is that 
tie- involution of the generative glands has not gam- 
tr><> far fCuggisberg >. 

SUMMARY 

Penile o=tooj,onv<is is due to the increase of the 
lo«ophiie cell* of the anterior pituitary, as a result of 
the controlling influence of the gen-rative glands bring 
in a state of involution 

A a a therapeutic mature, roentgen Irradiation of 
the pituitary gland and. in mild ca-et, vitamin V. are 
reci-mrr.endisl. 
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Editorial 


NEW KNOWLEDGE ABOUT THE FUNCTIONS OF 
THE SMALL BOWEL 

I T- is a remarkable fact and a sad one that the 
gastro-entei'ologist who struggles every day with 
the problems of indigestion knows practically nothing 
about the digestive and absorptive functions of the 
main organ of digestion, the small bowel. What is 
worse, he doesn’t even realize, unless he stops to think, 
that it is the organ of digestion. All his training in 
college was given him with the thought that it is the 
stomach that he has to worry about and treat. 

So strong is the hold of this assumption on scientific 
men that sometime ago, when physiologists and phar- 
macologists began to study the mechanism of vomit- 
ing, years had to pass before it occurred to anyone to 
think of what might be happening in the small bowel 
during the act. Similarly, even today, when a drug 
house prepares a medicine which is somewhat upset- 
ting to digestion, the custom is to put it into keratin 
coated capsules so that it can be carried untouched 
through the stomach and out into the small bowel. This 
is done with the naive assumption that the stomach is 
the only digestive organ that needs to be considered. 
Actually every bit of physiologic evidence we have 
indicates that the stomach is far more resistant to 
irritants than is the small bowel, and much experi- 
menting on animals and man indicates that nausea and 
vomiting can be induced more easily by irritation of 
the duodenum and upper part of the jejunum than by 
irritation of the stomach. The physiologist tells us 
moreover that one of the main functions of the 
stomach, for which it was specially designed, is to hold 
back and dilute and neutralize and feed slowly into the 
bowel irritant foods or substances which might, in 
strong concentration, injure the highly sensitive 
mucosa of the small bowel. 

No, gastro-enterologists must gradually come to see 
and to realize at all times that the real organ of diges- 
tion is the small bowel. There is practically no ab- 
sorption of food or water or even crystalloids from the 
stomach. In addition to holding back solid and irrita- 
ting substances, warming them to body temperature, 
and softening and partly digesting them, it feeds the 
chyme gradually and as needed into the bowel. It is 
the small bowel that does the final digesting and all of 
the absorbing. 

There is no doubt but that much of the dissatisfac- 
tion that any thoughtful gastro-enterologist must feel 
with his work today is due largely to his almost com- 
plete ignorance of the functions of the small bowel. 
What is more, with patients it is almost impossible for 
him to learn much of what is going on in this part of 
the digestive tract. He can pass a tube into the 


stomach to remove contents for analysis, and he can 
study the inside of this organ with the roentgen rays 
or with the new flexible gastroseope. Similarly, he can 
look into the inside of the colon and study the folds of 
the mucosa with the double contrast barium meal or 
with the sigmoidoscope. But, as yet, he cannot learn 
much about the central portion of the small bowel. All 
he can do is to get some idea of the normality or ab- 
normality of peristalsis and of mucosal patterns at its 
two ends; in the duodenum and first poidion of the 
jejunum and in the last segment of the ileum. 

It is doubtless because of this handicap that in four 
out of five cases of diarrhea the physician is unable to 
find a definite cause. Seeing that in all of these 
puzzling cases the mucosa of the colon appears to be 
perfectly normal, the probability is, I think, that the 
disturbance of function is in the small bowel where 
we cannot as yet get at it very well. 

Until last year anyone who turned to the literature 
for information as to the laws underlying the absorp- 
tive processes of the small bowel would have found 
very little, and that little scattered through highly 
technical journals. Today at last we can turn to one 
well-written monograph, a monument to the industry 
and ability of Fritz Verzar of Basel. To him should 
go thanks and appreciation from all of us, physi- 
ologists and clinicians, who are interested in diges- 
tion. The book should be in the library of every 
man who practices gastro-enterologv, and it should 
be read and reread. For years Verzar and his 
pupils have been studying the intestinal mucosa and 
the ways in which it absorbs and digests, and here 
we have a good resume of their findings, together 
with a fine review of the literature. I hope in a 
later issue of this Journal to give some idea of the 
riches that are to be found within the covers of this 
little volume. 

Other excellent work has been done in this country 
by Wells, Cori and others, using animals, and now 
Grier Miller, Osier Abbott, Karr and others in Phila- 
delphia are studying the motor and secretory and ab- 
sorptive functions of the small bowel in man with the 
help of special tubes which are passed through the 
mouth far down into the small bowel. These studios 
are most promising, and should some day give the 
practicing physician some hint as to what is going 
wrong in the bowel of his patients with now puzzling 
syndromes. Finally, when we have some idea of what 
is going wrong, we will have some chance of doing 
something that will restore conditions to normal. 

Walter C. Alvarez, Rochester, Minn. 

L Verzar, Fritz nnd McDoujmli, E. S. : Absorption from the i rites- 
tine. New zork, Longmnns, Green nntl Company, 1936. 
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Truitt Mint Chiri'riiiru! Du Cnnrer l)u Cnlnu V<1- 
t'ini. By Pierre Bertrand and E. Co raj ml. Masson 
ot Fie., Paris. 

P liOFKSSOB Louis Tixier whoso operation for 
cancer of tho pelvic colon is well-known and de- 
m rilu fl in tin- text, states in a preface that, nowadays, 
with rapidly improving technique, the mortality is on 
thi' decrease and one may often count on a definite, 
radical cure. His pessimism with repaid to surgical 
euro of gastric cancer is in contrast to his hopefulness 
when the disease is situated in the rectum or colon. 
The report itself concerns an intimate follow up of 
1.1.1 cases. Constipation and (or) diarrhea are the 
chief early s> mptoms, alonp with pain in the lower 
left quadrant and vapue indigestion leading to sus- 
picion of gastric trouble. Then follow symptoms asso- 
ciated with gradual stenosis — with bloody and mucoid 
stools, pain, irritable bladder. The evolution is very 
slow occlusion, suppuration, fistula formation, per- 

foration. general metastases. Precise location of the 
obstruction by X-ray studies is essential: a prelimi- 
nary film without barium is frequently of value in 
showing colonic distention with pas. The barium meal 
ought not to he used after obstruction is complete. 
Tin- opaque enema is the method of choice, and the 
study of mucosal relief patterns has proved helpful. 
Treatment is essentially that of radical removal with 
reestablishment of continuity of the put. Variations 
depend upon exteriorization in contrast to intra-ab- 
dominal operation; and also the formation of an 
artificial anus. Hartmann's operation is intra-ab- 
dominal colectomy with anus formation. Tixicr's 
op-ration in three stapes is fully described. Encour- 
aging results tire tabulated from a prolonged follow 


up of eases. A note of warning is given with regard 
to the possibility of luetic lesions of the sigmoid re- 
sembling cancer. 

Beaumont S. Cornell, Fort Wayne, Ind. 


The Little Thi nils in Life; the Vitamins, llormmits, 
mid Other Minute Essentials far Health. By Barnett 
Sure, I’ll. I)., Professor of Agricultural Chemistry in 
the University of Arkansas. P.IO pages; published 
19157 by 1). Appletnn-Ccntury Compnnv, New York. 
Price ?2.50. 

T HE object of this hook is to bring to the attention 
of the layman present day scientific knowledge re- 
garding vitamins, inorganic salts ami hormones. The 
author is on familiar ground when lie deals with 
vitamins, particularly the “B” group, hut when he 
discusses the ductless glands and their relation to 
nutrition lie shows loss familiarity with the subject. 
This bonk contains less discussion of rats and guinea 
pigs, and more of the application of the value of 
accessory food substances to human nutrition than 
most books on the same subject for laymen. As would 
lie expected the two chapters dealing with vitamins in 
infant nutrition and during pregnancy and lactation 
are the best in the book. 

The Little Things in Life are the vitamins, mineral 
elements and ductless glands. These have been dis- 
cussed by the author in a sound, sane manner. This 
book can be recommended to your intelligent patients. 
Tlie. gastro-enter/dopist could afford to read Barnett 
Sure’s lxiok to get the view point of such an experi- 
enced biochemist in the field of deficiency diseases. 

Lloyd Arnold, Chicago. 
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How PABLUM Compares 


with five principal foodstuffs in essential minerals, 



FaFlam consists 
of wheat meal, 
commeal, wheat 
embryo. brewers’ 
yeast, alfalfa leaf, 
beef bone, iron 
calt, nnd sodium 
chloride. Supplies 
vitamins B nnd 
G and calcium, 
phosphorus, iron, 
copper, and other 
minerals. Samples 
are available to 
physicians. 


vitamins and other nutritional values 


CONSTITUENT 

PABLUM 

ROLLED 

FARINA 

'white 

WHOLE 

1 EGGS 





OATS 


BREAD 

IIILK 






% 

% 

% 

% 

% 

% 



Pablum is rich in 
minerals and vita- 

Calcium . 

0.780 

0.069 

0.021 

0.027 

0.120 

0.067 



mins. It is note- 
worthy that the 


0.03 

0.0038 

0.0008 

0.0009 

0.00024 

0.003 


1 

calcium - phos- 

Phosphorus 

Copper . 

0.620 

0.0013 

0.392 

0.0005 

0.125 

0.00017 

0.093 

0.00034 

0.093 . 
0.000015 

0.180 

0.00023 

j 

i pborus ratio of 
j* Pablum is 1.2:1, 
similar to that of 
average whole 

Vit3min B (B,) . 

+ + + 

+ + | 

— to + 

+ 

4- + 

+ to + + 

milk, which is 
i considered the 

Vitamin G 

+ + + 

+ i 

— to + 

+ 

+ + + 

+ + I 



[ most favorable 
l ratio for retention. 

Moisture 

7.0 

8.0 

10.9 

35.3 

87.0 

i 73.7 


J 


Protein . 

15.0 

15.2 

11.0 

9.2 1 

3.3 

13.4 


The*e figures are included 

Fat 

3.0 

7.3 

1.4 

1.3 

4.0 

10.5 j 


to illustrate ordinary nu- 
tritional values. Calories, 

Carbohydrate 

70.8 

66.2 

76.3 

53.1 

5.0 

— 


carbohydrates, fats, and 
proteins no longer con- 

Calories per oz. . . 

106 

110 

103 

74 

20 

42 


stitute a serious nutri- 

Alkaline Reaction 

. V 



! 

V 

- 






tPABLUM (Mead’s Cereal, thoroughly cooked) contains nine minerals (principally calcium 
phosphorus, iron, and copper) and vitamins B and G in substantial amounts — in addition 
to abundance of protein, fat, carbohydrate and calories. Pablum is palatable and requires 
no further cooking. Supplied in 1 lb. packages. 


MEAD JOHNSON & CO. - Evansville, Indiana, U. S.A. 
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rh.ould (><• ii" '<1 if pu* or oilier rccre- 
tinit.« art- j.n-rnt. If ero-ionr. nrc pres- 
eii t they should he irrigated with weak 
silver solution*. Mill; should he avoided 
in the atrophic form. Hydrochloric acid 
may relieve come of the dktress. 
I’lirentrrn! liver should he tried in all 
atrophic forme. 

Francis I). Murphy. Milwaukee. 

Srt.o:, I. E. t Pkctscii, H.. I!t;in>, C. I. 
and Struck, II. C. 

“f'nrthrr Slnilirr on Intoxirnt ion 


i nth Vitamin />." Ann. hit. Mat.. 
X. !>51, Jon.. 1 HJ7. 

The work re|K)rtcd by these authors 
on Vitamin I» was built around the fol- 
lowing hypotheses. 

(1) Proper vitnminosis I) may pro- 
duce symptoms of hyperparathyroid- 
ism. 

(2) The therapeutic use of Vitamin 
I) is rational only in conditions of 
known deficiency. 

(.1) Animals experimentally treated 
with Vitamin IT concentrates have 
shown extensive calcium deposits in 


various tissues and other pathologies! 
chances have been found. 

Their work covered observations ». „ 
dogs, supplemented by studies. e:i 
human beings. 

In their experimental work on ibp 
they found that the chances which or. 
enrred ns the result of the toxic efioct* 
of Vitamin D consisted of a cellular 
injury which took precedence in occur- 
rence and that this was followed by 
calcium deposition at tbo rite of the 
cellular injury. Extensive damage to 
renal structures was noted, while 
medial thickening in arteries was elt- 
served in hut four of the Ct dog* 
studied. Loss of weight was a rather 
common result and this they thought 
was due to impoverishment of fat de- 
pots, Premortal coma was described 
as one of the characteristic features of 
fatal hypervitnminnsin I). This condi- 
tion was usually preceded by partial 
paralysis, slow shallow respiration, 
fine, thready, rapid pulse, salivation 
am) frequently hy psychic rlinngcs of 
such nature that a previously friendly 
dog would become unmanageable or 
even vicious. The objective symptoms 
of toxicity noted nrc listed ns weakness 
and lassitude, anorexia, polydipsia, 
polyuria, diarrhea and psychic disturb- 
ances. The bloody feces observed was 
explained on the basis of petechial 
hemorrhages found In both the stomach 
and the intestines at autopsy. 

As a matter of dosage they noted 
that dogs received "0,000 units or less 
per kilogram of body weight showed no 
evidences of eel) injury and only an in- 
significant weight loss, with very little 
toxic manifestations. The observations 
on these do-nges covered n period up to 
inn days. Attention is invited to the 
fact that diet is a very important 
factor in conditioning toxicity of 
nnimnls. They feel that there is no 
causal relationship Iw-twivn what i» 
termed hypercalcemia and toxicity, 
and object to the use of these term- in- 
terchangeably by authors. 

In their observations on human snli- 
jeet* attention is invited to what ap- 
pears to he enormous doses of Vitamin 
l> that have Inert administered to 
human Iwingr. but they claim that 
when consideration k given to the 
weight-do-inge relationship that few of 
She human subject-, report's! have ever 
rr reived d"*c- romparnblc to the large 
d'.M-s tolerat'd by their d-igs in their 
series of observation. Th<* routine d-ee 
v hi'b th'-y gave ;,> human k’in,r» 
ranged ti|> to goo non unit, daily for 
t-re-d-, covering from "veil day* to 
ncr years. Till's rrpr*'*'nts approxi- 
mately soon units per kilogram per 
day. Th'- s h ' ■ r t ' - 1 le-rind of r.dmink* 
tra’.i.n that rer-tlt'd In interim*, kr; in 
tl'-ir gr-.up of fun-.isn icier- • n from 
.1 to r,.r/-fi unit- per kib-grnnt per day 
c.s» >7 days. Jn tie group tbs*, -terr 
sn a dr -age ,.f from € t" 7/*f"> «rll* 
;sr Ubgram i--r day tlm 
feri'A for development of tosi-ity 



FOR YOUR NEXT 
ULCER CASE — 

M or lick’s Malted Milk offers a bland and soothing 
diet for peptic ulcer patients. This partially pre- 
digested food is well balanced in nutriments, is 
simply prepared and is delicious but not cloying 
to the taste. 

Horlick’s when used with either milk or water is 
slightly alkaline, has a soothing, protective efTec.t 
on delicate mucous membrane, yet is high in nutri- 
tional value. 

ilnriiekV Tnhh*t« nr>- especially convenient 
0 f'T “in hetween ine.il" tin-. A small flask , J 
”d may he carried, or kept at ham!, ottering > 

^ suitable nourishment at re<iuimi intervals. 

Horlick’s Malted Milk Corporation 

Racine, Wisconsin 



IN THE ORAL TREATMENT OF SYPHILIS 

Bisiodide is a complex organic compound of 
bismuth and iodine which on oral administra- 
tion is absorbed and produces a high and con- 
stant concentration of bismuth and iodine in 
the brain, spinal cord and other tissues. 

Used concurrently with arsenicals in primary 
and secondary stages and independently in 
tertiary stages, Bisiodide produces clinical im- 
provement and serological reversal, frequently 
where other remedies have been unsuccessful. 

SRLB LABORATORIES, H1C, 

34UNI0N TRUST BLDG . INDIRNRPDUS, IND. 
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GO d.iy.-. Tin.- symptom'! thnt they li*t 
n* characteristic of hypervitaminoris 
D in human subject* nro dependent 
first upon cellular degeneration that 
occur* m«>«t commonly in the kidney, 
with is concurrent lo«* of weight, and 
second, to n deposition of calcium 
which occurs at the site of all coll in- 
jury, and third, up to advanced stages 
of toxocity they concluded that these 
proce"e< were reparable if Vitamin D 
administration be discontinued. Cal- 
cium appears to be excreted by the 
urine when removed from tissues 


durinrr recovery, and it may bo con- 
cluded thnt repair is not complete in 
any patient until the urine calcium ex- 
cretion becomes normal. The source of 
the initial increase in calcium in the 
urine has not been definitely deter- 
mined, but it is thought to come from 
the trabeculae of the hones. Concern- 
ing the factor of age they state that 
older subjects are usually less readily 
intoxicated, but recover less readily 
when intoxication does occur than in 
the younger persons. They have 
found on record only two instances of 


death in human subjects certainly due 
to hypcrvitnminoMS D. As a c-n'.ra- 
ir.dicatinn to the use of Vitamin |> they 
suggest that kidney dysfunction should 
constitute an absolute contraindication, 
for the present, at least. They also b~ 
iieve thnt hyperthyroidism accentuates 
the t e n dene y toward pathological 
effect. 

The article concludes with the fol- 
lowing summary and conclusions: 

1. Observations on Gt dog* and 77.1 
human subjects receiving mns<lvc doses 
of Vitamin D have been made anil data 
recorded ns to the dose per unit of 
body weight and on the nature of the 
process of intoxication. 

2. Both human subjects nnd dogs 
generally survive the administration of 
20,000 units per kilogram per day for 
indefinite periods without intoxication. 

.1. Hypervitaminosis D first produces 
cell injury followed by calcium deposi- 
tion. This process is reversible nnd re- 
parable if administration is dl«con- 
tinued promptly. 

4. Intoxication for short periods does 
not result in any permanent injury 
that enn he recognised by the method* 
employed in this investigation. 

Virgil K. Simpson, Louisville. 

Graham, Unseat: R. 

Dirertienliti n nf the Si pm aid 
Colon. Cnn. Med. A enn, Jo”r., 
36:1, /-?, Jon., 1VJT. 

Many cases of colon disturbance arc 
labeled and treated ns “eoliti*” without 
proper examination nnd study. Most 
of such cn e es nrc functional but occa- 
sionally there is an organic lesion re- 
sponsible, especially carcinoma or di- 
verticulitis. The reason for seeking 
relief is one or both of the following 
reasons: n change in the rale of (low 
of the content (diarrhea or constipa- 
tion) or n change in character of the 
content (increase or decrease of fluid, 
presence nf blow), mucu*. or pu«). 

Divcrtlculosis which must priced* 
diverticulitis, i* present without symp- 
tom* in about .o'", of persons subjected 
to X-ray examination of the colon for 
any cau'c. Diverticulitis develop* in 
approximately 12*. to IS'.J of cn *<** of 
divcrtlculosis. The frequency of diver* 
tirulo*i* Js til -out 12 in a thousand: 
that nf diverticulitis i* one in n thou- 
sand. Diverticulitis rar*!y occurs under 
r. years of age. Thi* rtudy of 4( e r ' 
cover* a group whirh had progri"**”! 
t.i n p-.-int requiring surgical consults* 
tiliR. 

Aeut<- diverticulitis i* divided into 
single, r.er. perforating, and perfrra trl. 
ChroTiic divrrtleuliti* !• divided into 
r.on-(-erfornt!ng with tvllo ‘■ion*, and ob- 
struction and sTossly **erf orating with 
a h-e,-.. al* -..-f th- cirun-dd. in the 
rri-’cnt'-ry, or into adjacent vpecra. 
Twenty-five I , r rent of the patient* ir. 
this study nrderwrr.t err.*r ge-cy opera- 
tic** for a-sitc perforation. I)i»gf.'"H 
in the s*r!e group is •b' r -'.i!t- K» r.v« 


When Economy is a 
Consideration 


Home-prepared strained foods are not usually economical. 
They are often minus considerable percentages of vitamins 
and minerals because most mothers cook them so that they 
are accessible to oxygen; further, part or ai! tile moisture 
is poured o(T. The doctor who recommends Gerber’s Strained 
Foods recommends n product which retains to a high degree 
important vitamins and minerals; a product in which there 
is no waste; which is always uniform, truly economical: 
which relieves the busy mother of a strenuous, unprofitable 
daily task. 

No mother cnn strain and cook as we do. In Gerber’s 
kitchens only the finest are selected from II"me Grown pedi- 
greed vegetables, grown on farms within an hour’s truck- 
ing distance. Ail cooking and straining are steam pressure 
m clmcd system-', with temperatures constantly controlled, 
for greater prevention of oxidation nnd to prevent reduc- 
tion in vitamin potency — and with vacuum 
evaporation of excess moisture to conserve 
mineral- 1 . 


ers 

- ft ,»I , r r i f rd Strnfnrtt Sands 
It VARIETIES 

.STRAINED VKGI.T.UIM: S’OKP— 
TOMATO! : A - GREEN DEAN, 1 -' — 
i wtuinrs - pi: vs — fitn.vh -- 
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DOCTOR, HE 


JUST WON'T EAT" 



A Special Food Supplement 

Added to the Child’s Diet .... 

Frequently Improves Appetite and Helps to Correct Underweight 


O VALTINE is the food supplement which 
many doctors arc recommending to help 
restore appetite and add weight. It contributes to 
weight gains in several ways— 

First— Ovnltine helps to restore normal appe- 
tite. It tempts the taste and in addition, it helps to 
stimulate the lagging appetite. It contains 57 In- 
ternational units per ounce of the appetite-restor- 
ing vitamin B. It also makes possible the prompt 
return of hunger by causing the stomach to empty 
starchy foods more rapidly. (See x-rays below). 
Second— Oval tine possesses other special prop- 


erties which arc also important when digestion 
is under par. It not only aids the digestion of starchy 
foods, but it increases the digestibility of milk. 
Furthermore, Ovaltine itself is very easy to digest. 

Third — Ovalline adds important growth fac- 
tors to the diet. It contains complete proteins, 
easily available carbohydrates, vitamins A, Bj, 

1I 2 (G), and D, and the minerals calcium, phos- 
phorus and iron. 

Developed in Switzerland over *10 years ago as 
a food for convalescence, Ovaltine has stood the 
test of time. It makes an ideal food for under- 
weight children because it 
combines both nourishing and 
protective food elements in an 
attractive form. Recommend the 
use of Ovaltine for underweight 
children and see for yourself the 
results it can bring. 

Let us send you a regular size can 
of Ovaltine for clinical trial with 
some undernourished child under 
your care. Address The Wander 
Company, 360 North Michigan 
Avenue, Chicago, Illinois. 

Dept.D.N. 7 Coyr. 10S7, Thp Wntidor Co. 


{ Y/rthoyl ) l V/'dh Ovolfn®) 



The two x-ray reproductions show the stomach two hours after a 
starch meal was taken, with and without Ovaltine. The aver- 
age decrease in gastric contents due to Ovaltine was 20%. 
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W' f :Up:ibIi' in !)»• nrut** “Pain 

in th- I'»v, er r.lxbwv’n— -radiating to thr 
n.’tum and tvinj '»rnriiy relieved hv the 
yti "- Mfe *»f or \« si very 

.*t;:nttioant aj'rnptom/* The from 

V.i r:ef;d treatment with intravenous 
I’.tiid*. heat locally, and Mention are 
ju 'tithf! t\en though operation is de* 
lay»«l .-everal hours* Operation con«i«!5 
of exposure of the perforation, the 
placing of a juhber tub** to the site, 
and walling mT tin* surrounding area 
vith gauze saturated with liquid 


paraffin containing BIPI\ In obstruc- 
tion requiring dec«nt pr< $moii a 
tomv i= preferred to a colostomy be- 
cause it h simple, effective, easy to 
close, and it acts as n safety valve if 
resection i% fares “ary. CVeoMomv is 
done by attaching the bowel to the skin 
by interrupted sutures. 

Most cases of chronic diverticulitis 
are characterized by “recurring vague 
abdominal distress with definite periods 
of acute illness** in patients over -10 
years of age. Symptoms commonly con- 


Enzymes and Vitamins (H-G) 



of MR EWEIIS YEAST 
In Ajrar Ajrar Emulsion of 
fiO'; MINERAL OIL 

CONTROL 

SUMMER 

DIARRHEA 



Intestinal Flu--Summer Colitis 

The catalytic activity of ZymenoL 
Brewer.-- Yeast Enzymes in the in- 
testinal tract exerts an inhibitory 
effect upon both putrefaction and 
excessive fermentation. The fecal 
mass becomes soft and bulky — less 
toxic ami less irritating Evacua- 
tion is restored to once or twice 
daily from natural impulse without 
tripe, strain or irritation. 


• Sugir Free • No Leit«s* • Lett Expcninrc 




Write for samples. 

OTIS E. GUDDEN 8 CO. Vimas* 


■■'ist nf constipation, fevt-r, nnd acute 
pain. I-e-s often there is Mcediftf. 
tenesmus. obstruction, lower nNt.insin.it 
nsa-s or n tender nuns palpable re-. la!, 
ly. X-rny is of di-tim-t help in m.mj- 
tiut not alt ernes. The ca-es treated 
"ere practically all surgical and there, 
forv nil opinion conccrninc early treat- 
ment is of no value, tin- (si on the few 
nonstirtrical eases, however, treatment 
would include prolonged bed rest and 
dietetic control with periodic exntnina. 
tion over a year or two provided re- 
sponse is satisfactory. Kescctioti in 
the eases not respondimr to the above 
treatment would save invalidism, evo. 
liomic loss of time, and the possibility 
of erroneous diiip-nosis especially in 
carcinoma of which there were revt-n 
cn-es in this croup. 

The presence of a mass is not an 
indication for emergency treatment. 
Nor should a patient with a left colon 
nmss ho elinenoseel carcinoma until 
diverticulitis 1ms been excluded cliolo- 
trically. There were lit elhifrnostio 
errors in this primp nf 11. Five cn»*-s 
diner no-cd diverticulitis proved to he 
carcinoma. Differentiation of inflam- 
matory and neoplastic lesions of, the 
ce'lon may he very ellflicult or impos- 
silde or the two may coexist. 

Wayne W. Flora, Chieaita. 

Kaxtor, .T. b. ANTI Cool-nt, I- F. 

“Piflrllr Trriitmritt of t,Viir.*(i;-l- 
fioii reel/: Sj^'cin! Urjcrrvcr to 
Food Fihrr," A ft o. /lit, .If* </., ,V. 
VPS, Jan.. ]!>.1T. 

The authors pay their re-p-ct- to 
the domination In medical liternture of 
advertised artificial hulk producer* jn 
the treatment of constipation durinp 
recent years. Listed nmonp these hulk 
producers is mineral oil. .".r nr, bn»- 
sorin, psyllium seed, cellulose and 
bran, and they call attention to the 
fart that these substances cannot he 
employed indefinitely without the po*- 
nihility of interference with nutrition. 
They then make a plea for n refocus- 
inr of attention on diet by the rm-diael 

profession in th*- treatment of consti- 
pation. Acknowledging the- work of 
Ko-e and fViwpill anil tl-.*-ir a-* f s-iat**s, 
the authors stre*-* the fundamental 
physintoj;ir.-ii fart of the eprantitallv*- 
reiatior. h-iso-n the nni>*unt of crude 
fd>--r inpe -te,| am! the resultant Isxrt- 
ti\e effect. 'I h* y accept a daily int.il e 
of from po to 100 rapin'. of fiber per 
hi! .-.a of b*Jy v.esjfht a* 1 - ’ r , r * ' rf. - 
cient for an a<h--juat*- i.veatb-n. After:* 
th-n i« al*o Invited to the dearth of 
h-!pful data to U~ f**!im! in Amerieftte 
or. flic 1 . F**r nm approximate 
rsfimatief:* of th- r;u»ntitatne emri’-y. 
rr.rnt **f 'lift th- treatment of * ■ 

!hr rvi'b f Ir u*f f"'- lac*, e ? 
fat as IPJt, sst-.-n I'm N*,.rd*-r: «-'* 

, , -/rir.jrr hi- a-ineary * f : * • ' t: **- *.f 
a hdl-r >!— for c r-t.-j .-Air. In t?-mr 
lit of f r*- 1**1*: ft- aotlofi c* n* 

e . ,.e rt<ir » l, -tsrv Atf r ? t*> fruit* * r- 




A Beal Corrective 


in Constipation 
KONDREMUL ( emulsion) 



Human feces after Ingestion 
of Kondrcmul. The oil Is Inti- 
mately mixed with the mass 



Human feces after Ingestion 
of mineral oil. Note the large 
patches of free oil. 



Human feces mixed In vitro 
with Kondrcmul. The mixture 
Is almost identical with the 
first picture. 


The tough film which surrounds each micro- 
scopic particle of oil in Kondremul gives the 
physician assurance that there will be no separa- 
tion of the oil in vivo, no loss of effectiveness, 
no leakage. 

Examination of a Kondremul stool reveals that 
perfect admixture with the fecal mass is respon- 
sible for its smooth regulative action. 

The use of Irish Moss (Chondrus Crispus) as 
the emulsifying agent in Kondremul produces a 
uniformly fine emulsion and covers each micro- 
scopic globule with an indigestible film. 

KONDREMUL with Phenolphthalein - combined 
laxative and regulator. 

KONDREMUL with Cascara -- adds the tonic 
laxative effect of non-bitter cascara to 
Kondremul. 

KONDREMUL Plain — a corrective for deficient 
bowel action. 

THE E. L. PATCH CO. 

BOSTON MASS. 


THE E. L. PATCH COMPANY, 

Stoncham 80, 


Boston, Mass. 


(ir-ntlemen: Please send me clinical trial 
bottle of 


□ KONniUO.MCl, (Plain) 

□ KOXDIUlMiri. (With Pheuolphtha- 

Dr. 

loln) 


□ KO.N'DRKM UI, (with Cascara) 

(Mark preference) 

Address 

NOTH: Physicians in Canada should 

mall coupon direct to Charles 13. l-’rosst 

City 

ft Co., I!ox 81)8, Montreal — producers and 
distributors of Knmlrcmu) in Canada. 

State .. 
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A MIT.! CAN Jol’KNAL OF DhU^TIVK DlSKASES ANI) Xt-TIUTiON 


tlrrly, an'l of thi?* niuup of TikhK to 
only llirr* ri'pn-- mint :ve*», prune-*, 
tipple ant! bn ruin six. Th»*y found th»- 
rtb'T content of pninw to !*• l.P p«*r 
ct-nt, of Applet l A prr cent and tm- 
r,nna- O.d jn*r cent respectively. 

Th<*ir experimental uork appears to 
have been well controlled and consisted 
of a preliminary period when the Mih- 
jVctM on whom the observations were 
made were allowed what they denir»*d. 


The diet on which they were subsistinpr 
was submitted to a determination of 
bber content » the weight of the patient 
was kept nnd the individual laxative 
frequency recorded. As a result of 
their experimental work it was found 
that prunes had a taxation effect of 7.7 
and a colon emptying time of i'l hours. 
Ilnnanns had a luxation effect of 0.8 
and a colon emptying time of PS hours, 
while apples had a luxation effect of 


Prompt Relief from Pain 

Quicker Healing of Mucous Membranes 


KAO-MUCI N ufilk 
ALLANTOI N 



THE ADVANCED 

Therapy in Peptic and 
Duodenal Ulcers 

This remarkable combination of 
K A O-MUCIN C. P. Co. (concen- 
trated okra) with ALLANTOIN 
(the famous development from 
m a p k o t, therapy) is securing 
almost miraculous results for 
jrastroenterolojrists j n the treat- 
ment of peptic and duodenal 
ulcers. 

THE REASON — 

KAO-MUCIN in the presence of 
dilute hydrochloric acid forms a 
gel. or coat i up, which spreads 
itself over the stomach mucosa 
and lias a soothintr, protective 
effect resulting- in prompt relief 
from pain. ALLANTOIN, the 
powerful cell prolifernnt. pro- 
motes, the growth of new mucous 
tissue over the ulcerated nnd 
ennpested surfaces and promotes 
more rapid healing. 

Supplied in pack apes of 100 
tablets. Samples gladly fur- 
nished uj>on request. 


Vh- COLUMBUS PkaJtntacdl Co-. 

COLUMBUS. OHIO. 


C.l mul n colon emptying time of lir, 
hours. Calling attention to the f.-.a, 
however, tlmt the number of wa* 
not nn nrcurnte guide to the laxative 
effect, tlie following additional criteria 
was set up. Prunes cave the best |n\s- 
the effect in five subjects, apples in 
three nnd bananas in one. Consider- 
nble variation in the personal prefer- 
ence on the part of the experimental 
subject was noted. The most const!- 
patod individual in the group rntvl 
apples first, bananas second nnd prunes 
last. This rating was made on n bash 
of subjective impression. 

In discussing the clinical applica- 
tions of some studies on diet for the re- 
lief of constipation the standard of 
Cowgill of 101) nigms. of filter per Kilo- 
gram of body weight was ncccpted, and 
then they insisted that in planning n 
diet for n constipated person the same 
precision with regard to the fiber con- 
tent should la? observed as one would 
exercise in prescribing a diet for dia- 
betes or obesity. Tables were given 
listing foods showing the filter content. 
Their observations led to the conclu- 
sion that the addition of fruits to tlm 
dirt of a constipated person in the 
amount of X! mgms. of filter per Kiln- 
gram of body weight added to nn 
average diet containing approximately 
fid mgms. per kilogram of fiber from 
other sources should relieve constipa- 
tion in most of the simpler rases. 

The authors give the following sum- 
mary of their work. 

1. An adequate filter intake is Impor- 
tant in the dietetic treatment of con- 
stipation. Fiber is supplied by three 
classes of foodstuffs — fruits, vegetables 
and cerenb. 

2. The relative laxative value <-f 
typical fruits was studied in human 
subjects on n fiber-equivalent ha-i'. 
Previous work showing thnt the laxa- 
tive elTin-t of a diet depends largely or. 
it« filter content wn* confirmed ami the 
value of such typical fruits was demon- 
strate*!. Although prunes were found 
to be generally more laxative than 
apples or bananas, yet each of the lat- 
ter proved more effective in individual 
rn-es. There i« reason to believe that 
bananas are of special value in con- 
stipation n-c'.-risted with rnb-nir itiMfi- 
bility. 

5. Tabic-' are furnished shoving the 
fils r content of the common fruit", 
vegetable* nnd c> rent*. In pci rent t.y 
weight and ir, amount per portion. 

■!. Jn the releeti-.n of fibroin 
only Hand article, should be «••*! at 
the beginning of treatment t-s-.iii** 
rough food -tuff* may provide l-ow-i 
irritation with re -idling "ga*m and in- 
crease in ccnttipatU'n. 

f-. F.-r tV-.e relief .f rr.ntiv if ret rno-t 
j-r-pi- const:; atgr: ordinary 
leg- "f fruit «’■' ul-I 1— tnt'-r, 
t - m " s ilady. preferably a- d*--r»V. 
Tie daily of sr-iT-air-.ately ? 

( . r - r .. , v t t,).-r ii a-l-hti-.n to th“ 



(*Jth of a SBRIES) 


ixt CUMULATIVE CONSTIPATION 

Although they may have a movement daily, seden- 
tary individuals who eat excessively arc benefited 
by taking salines once a week or at other regular 
intervals. This eliminates the redundant feces ac- 
cumulated during the week. 



jclL Jte/vatlca 


is doubly beneficial in cumulative con- 
stipation: it helps to rid the intestines 
of excess waste, gently, surely and 
thoroughly. Mild stimulation of the 
intestinal musculature, diminished ab- 
sorption and increased osmosis accom- 
plish this end. Sal Hcpntiea also 
supplies physiologic mineral salts to 
replenish the alkaline store. The sys- 
tem is better able to ward off disease; 


general well-being is improved. Sal 
Hcpatica stimulates an increased rate 
of bile flow from the liver into the 
gall bladder and thence, into the 
duodenum. 

Sal Hcpatica efficiency closely re- 
sembles that of famous natural aperi- 
ent Springs. It makes a fine, efferves- 
cent drink . . . Samples and literature 
upon request. 


[ Pal J'Cejzatica Flushes the Intestinal It act and 
Aids Nature to Combat Acidity 


BRISTOL-MYERS CO. 

19-N N WEST 50th STREET 
NEW YORK, N. Y. 
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WALL CHART 



L«rgr i*ie wall efurt (32*44'') in color, of 
human digeifive tyitcm, durably hand mount* 
cd on fnullln v*ilK wood itavei top and bottom. 
No. 7525 $4.50 

♦ 

M*#icjw#'t«n foi AkiOmIciI Mod»fi «*d Chiitt. 
C*tt'o4i on rtq»4i!. 


MfiY-ADAMSCO, 

IZ^AS^fttHSTREET^EWYORKy 



Allergy Diets 

Wheat Frtr-Egg Tree — Mi!V Free 
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FREE BOOKLETS 


and ytmur whob* grain foorNtuflfc suf- 
fiw in Mud i cast**. 

Yirjcril K. Simplon, Loui*vi!U\ 

JUDIN, S. S. 

Partial Gastrectomy in Acute Per- 
forated Peptic Ulcer. ObFC>*t*nfmn 
on Diaguonis mid Treatment of 
S'G Xeir Carer. S. G. O VoK ft, 
Xo. 1, pp. f.t.fift. 

The authors present in detail n case 
a f pancreatic fistula which developed 
in an lh year old male who was kicked 
m the abdomen while piny ini: football. 
On the day following the accident the 
patient complained of abdominal pain 
with nausea and vomiting*; his abdomen 
was explored and a drain inserted into 
a hemorrhagic area in the gastrocolic 
omentum. The amount of fluid which 
drained from the pancreas varied from 
.'1.72 to i»63 cubic centimeters daily. The 
quantity varied with dietary regula- 
tions and alkaline medication. The 
physical and most of the chemical 
characteristics of the fluid are given in 
the article. 

After n period of time during which 
conservative measures wore tried and 
failed to stop the drainage from the 
fistula, operation was decided upon. 
The Fistula was excised from the ab- 
dominal wall and inserted into the 
jejunum. Recovery was uneventful. 

A review of the literature, five 
figures, and bibliography accompany 
the article. 

N. M. Percy, Chicago. 

LAiir.v, K. H. and Linn, IL 

Core of /\f?irrrofir Fistula by 
Pancreatn.fr favor tojny. S. G. 0. t 
VoJ. P r ,, .Vo. /, /»/>. 7P».*A, Jan. t 
IP'?. 

The author de-crilH’s an obliqu** 
upper right rectus mu*cle splitting 
typ«* of incision for the suture of acute 
P» rforatioti* of peptic ulcer. It*-* ad* 
vantages are that it i* Fh^rt, ea*y l«* 
make, little bleeding is encountered, 
little packing off i« requinxl. and the 
liter edge helps prvvr-rst herniation of 
the vi*ccra if the v.t.und yeparatet. 
Ti:i* vo’jr.d may !>■»* extended t*> permit 
oj-cr&tjVf* prercrlurrs on the gall Ida f- 
if^r and r.uy N* readily if r. tow 

aM fjtr.aT »r. r x*:»«n muM !*■* made. 

!“;*.•* figures an*<»fnparyimr the article 
- v .tr the trchrdijue tn detail, 

N*. M. IVuv, f'Mcnr '. 

muon 

"T? ** fifth Irderra:,* e.A (>ng ro» of 
P«d' :'gV ill rr.rvt JI. tf, t*- 

Jtth rr.s* ;*ive at th** lV.’.r,**7 H* 1 ’..*'*, 
O. sast*.. IKiro'.i, and ret w. 



Sustained 

Acid Neutralization 

Rapidly Brought About 


Creamalin the distinctive 

colloidal cream of aluminum 
hydroxide — fixes by adsorp- 
tion 12 times its volume of 
N/10 HC1 in less than 30 
minutes. Acid neutralization 
is not only complete but is 
constant, in contradistinction 
to the varying and inconstant 
action of the soluble alkalis. 
★ ★ 

Because of the continuous 
gastric anacidity it produces, 
Creamnlin administration 
leads to prompt and complete 
relief of pain. Hyporperistal- 
sis and pylorospasm are cor- 
rected, enabling the patient 
to oat without discomfort. 

* * 

Healing progresses rapidly 
with Creamalin. Roentgeno- 
logic disappearance of the 
ulcer crater is observed in 
7 to 12 days with continuous 
drip administration by means 
of the Creamalin Automatic 
Drip Control, in 3 to 6 weeks 
under oral administration. Re- 
currences have been reported 
cs rare. 

Pc prints of published report*, 
together with * err.pic of 

Creatsahtt, open request. 

CLEVELAND CHEMICAL ASSOCIATES, Irt 

3S15 EucIH CUrrisrr.iL Ohio 



THE SUCCESSFUL 
ULCER TREATMENT 




i 


Well Established Therapy 

improved by 

EFFERVESCENCE — ALKALI BUFFERS 

For greater palatability, more rapid effect, better 
tolerance, improved clinical response, prescribe 

ASPIR-VESS 

(ASPIRIN’, ALKALI) — PALATABLE. CONVENIENT. WELL TOLERATED 

BROMO-VESS 

(BROMIDES. BUFFERED ALKALI) — NO SALTY TASTE 

CINSA-VESS 

(CINCHOPHEN. SALICYLATES. WITH A L K A L I ) _ I N C R E A S E D 
TOLERANCE. EASY TO TAKE 


COMPLETE LITERATURE AND CLINICAL SAMPLES ON REQUEST 


EFFERVESCENT PRODUCTS, Inc. 


ELKHART. INDIANA 


IftTrrr.v.-iTnl 




American Jofrnal of Digestive Dipi^se,^ and Nnr.it! on 


Tfic following cbt!r«clj arc rcprinlcd by pcrmiision from 
“The Borden Digest/' New York, N. V. 

Calcium Ufquirrmt rt* in Man. Ilrit. M. 

p. Arrp, April 2',, 19.17. 

In reviewing and commenting upon n recent runty of 
the calcium requirements of man by Or. I. I.citch, the 
Jt>urrtt t points nut thnt this authority calculates the daily 
mninti n.nr.ee ref|uirem< nt of adults at 0.55 pram, whereas 
Sherman has jmt it at 0.15. Many diets in America and 
England do not. however, reach even this lower (itrure of 
calcium intake. During adolescence, the need for calcium 
i*. especially high. increasing up to 2 prams daily between 
the apes of 15 and 10 years. Assuming that milk provides 
two. thirds of the calcium, children of this ape need two 
pints of milk a day. 

There is evidence to show that breast milk is often 
qualitatively and quantitatively inadequate as n source of 
calcium for the infant. To maintain the optimum of 10 
prams of this mineral per kilopram of body weipht, the 
Intake must l*» 0.2 pram at one month and 0.52 pram at 
0 months, hut many nursiup mothers do not provide this 
amount. Although cow's milk contains nearly four times 
as much calcium ns breast milk, its buffering power is 
greater, but this can be reduced by treating the milk with 
arid. One of the functions of vitamin I) seems nlso to lie 
to lower the pH of the intestinal contents and hence in- 
crease the absorption of calcium. There is. however, a 
paucity of knowledge of the processes of absorption from 
the intestine. Another urgent need is to ascertain whether 
the rnleium content of breast milk can he Directed by the 
mother's diet. 

Calcium Thrn\py in Ocntiitry. Kilit. J. Am. Med. 

A*r' it., ws.irr. J, May s, n>.i7. 

Conclusions of the Council on Dental Therapeutics of 


•, -V\ 

<Jt yiuikes 


fe ENTIRE 



Without Undue Purgings 

I>*cfceU?l cn> 7 ?r,rr.!* the* prc<!uttic*> c! bile* by 
«h* Lr*r cpV. 3 ICOZOQ**, thettby /lushing the 
rr , ?..*<► l-Sary drain eg* system I:eai th* iSisHr H 
fc.Je chrtTTitU ?? ih* ductus ch-:Wrhuj cr.d 
grrti htadder * • • Dt^bcUn it a s.'.igfe* cherr rcl 
rr.t.y. rs ra'hnrtira c:* cdi^-4. It ett* darctly 
the* t.T*»r rcjrochyrxr, end it d:<* 
jrr.d j.'p ur.df tirchio purg-lr.ga. D«hclin i* c! 
errc*y«H In chrmic ch c I e^y *•„!'.*. chct* 

cr*; 1 .* hfpc'.M ci fnt-c cr/J fust?;;*-! 
b*yc* c truuff .tTf-cy. 



Riedol-do Hacn. Inc. 

105 Hudien S.'reel H*w York 


SXeeAaUn. 


IIC - u-t. fat. o»i 


the American Dental Association regarding the use <f 
calcium in human nutrition and in the control ef tbits' 
caries are summarized ns follows: — 

1. All the calcium and phosphorus requirements iV 
average needs. including prepnnnry and growth, may l-s 
suitably obtained by means of an adequate diet containing 
not only calcium and phosphorus compounds but also other 
necessary factors, such ns calorie, protein and other 
mineral and vitamin requirements. 

2. There Is no carefully controlled evidence thnt the 
addition of calcium and phosphorus compounds, whether 
inorganic or organic, promote retention of these elements 
and hence freedom from dental diseases, except in known 
cases of deficiency. Where this occurs, milk serves as an 
excellent source of calcium and phosphotux in a readily 
assimilable form. 

.5. There is no evidence thnt the ingestion of combina- 
tions of calcium and phosphorus in addition to diets ade- 
quate in these elements promotes the development of Found 
teeth in the human fetus. The calcification of the teeth 
is a postnatal event. 

Foods rontnining vitamin D are, however, of value in 
exerting a favorable influence on the absorption and sub- 
sequent deposition of calcium and phosphorus in the bom-? 
and teeth, and are an aid in the prophylaxis of dental 
caries. 


•Smith, E. K. am> Fmrti, It. I. 

A Clinirnl Study of the Apple Diet in the Treatment 
of Pinrrhrtt in Infante, J. Peilial., 10:195, April, 
19.17. 

Although there have been many reports of riiccc-.sful 
treatment of infantile diarrhea with an apple diet, the 
authors were unable to find any appreciable difference in 
the results obtained by this means or by other type* of 
therapy. Out of PO cases studied, 2K were put on th" 
apple diet, nnd 12 on n starvation treatment followed by 
protein milk. The apple diet was of no value in the treat- 
ment of dysentery, mid was no better for mild and severe 
types of diarrhea than any other type of treatment. The 
care of diarrhea, the authors contend, depends on rest 
for the gnstro-inte»tinnl trart, parenteral fluids, suppor- 
tive measure-, and maintenance of the mineral balance. 


HftATU.'V, A. Ci. 

Trrotwmt of Coiieti/nllon. A. 17, J. M ., 21(11197, 
April 22, 191.7. 

Ninety-eight of 100 consecutive private patients who 
gave constipation a' the major complaint were cm ed by 
means of adherence to the following regular srhedulr:— 

1. Sleep — a regular time for rising nnd, in-ofnr ns is 
prarticnl, for going to lied. 

2, Meals-— no eating bturen meals (no unusual 
amount of roughage.) 

n. Fluid- — at |ea-t S' full table gin***-, daily fmilk. 
fruit juice, water, etc.) 

-i. Exerri-i at bn-t 20 minute- dally f strenuous 

one ugh for some hrcathb—*ne-* and palpable perspira- 
tion.) 

5. Toilet visit— -tay 15 minutes, if gerr-mry, without 
straining; if p,»*ih!e. Ignore rail* to rb-d at any rth-r 
time; r,n laxative or r 1 1 i* alien'd, but, if •• slay- dapse 
with-ut any s>>rt of str-d, tnk- a mit!!. warm water or.-c-re 
at the end of the usual toilet vt-i! on th- third day. 

An interval of r; days without r. dc-d h»* •'M'.m »<vur- 
crd. say. the auth-r. ntr! rets thvn n*s t r»su h.v t"'"« 
vs-ry raedy r-quirr.f. 


1 ,n:vr, H. JM> Hr sti.M.ro,'-, 
77' I'iMi-m '! Ce.s’e <•« 
21 : 12 ", ' - : 1 1117 . 

T; <• fljslr. or v.trr-.tr < 
d-tefr-ire t in r, s--rN ■- • f ts- 
ar 1 Mves-t; f. 7 1 - 


, fi. 

I c,,„ p,. 2 , J, .Vote., 


, i YariS'V* fi..! 
ly th- Il.-urqud-hh- 
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SAFE WEANING 



Tlw Iinhy Regulates 
Urcast Fording 


Aii Obligation 
to Infants 



The Doctor Regulates 
Dottle Feeding 


I NFANTS should he weaned from the 
breast at eight months. The season of 
the year is immaterial with modern knowl- 
edge of nutrition and hygiene. Gradual 
weaning is desirable. It is accomplished 
by progressively increasing the number 
of bottle feedings in substitution for the 
breast feedings. 

The formula consists of 6 ounces milk, 
2 ounces water, 2 teaspoons Karo for eacli 
bottle— one the first week; two die second, 
etc. The schedule for additional foods re- 
mains the same as during nursing. But 
babies unaccustomed to the bottle often 
refuse it as long as the breast is available. 
Then abrupt weaning becomes necessary, 
some person other than the mother giving 
the feedings. 

The formula in abrupt weaning pre- 
pared for the entire day consists of 21 
ounces milk, 8 ounces water, 3 table- 
spoons Karo, divided into 1 feedings, 8 
ounces each, at 4 hour intervals. The for- 
mula can be concentrated once the baby 
is adjusted to the bottle feeding. 

Karo is a mixture of dexlrins, maltose 


and dextrose (with a small percentage of 
sucrose added for flavor) practically free 
from protein, starch and minerals. Karo 
is a non-allergic carbohydrate, not read- 
ily fermentable, well tolerated, readily 
digested, effectively utilized and econom- 
ical for both the baby and the budget. 


Food i mr 

1st 

1 T'eek 

2ml 

11 eric 

.1r,t 

Heel; 

in, 

Heel; 

6:00 A.M. 

Urcast 

Breast 

Urcast 

Hot tie 

10:00 A.M. 

Urcast 

Urcast 

Bottle 

Bottle 

2:00 P.M. 

Urcast 

Bottle 

Hattie 

Bottle 

6:00 3\M. 

l!..ttlc 

Bottle 

Hattie 

Bottle 


/•’or further information, urite 
COIGN PRODUCTS SALES COMPANY 
Dept. DN-7, 17 Battery Place, New York, N. Y. 



A Infant feeding practice is primarily the concern of the physician, therefore, 
Karo for infant feeding is advertised to the Medical Profession exclusively. 
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AMFRUWN JOHsXAL OK I WEST I VK DUKASES ANt» XlTTJUTJON 


r X>u 


KONSYL 


The Mucilagcnous-Forming Part 
oj the Plant ago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVA MTAQES 

1 Safe 

2 Effecat e 

$ Man-Habit Fortnint; 

4 Easily Taken 

5 Priced far People of Limited 
Steam Who Hat e To “Take 
Something" Every Day. 

A Tcaspoonful Stakes A Tumblerful Of "Jelly" 


Burton, Parsons & Co. 

(HitaHnhfJ t£Sj) 

Washington, D. C. 


COOK COUNTY 
GRADUATE SCHOOL 
OF MEDICINE 

In «!Mutinn with COOK COUNTY HOSPITAL 

Announces 

Twenty Hour Course in 
Gastroscopy 

flu J'rotrssnr Ku.do'f S'hindU r 

Th" course will consist nf practical work 
in th" nf th" flexible pas tro*cope designed 
hy Dr. Schim]!"r, formerly of Munich. Ger- 
r rariy. Gn*tr<r*,-npie examination* will l** made 
daily. :tr,'I during th" second w""!-: gastro- 
scopies v. ill t»> carried out by each student. 
Tti" clinical, x-ray and t'A'frc*cop:c finding 
will V," ci’ft'.j'sn*!. 

The emir*- Will c*-rupy two hour? daily from 
Mntidnv tn Friday for two V*.* ' O', f/.'i r-o '■ arc 
i C r r»M on July 5-17 ar.d August 2-Tt. Mini- 
mum rdtefidar.'" 2 — Maximum att« r.dar.C" -t. 

F.-,.;r. Jut;. If'th to July 5 1 * r. fir. Aaron 
Arksn and Dr. Rudolf Srhirdl'T wii! refer r. 
fortv hour r<n:r‘" in GaMp'-Knlcrc-lipy and 
liaitro'-'.-py, 

Fo- further information address th" Rcyi*- 
trar. 427 r-*~"th ffon.-.r** St., f hi.-as.-r, hi.r."i 


brewer’s yeast hail from "0 tn ttl unit* per gram, d;i 1 
whale milk 5.5 units, cotton-eed meal 2.i* unit*, and 
Ix-nns 2. ! units per cram. Although the milk eanie {r>-~ 
n polliurrnus region in South Carolina, it is apparently >..• 
potent in flavin n* that from other localities. These rr- 
sutts are eomparahle with tho-e of other investigator*, 
whose reports are cited and discussed. 

The nuthors point out that flavin is n definite gray th- 
promoting substance. is concerned in the mainteruirre of 
a normal skin condition, and plays a part in for,) utiii- 
ration and stimulation of the appetite, but that rev, at in- 
vest iirnt ions linve indicated that flavin is not effective in 
the prevention or treatment of human pellagra. This die. 
ease yields, however, tn another nutritional factor, ap- 
parently a part of the vitamin 1! complex, although r.'t 
vitamin It.. What sens hitherto called vitamin Cl i> now 
known to consist of at least the two factor.", flavin and 
vitamin H,. 

PlllMwr, X. AY. AMI Harri.tt, C. V. 

Thr Frrrzinrj of Human MW: nn a Mnu is of / Yf \, f rco . 

lion. Cn n. MkI. Ass’ii. J .U'. j, .Virj/, tp.tT. 
Kndeavors to reduce the mortnlitv of premature hahies, 
as undertaken by the Royal Victoria Montreal Maternity, 
consist primarily of: (1) meticulous en'o-room care: (2) 
intelligent nursing and medical treatment: (.’!) mh-quate 
and proper feedings. 

Since breast milk is essential for prematures, such milk 
is collected from healthy mothers, pooled and boiled, and 
the surplus is froren and stored. The human milk is 
preserved by the quick freezing method with dry ice, and 
kept in a special refrigerator at a temperature of III d<" 
"rees below zero. When needed, the milk is thawed. There 
is very little "Image in its composition, ami there is a 
definite reduction in its bacterial content while froren. 

As a result of the various procedures u«ed. there ha* 
been a gratifying redtietion in the mortality of premature 
babies at this hospital. 

(Kn. Xoti:: A reprint of a popular article in the May, 
If 1.17. issue of Good fhourrheryunp. which de-cribr* the 
•oiick freezing process for breast milk as developed at th" 
Directory for Mother’s Milk In Itoxton, will he sent oil 
request.) 

Further Adware* in thr Stilt: hulurtr}/. A’dil. A. A* 

J. .if., i 'ir,:soy, Mf.</ e. tfi.tr. 

Special advantage* of certified milk are outlined in this 
editorial, which calls attention to the fnct that standard* 
for thi* product are more rigid than for all other grade* 
of milk, although practically nil milks sold in It"«tnn row 
exceed their standards by wide margin*. 

The allowable bacteria count for certified mill, i- only 
If ) .000 per r.".. and when pn*truriz**d, only Rf'fl per re. 
All cattle are tested at iea»t twice yearly for ttrbereul«>i«. 
nnd for th" presence of llntt'Un nhnrtu *. The maximum 
allowable age of certifie*! milk lefore pn-feurirniion i» 
only 24 hours, arid thi* grad" of rn ilk rnn-t l-e deliver, d 
within .*.0 hour-. It i*. therefore, th" fre-h'-t mill ripply 
avnilatde. 

Kmploye— on certified milk farm* nr*- nbj*vt to tne-li-,-.! 

« xaminations at least weekly, or d cattle nr" exarntn**! by 
terinari.-.n* at lea*', rr.'-nthly. 

I*a*'run'znti'-n e.f ail b-it r, pr',portmr. of the rectified 

, ays thi' editorial, put- th" final real of - ,u Of * y in 
in:* !r.*p>rtant part of , nr f.~-l supply 

/■*.. .-...yV-Ve.-e. f;.t f>. .V V. Mri. Ur-:. ■ I M-v: 


i. r> rr. 

Th*- »;u*'i-f.w-!e'a! art"'!" rr.tit!*-! *1> Me* Fan— 





Large doses of iron are no longer necessary for the successful 
treatment of hypochromic anemia. Independent investigations 
have proved that Hematinic Plastules yield rapid clinical 
response, equivalent to the results obtained from massive doses 
of other forms of iron • The average patient requires only three 
Hematinic Plastules Plain daily which obviates the unpleasant 
effects usually associated with massive iron feedings o We 
will be pleased to send samples and literature on request. 


1 HE BO VININE COMPANY • 8154 McCORMICK I!I.VD. . CHICAGO, ILLINOIS 
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CHRONIC 

CONSTIPATION 

will respond readily to Hie xmooth-non-irri- 
tiding litilk of Tostapnr. TKSTAGAH is a 
compound of husks of I’lantago Loeflingil Linn 
eomldned with the finest Agar-Agar. it forms 
a jelly-like fecal mass in the intestine stimu- 
lating peristalsis ami producing satisfactory 
results. 

Samples trill hr seat for rlinirnl test on 
rct/urnt. 

TESTAGAR 

Tiie TESTAGAR LABORATORIES, Inc. 

42 * W. ElliibMhSt. Detroit. Mlcldgin 


BILE SALTS 

Fairchild 

The f-eiditint glyrorlwhite nnd tnuro- 
cholntc, the salts of conjugated colic 
acids in their native association ns 
separated front fresh n\ gall. 

A stable dry powder; uniform in com* 
position; cfliclcnt for the well Known 
therapeutic uses of ov-gnll — in disorders 
due to faulty bile functioning. 

Ililr Falls preferably to bo dispensed 
in capsule by itself, or in combinations 
in powder. 

OfFerrd in ponder, 'i <>/.. 1 or. vial 1 -; 
in capsules, each thrre grains llile Falls. 

Fairchild Bros. & Fosfer 

New York 


frequently accept printed allegations that have s, 
foundation. 

"An article which without rrientifie evidence u-d-r- 
mines public conlldcnce in n basic fev-d like milk," 
tinuc* the editorial, “him no place in a lvputabie put'o 
cation.” The editors of this mngniin--. in th«ir rfb.n t- 
be “advanced” have leaned so far forward that they }' M 
.somersaulted to a bad fall. The Intelligent reading puhiu- 
can have no respect for a publication which lie- <■„ f» r 
behind the scientific times ns to accept uncriticnllv as 
unverified theory linking cancer to milk. 

fLi>, Note: The M ay, ! la) 7, issue of Cnranrf avik.-i 
partial amends by printing an article by l)r. Cinrrr.-r 
Cook Little, in which it is stated that there is no evidence 
to show tlint diet plays any part in cancer, and that milk 
certainly can not be incriminated in malignant growths.) 

More Mrdirnl Minin fnrmn lion From Connmm' 
ar arch. Edit. J. dm. Mrtl. Af'n., W.’ff/y, Jt-iv 
IS, 

An article on diet and common colds in Consumer,' 
Iligrtt, n more or less popular magazine issued by Cr>;-.. 
sumers' Research, Is vigorously condemned in this edi- 
torial. The alleged cold-preventing diet ri-commemh'd in 
this unscientific journal would consist of adequate protein 
with n minimum of carbohydrate, using liberal portions 
of lean meat, poultry, fish, cheese, eggs, and other animat 
products, nnd restricting intake of potatoes, corn, liear.*, 
cereal, pastry, candy, syrup, soft drinks, ice cream, sher- 
bet, alcoholic liquors, sweet fruit* nnd “ — of nil thing* — 
fruit juices.” 

“Again, aiipnrcntly without ndequnto consultation with 
medical authority, nnd this time even without ndeqnnir 
survey of recently avail able evidence,” declares this edi- 
torial, ‘ Consumers’ Research presumes to dispense had 
medical advice to its perhaps too trusting readers.” 

h I'antnirizatinn Harmful f Edit. Loiirrf, T.J I: It!". 1 , 
Mail S, IPS 7. 

Studio * undertaken at the Rowctt Institute on I, -half 
of the Milk Nutrition Committee, of which Lord A"tor is 
chairman, show that the changes in mill; earned hy p.v-- 
teurisntion are of no ron«cqtiencc. There is r.n change in 
the- nutritional availability of the calcium nnd pho-phoni*. 
r.o alteration iti thn liioiogicnl value nnd true digestibility 
of the nitrogen, nnd no damage to vitamin A or it* pre- 
cursor, carotene. Tie-re is sonic !«■* In vitamin i!., nod 
about tin per emit of tie- vitamin ft disappear* if tie- tniil 
has b»,-n rs. po-ed to ligilt before lentitig. 

Tie- re- tilt-. -ay* the editorial, "aiready show that milk 
suffers no damage by past/ nrirntion that i» irapirlnn'. 
compared with th<- risk* of drinking it raw." 


Kkasti-t.?.', J. II. 


.SV.me ,1 / ,V*,/„ rsf/Vo'/'S. J, fit mr Kean., 

/tf-rff, I tl- 

Various popular mi-eon” -pt e-re'erniog mil*- ar f 
e,,rr»v-t<-I |,y tie- antler, wb'- rise, scientific fart* t«, pf''C-- 
that: — 


n. Arid fruits ar.d rr.ilk may be r'-rmum'd teg,!}*:, 
with a rei-dting in-rt-a-e jo dire-titdiiiy, 

b. l i‘h nnd f.iJS. nrr ir: no way !r. -r-n| '.tdd-. 

r. Milt r-*s! rt t-*- ript-d, b.t ’VuM i*“ drunk «•'>'.«>• 

n[*y ar. ! Id-rnlh- for f- •- t cur,! fo-r-st.'-T. in !!.- ’tori’:-? 
sr,!J- i- a regiirihle -/-rrre r.f dtgr-lLr tr--:l’’es 
e Mitt i- id in I’.-'tf a fatt-rdig f-*t. 

f. Tier- are t.-* j-i,> -l n! ,'«**•■* «hs redi a*.! 
-■-V, -V--.fi! ret t-* irfir, t-gstr.-r. 

g. Mi!) i’ r. t r* r-iy a f’-i (■ .- rnfar-t- tut i- a t'rib 


t sis.- .red diet f/r adult*. 

•f. jjjjt }i, r-.ore .-lid f--'d tf-’.c, f--".* u.-djl'-i. 6*1 
it* )•;;'* t s r-t ds-sds sr.tsg*- d’ 

i ?fd) i* a- 1 c-.-’t:; i!‘-'g in ft r.' »r-a< !-;!»' ’*-! -S-'t 
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The Role of the Liver as the Commissariat of the Body 

fly 


FRANK C. > 

ROCMESTKK. 

I N pioneer days the head of the household was called 
the provider of the family. It was his duty to sup- 
ply the fundamental necessities for sustaining life. 
Tlie most important of these necessities and usually 
the most difficult to secure was food. It is in this 
sense that I wish to present the major functions and 
activities of the liver ns the commissariat of the body. 
With such a view in mind, 1 have attempted to as- 
semble and correlate what appear to l>o the more sig- 
nificant known facts concerning hepatic activity in 
maintaining the food supply to the body tissues and 
to present some of the major problems of metabolism 
as they relate to the functions of the liver. I realize 
that only a small part of my ambitious concept can he 
attained because of the many and intricate median- 
isms involved, the inadequacy of exact knowledge con- 
cerninp many of them, and the larpe amount of un- 
dipcstible evidence present (•*! on the subject. These 
facts in themselves are sipnificani because they 
emphasize the importance of the liver and the need for 
future researches. 

Food is a constant necessity for livinp protoplasm. 

It is needed for prowth and repair of livinp tissue* 
and for cnerpy to product: the heat and mechanical 
activity of the livinp orpanism. The unicellular orpan- 
ism has the capacity to metabolize food in all impor- 
tant details, as dipestion. absorption and utilization 
within itself, and such processes constitute a larpe por- 
tion of its activities. In the multicellular orpanism. a 
divisitm of the activities related to f<*v.I and its utiliza- 
tion becomes essential and cellular sp-cialization neces- 
sarily develops. Hipher orpnnisms do not obtain their 
food continuously, hut their tissues are constantly in 
need of food-tuff. To supply a constant rtrtam of 
such material which can he quickly transformed into 
erterpy is the major function of the liver and the one 
which I wish to emphasize, 

SO; MK GENERAL PHYSIOLOGIC REACTIONS OF 
THE LIVER 

The liver iia" very many important peneral reac- 
tions; the nvxt pertinent in * .alien to this subject is 
the rapidity and multiplicity of it-- activities. The 
multiplicity of hepatic activities in relation to meta- 
bolism need hardly be emphasized, as the capacity of 
The orpan in this respect is penerally accepted, even to 
such an extent that metabolic processes which cannot 
be proved to occur in any piven tissue are not infre- 
quently thoupbt to take [dace in the liver, although 
there may is.* no evidence for siieii an assumption. Tim 
rapidity with which the liver functions in many meta- 
bolic processes is not so well known, and failure to 
realize this fact may be one of the important reasons 
for some of the contradictory data and conflict inp 
views on liver function. As a concrete example, the 
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diverse data and conclusions concerninp the effect of 
epinephrine on the plycopen content of the liver mipht 
l>e cited. When it is realized that hepatic activity is 
usually rapid, particularly so in response to many sub- 
stances such as epinephrine, and that, in many of the 
invest ipations, a determination of the plycopen content 
of the liver was made a considerable time after ad- 
ministration of the epinephrine, the causes for con- 
fusion with rep ard to this question are readily under- 
stood. 

HEPATIC ACTIVITIES IN RELATION TO THE 
INGESTION OF FOOD 

firorr c/'Oiiprs it i thr lirrr. The role of the liver ns 
the provider of the body hepins immediately after the 
in pest ion of food and is definitely portrayed in the dif- 
ference between its press appearance in the fastinp 
and dipestinp states. The liver of the fastinp animal 
appears smaller than is usually considered normal and 
lacks somewhat its characteristic color. The edpes of 
the orpan are sharp. If the fast has extended for a 
few days, in many species a characteristic fatty ap- 
pearance develops. Tlie liver of the dipestinp animal, 
while affected somewhat differently by various food- 
stuffs, appears larper than the liver of the fastinp 
animal. It has the characteristic dark-red or pnlr- 
red color, dependinp on the time after food is taken; 
its tissue is very friable and its edpes are sliphtly 
rounded. A picture of the most extreme differences 
which are usually noted can he observed by cnmpnrinp 
the liver of an animal of a species that hibernates, 
when in the dipestinp state, and that of an animal <>f 
the same species after the latter has hibernated for 
several days. The liver of tlie former presents the 
appearance which is usually reparded a« normal, 
wheroa* that of the latter appears to lie in a most ex- 
treme fatty condition. The appearance of the liver in 
the latter instance will attain lie normal within a re- 
markably short period after takinp food. 

Thr diurnal rpr/e. The variation of hepatic activity 
in relation to the inpestion of food has indirectly been 
quantitated bv determination of the major constituents 
of the orpan at various periods of time after ferdinp. 
Forspren (1). iisinp a histolopie technic, observed in 
the livers nf rabbits a cyclic activity which lie con- 
sidered to involve the plycopen-forminp and hile-secre- 
tinp functions. He interpreted his observation as indi- 
catinp that the secretion of bile alternates with the 
deposition of plycopen, and that these two functions 
were not copulated merely by nutrition but were prob- 
ably correlated in some way with a rhythmic activity 
in the dipeslive orpins. He believed that durinp the 
niplit there was a maximal deposition of plycopen and 
a minimal formation of bile and that durinp the day 
the reverse condition prevailed, lie desipnated these 
two nltcrnatinp functions as the “assimilatory" and 
"secretory” phases of the cycle and concluded that they 
were not dependent on the inpestion of food. 
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Agren, Wilander and Jorpes (2) described cyclic 
changes in the glycogen content of the livers of rab- 
bits, rats and mice, changes which they believed were 
largely independent of food intake. Glycogen accumu- 
lated in the liver during the night and disappeared to 
some extent the next morning. Similar conditions oc- 
curred even in fasting animals. These authors studied 
the cyclic variations in the glycogen of the liver of 
mice and rats under continuous feeding and during 
fasting, but did not study changes which ensue fol- 
lowing a restricted period of access to food and water. 
Thus Forsgren, Agren, Wilander and Jorpes were of 
the opinion that the cyclic changes in the liver are 
independent of feeding but are largely dependent upon 
astronomic factors. 

Higgins, Berks on and Flock (3) noted that when 
rats were given free access to food, all individuals did 
not eat at the same time, so that it was not possible 
under such conditions to have all animals in a large 
group in the same stage of the digestive cycle. To 
overcome this difficulty they trained the rats to eat at 
a definite time by permitting them access to food for 
a two-hour feeding period from !) to 11 a. in. After the 
animals were fed in this manner for a sufficient time, 
groups of them were sacrificed under standard con- 
ditions every two hours for a period of twenty-four 
hours; the weight of the liver was recorded and a 
chemical determination was made of some of the 
major constituents of the liver that might vary with 
the ingestion of food. They observed that, after the 
feeding the weights of the liver passed through a 
series of changes which followed a characteristic form. 
An increase in the weight of the liver began soon after 
the taking of food and reached a maximum in the early 
evening or about six hours after food and water were 
-withdrawn. A transient fall in the weight of the liver 
was then recorded, followed by a second rise which 
reached its maximum about 1 a. m. From this time 
on a gradual decline in weight of the organ occurred 
throughout the remainder of the night, so that, at 7 
a. m., weights were recorded at essentially the pre- 
feeding level of twenty-two hours before. Thus the 
curve depicting these changes was bimodul. Chemical 
analysis of certain of the constituents of the liver 
showed that the changes in the weights of water, 
glycogen and protein followed a similar rhythmic 
variation as the total weight of the organ. 

Subsequently, Higgins, Berkson and Flock ( 1) 
further studied the relation of feeding to these cyclic 
changes in the liver. They trained groups of rats to 
eat and drink for two hours progressively for twenty- 
four hours. Ten rats were trained to eat from 9 to 
11 a. m., ten from 11 a. m. to 1 p. m., ten from 1 to 3 
p. m., and so forth. After a ten-day training period 
all rats were sacrificed six hours after eating 10 gm. 
of food. In preliminary training, duration of feeding, 
amount of food consumed and time of sacrificing after 
feeding, all rats were alike. The only varying factor 
was the time of day the animals were fed. Under these 
conditions, the curve of changes in the weight of the 
liver and in its glycogen and water content was practi- 
cally a straight line. 

In a more recent study Higgins (5) determined the 
changes at two-hour intervals in the weights of the 
livers of rats that had been maintained in total dark- 
ness and on a restricted two-hour feeding period for 
several weeks prior to the final experiment. He ob- 
tained a curve of cyclic changes similar to that found 


in the first mentioned investigation of Higgins, Berk- 
son and Flock. In other words, the Jiver underwent 
changes in weight in relation to the ingestion of food 
in the case of animals kept in darkness exactly the 
same as in animals maintained under normal condi- 
tions. He also found that the type of curve was af- 
fected differently by various foodstuffs. 

These studies on the diurnal cycle prove that there 
is a marked change in the quantity of some of the con- 
stituents of the liver in relation to the digestive cycle. 
It must not be assumed that all such changes involve 
only the food actually ingested. It is possible that a 
plethora of foodstuff' entering the circulation may 
cause a rearrangement of previously deposited food 
stores in the body. However, carefully controlled 
studies of the diurnal cycle, using food substances 
that can be labeled such as some of the recently utilised 
isotopes, offer the possibility of determining more defi- 
nitely the fate of various foodstuff's and the part the 
liver plays in their immediate storage and distribu- 
tion. 

Histology mid cytology of the liver. While histologic 
studies of the liver have emphasized the rapid changes 
that occur in the demonstrable quantity of the impor- 
tant stored foodstuffs, they have given at best but an 
imperfect picture of what occurs during the sojourn 
of such stored foodstuffs in the organ. It is relatively 
easy to demonstrate microscopically a certain amount 
of glycogen and fat in the hepatic lobule. Protein de- 
position has not been conclusively demonstrated in the 
hepatic cell, although Noel 16) described star-shaped 
granules which he concluded were a deposit form of 
this foodstuff. It has not been so easy to agree on the 
manner in which these substances are deposited. Ac- 
cording to Noel, all the hepatic lobules are functioning 
within two hours after the ingestion of food. The cur- 
rent view in regard to the manner in which glycogen 
and fat are laid down in the hepatic lobule is as fol- 
lows ( 7) : When glycogen is being formed in increas- 
ing amounts in the liver, it appears first and in more 
abundance in the cells of the lobule adjacent to the 
central vein and, as more glucose becomes available, 
the glycogen accumulates in the other hepatic cells, 
those around the periphery of the lobule being the last 
to obtain their store. In general, the withdrawal of 
glycogen takes place in reverse order from the course . 
of its deposition, the cells around the central vein ap- 
pearing to retain glycogen longest. The distribution 
of glycogen in the hepatic cell is not uniform but, usu- 
ally, glycogen granules are not found on the periphery 
or in the nuclei. The fat deposited in the hepatic 
lobule presents varied pictures. It is not possible at 
present to state how much of the microscopically 
demonstrable fat is part ol' the fat ingested in the 
previous meal or fat mobilized from other fat depots 
of the body. It is also impossible to distinguish with- 
out other criteria such as necrosis whether the fat in 
the hepatic cell is of physiologic or pathologic signi- 
ficance. In general, the fat which appears in the 
hepatic cell after the ingestion of large amounts of 
fat occurs in the form of globules, and their distribu- 
tion in the lobules is quite variable. The fat which is 
demonstrable in the hepatic cell after injury usually 
first appears as granules. The amount of fat that can 
be stored in the hepatic cell and demonstrated micro- 
scopically is truly enormous. In a hibernating animal, 
every cell in the lobule may be so completely distended 
with fat that the nucleus will be pushed to the outside 
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of the periphery, giving the so-called signet-ring ap- 
pearance. It is often possible, particularly in the liver 
of a fasted animal, to demonstrate large amounts of 
fat in the cells lining the intrahepatic bile ducts. The 
significance of this is not known. 

Cytologic studies of the liver have demonstrated 
that definite and rapid changes occur in the hepatic 
cell, not only in relation to the ingestion or withdrawal 
of food, but also depending upon the kind of foodstuff 
ingested. Even a cursory cytologic study of the liver 
of a carbohydrate-fed animal and of a fat-fed animal 
will demonstrate characteristic changes differentiating 
them from each other. It is also possible to differ- 
entiate cytologically the liver of a fasted animal from 
that of a well-fed animal. However, many of the 
studies of the protoplasmic details of the hepatic cells 
in relation to the ingestion of food have given contra- 
dictory results. There are several reasons for the 
failure of cytologists to see everything alike, and when 
the complexity of the hepatic cell and the multiplicity 
of its activities are taken into consideration, it is 
rather surprising that there is so much agreement. 

In this connection it should be noted that the 
changes in the hepatic cell are occurring relatively 
rapidly, that these changes involve elaboration of sub- 
stances, some to be transferred to the blood or lymph 
and others to be excreted in the bile; that there is a 
constant checking-in or checking-out of different kinds 
of storage material, and that the rate and character 
of the activity of the hepatic cell at any given time 
is dependent upon many variable factors which are 
almost impossible to maintain constant for any great 
length of time. As an illustration it should be noted 
that the finer details of the arangement of the proto- 
plasm of an hepatic cell containing little storage ma- 
terial may not be due to any specific change in the 
structure of the cell but rather to the ability to see 
such details better in the absence of the storage ma- 
terial. However, if sufficiently extreme conditions of 
hepatic activity are taken for comparison, definite dif- 
ferences in the cytologic appearance of the hepatic cell 
in relation to the ingestion of food can he demon- 
strated, as Altmann 18) showed so many years ago in 
the livers of frogs in the summer and winter seasons. 
It is probably expecting too much of the method to 
corroborate in all their minute details the observations 
of some cytologists like Noel. . 

The statements just made in regard to the general 
cytologic details of the hepatic cell apply with equal 
force to the special cytologic structures, the mitochon- 
dria. The question of the significance of mitochondrial 
changes in relation to hepatic cell activity is as yet not 
answered. It appears quite probable that changes in 
the number, shape and distribution of mitochondria do 
occur in relation to the ingestion of food; the specifi- 
city of such changes, however, is still open to question, 
although the evidence presented in regard to a re- 
lationship between the mitochondrial morphology of 
the hepatic cell and the glucose-glycogen equilibrium 
is very suggestive (9, 10). The statement of Kater 

(11) that the actual explanation for the changes in 
the mitochondria of the liver which accompany diges- 
tion must still be regarded as elusive, expresses the 
present status of the problem very succinctly. The 
significance of the Golgi apparatus in relation to 
hepatic cell activity is still open to question (for a re- 
view of the recent literature refer to Weatherford 

( 12 ) ). 


I do not wish to leave the impression that histologic 
and cytologic studies of the liver have been without 
value or that such studies may not be a profitable 
method of obtaining new facts in regard to hepatic 
activity in relation to the fate of the different food- 
stuffs.’ As a matter of fact, probably none of the usual 
methods of investigating the liver, and few that offer 
more fruitful results, is being used less at present 
than cytologic research. The main difficulty in the 
past appears to have been that the cytologists have not 
employed standard and controlled physiologic pro- 
cedures. I agree with Kater (11) that, if the results 
of a cytologic investigation are to be of value, the 
physiologic data must be as accurate as the cytologic 
observations. Jinny of the older researches should be 
repeated using standard methods of feeding and the 
newer knowledge of diets. Noel's conclusion, made 
from his studies on the mouse, that part of all the 
hepatic lobules are functioning within two hours after 
ingestion of food, should be investigated using other 
species of animals. If this conclusion were correct, it 
would indicate that the variations in hepatic function 
and hepatic reserve depend on differences in activity 
of different zones of cells within the lobule and not 
upon entire lobules, thus signifying that, physiologi- 
cally, an hepatic trabecula is the functional unit of the 
liver and not the lobule. In this connection it should 
be determined beyond any question of doubt in what 
cells of the trabecula of the liver of the fasted animal 
glycogen is first formed after the ingestion of carbohy- 
drate, and likewise, the site of the cells in which 
glycogen is first to disappear in the beginning of a 
fast. Similar observations should be made in regard 
to the changes in demonstrable fat in the fasting state 
and after feeding fat. It should be determined whether 
the star granules do indicate the deposit of protein as 
Noel concluded. 

It should also be noted that the cytologists have not 
proved from the physiologic viewpoint that the secre- 
tion granules which they consider as bile really is the 
external secretion of the gland (12). It would be 
of considerable value to have an accurate cytologic 
picture of the transformation of the hepatic cell com- 
pletely filled with fat to the usual type of cell seen 
when the animal is eating a mixed diet. It is possible 
(hat enlargement of knowledge concerning the signi- 
ficance of the mitochondria of the hepatic cell may give 
an answer to some of the most important questions 
concerning hepatic function. As an illustration the 
observations of Kater and Smith (13) can be cited in 
which they noted the formation of fat globules in the 
mitochondria after the feeding of cane sugar. This 
would appear to be suggestive evidence for the long 
held but never proved theory that the transformation 
of carbohydrate to fat occurs in the hepatic cell. 
Finally it should be emphasized that it is impossible to 
quantitate stored food material ns glycogen and fat in 
the liver by microchemical methods. Any investigator 
who has attempted to estimate the quantity of these 
substances in the liver microscopically and had his 
efforts checked by chemical analysis realizes that he 
may he 100 per cent wrong. 

STORAGE OF FOOD MATERIALS 
The liver is the storehouse of utilizable food for the 
body ns a whole. While food is stored in other tissues 
of the body, such stores are either limited to consump- 
tion by the tissues in which they are stored, such as 
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glycogen in muscle, or are apparently only used when 
ingested food and the hepatic supply is decreased, such 
as protein and fat. In this respect the liver can be 
compared to the pack containing the daily ration on 
the back of the soldier. 

Carbohydrate. It has been known for almost a 
century that there was a storage form of carbohy- 
drate, glycogen. This substance .is normally stored in 
amounts sufficient to be considered a food depot in 
muscle and liver. The total amount ordinarily stored 
in each of these tissues is approximately equal, but the 
percentage amount is much greater in the liver. While 
the ultimate fate of a large proportion of the glycogen 
stored in the two depots is probably the same, that is, 
of being burned in the voluntary muscles, their physi- 
ologic significance is quite different: Only the glycogen 
in the liver is capable of being transformed into 
glucose and of being mobilized for direct utilization by 
all the cells of the body (14). 

The amount of glycogen stored in the liver varies 
within wide limits even in the normal animal depend- 
ing upon several factors, the most important of which 
are the amount and character of food ingested, the, 
extent of bodily exertion and the species of animal. 
Changes in the glycogen content of the liver can occur 
very rapidly. It would appear to be very rare indeed 
for the liver to be devoid of glycogen. The maximal 
amount of glycogen that can be stored in the liver 
greatly exceeds the amount usually found. Buts eh 
(15) injected large amounts of glucose intravenously 
into dogs at a constant rale until the glucose tolerance 
was broken. He found that the Ifvcr could store 
glycogen under the condition of his experiments to a 
maximum of 20 to 2b per cent. Pollack and associates 
(1G) as well as Soskin and associates (17) have shown 
that the glucose capacity of the dehepatized animal is 
much less than that of the normal animal. 

Protein, Whether or not there is a form of storage 
protein similar to glycogen as the storage form of car- 
bohydrate and fat as the storage form of this food 
substance has been a debated question. A brief review 
of the more pertinent investigations on the subject has 
been given by Luck (18) . The fate of ingested protein 
appears to be fairly well determined up to a certain 
point, but from there on we have at best only conjec- 
ture. Protein is absorbed from the gastro-intestinal 
tract in the form of amino-acids. Most of the amino- 
acids are stored temporarily in the liver, a small 
amount in the involuntary muscles (19). A certain 
proportion of these amino-acids are built back into the 
body protein of the individual ingesting them. The 
amounts so utilized depend on many factors, such as 
whether the individual is growing, the nutritional con- 
dition, character of the diet and so forth. The excess 
amino-acids not thus utilized are deaminized. Under 
normal dietetic and nutritional conditions in the adult 
a very high percentage of the amino-acids appears to 
be deaminized shortly after ingestion. The question 
is whether or not some of the amino-acids are used to 
make a special storage form of protein. 

The most recent work on this problem is that of 
Luck (19), which would indicate insofar as the liver 
is concerned that no single protein or fraction of the 
hepatic protein can be regarded as reserve material in 
the sense of being chemically distinct from the basal 
structural protein of the organ. Luck maintained a 
group of rats on a low protein diet and anothei gioup 
on a high protein diet. The livers of each group were 


removed and the basal protein of the organ quantitated 
under controlled conditions. He found that the rats 
maintained on a high intake of protein had an in- 
creased content of protein per unit weight of hepatic 
tissue, but that each of the basal protein fractions in- 
creased in equal amounts as compared with their 
values in the livers of rats on a restricted intake of 
protein. These results would indicate, within the 
limits of present chemical methods, that all of the 
hepatic proteins participate equally in the function of 
storage. 

While the evidence is definitely unfavorable to the 
view that a special deposit form of protein exists, 
there is no question but that the body may contain a 
considerable amount of protein which can be used 
for fuel without seemingly altering the protoplasmic 
activity of the body cells. Several methods have 
furnished evidence in regard to the presence of deposit 
protein, the most important being studies made during 
fasting, in metabolic diseases, particularly diabetes, 
and those made by Boothby (20) and his coworkers 
on thyroxin. In all these conditions there is a period 
in which nitrogen elimination exceeds nitrogen intake. 
Probably ali the cells in the body are drawn upon for 
this protein for fuel in time of metabolic stress. The 
liver appears to be drawn upon more heavily than 
other tissues of the body. Addis (21) and his co- 
workers have recently quantitated the total protein 
lost from various tissues of rats during fasting. They 
found that after a seven-day fast the amount lost 
varied from 62 per cent of the total coming from the 
muscle, skin and skeleton, 16 per cent from the liver, 
to 0.5 per cent from the heart. On the other hand, the 
liver lost 40 per cent of its total protein, which was a 
much greater loss than for any other tissue. The same 
author (22) also found that, after a two-day fast, the 
liver lost 20 per cent of its original protein whereas 
other organs lost only 4 per cent. These results defi- 
nitely indicate that the liver is the site from which 
protein for fuel is first, and to the greatest degree, 
withdrawn and that the liver is the true storehouse 
for protein. 

Fat. The fat in the liver is of considerable import- 
ance. both physiologically and pathologically. On a 
well-balanced diet the fat content of the normal liver 
appears to be fairly constant and. in dogs, is about 
2.5 per cent. From 40 to 70 per cent of the hepatic 
fat occurs in the form of neutral fat, and the rest as 
phospholipids. The fat content of the liver can be in- 
creased by feeding a fatty diet and. if the appropriate 
diet is fed for a sufficient length of time, the fat con- 
tent of the liver may become as high as 50 per cent. 
While the total fat content of the liver may be only a 
small percentage of the total fat content of the body, 
the hepatic fat may physiologically be of the greater 
importance. 

Changes in the fat content of the liver occur more 
slowly than those in the glycogen content and possibly 
also in the protein content. While this difference in 
rate of mobilization and demobilization makes it pos- 
sible for the liver to have both a high glycogen and fat 
content, in general (22) when the hepatic content of 
one of these storage materials is increasing the other 
is decreasing, so that they can be said to have a re- 
ciprocal relationship to each other. 

The fat content of the liver increases in the fasting 
state provided there is available fat in other fat de- 
pots of the body. Hepatic fat is also " greatly in- 
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. creased if fat is available in many pathologic states, 
particularly some of those affecting metabolism and 
after the administration of hepatotoxic agents such as 
chloroform or carbon tetrachloride. Alcohol in amounts 
that cause no change in the livers of animals on a well- 
balanced diet will cause rapid deposition of fat in the 
liver when a fatty diet is fed. Sufficient (23) has been 
stated to show that the liver is a fat depot and that 
, hepatic activity is significant in fat metabolism. 

Miscellaneous storage substances. There are possibly 
numerous important storage substances in the liver, 
the existence and significance of which are unknown. 
It is known that hepatic tissue has a high content of 
certain minerals. While some of these minerals are 
probably in the hepatic cells, others like iron are found 
mainly in the stellate cells. There are some data sug- 
gesting that the liver may store other substances in a 
similar manner as it does vitamin D and the active 
fraction in pernicious anemia. 

There ‘is considerable difference of opinion concern- 
ing the significance of the variation of the water con- 
tent of the liver. In most of the discussions of the 
-subject it has not been realized that the liver is prob- 
ably never doing just one thing, and that the total 
water content of the organ is a resultant of all the 
processes occurring at that time. It is obvious, since 
usually the water content of the liver is high, being 
approximately 70 per cent, that if another substance 
accumulates in the organ in very large amounts, such 
as fat, the percentage of water will necessarily de- 
crease. While in all probability the water content of 
the liver varies in relation to its various physiologic 
activities (24) just as in any other tissue, there re- 
mains the possibility that the liver has a special func- 
tion in water metabolism. The literature has recently 
been noted by Crandall and Roberts (25). 

MANUFACTURE OF FOOD MATERIAL 

Many food substances pass the barrier of the intes- 
tinal mucosa and are absorbed in a form either not 
capable of being utilized directly by the tissue cells or 
not utilized as readily as in another form to which 
they can be converted. It is obvious that some tissues 
of the body' must have the ability to make such con- 
versions. In the case of several substances the con- 
version occurs in the liver. 

Carbohydrate. There is considerable difference in 
the utilization of the more important sugars that reach 
the blood stream. Glucose is the sugar of choice for 
burning in the'tissue cells. The liver is of importance 
in relation to this sugar as regards control of its con- 
centration in the blood and storage, both processes 
being discussed elsewhere. Levulose can be used di- 
rectly by the body, as has been proved by experiments 
with the dehepatized animal (2G) although, normally, 
the liver probably transforms the ingested levulose 
into glycogen before utilization by the tissue cells. Ex- 
periments with the dehepatized animal would indicate 
that only a small amount, if any, galactose is utilized 
directly, and that the liver is responsible for trans- 
forming it into the more preferable glucose, probably 
first building it into glycogen (27). 

Protein. As previously stated, the amino-acids ab- 
sorbed from the intestinal tract are stored tempor- 
arily, for the most part in the liver and in muscle 
tissue. The amino-acids which are not used as such 
to repair tissue cells or to form new proteins are 
deaminized; the nitrogenous portion is converted into 


urea and the remaining portion is burned or converted 
as carbohydrate. The manufacture of carbohydrate 
from amino-acids as well as the formation of the 
nitrogenous portion into a form capable of being 
readily excreted are functions of the liver (28) . 

Fat. One of the most mooted questions in meta- 
bolism is how fat is burned. I shall discuss only those 
phases of the problem which for the most part center 
around the question of possible transformation of 
fat to carbohydrate, because investigations' on this 
problem intimately involve functions of the liver that 
have been discussed. Two opposite schools of thought 
have developed in regard to the question of such a 
transformation, each at one time upheld in this 
country by an able sponsor, MacLeod being in favor 
and Lusk against the view that such a process occur- 
red in the body. I believe that the most vivid mem- 
ories that many of us possess of these two great physi- 
ologists, picture them in stirring debate over this 
question. Lusk obtained data for his viewpoint from 
his numerous studies on the metabolism of the phlor- 
hizinized dog (29). In such studies the respiration 
quotient (R. Q.) and dextrose-nitrogen (D. N.) ratio 
were considered significant constants. MacLeod, ac- 
cepting the implication in the original Myerhoff-Hill 
theory' of muscle contraction but questioning the value 
of the R. Q. and D. N. ratio in the sense that Lusk 
meant them, relied for proof of his viewpoint on 
various researches dealing with depancreatized and 
dehepatized animals and on the action of insulin and 
epinephrine, and so forth. MacLeod (30) several years 
ago summed up the complete evidence in favor of the 
view that fat is transformed into carbohydrate before 
being burned and very- little of significance has been 
added since. 

It is now considered that much of the evidence 
marshalled in favor of each viewpoint is of question- 
able value in relation to the problem. The phorhizi- 
nized dog does appear to metabolize some carbohydrate 
(31-33) ; the R. Q. and D. N. (30-34) ratio are capable 
of other interpretations than that made by- Lusk and 
they may not mean what he thought they did. On the 
other hand, much of the evidence that MacLeod ac- 
cumulated in favor of the theory has also been ques- 
tioned, even the investigation which he considered- un- 
assailable, namely, the experiments of Chaikoff and 
Weber (35) on the effect of epinephrine on the sugar 
excretion in diabetes. These investigators injected 
epinephrine into well-fattened, fasted, depancreatized 
dogs, previously treated with insulin but diabetic at 
the time of experimentation. More sugar was excreted 
in the urine than could be accounted for from their 
estimation of the glycogen stores of the body at the 
time of injection and from the protein and glycerol 
metabolized. The logical conclusion was that the excess 
sugar could have come only from fat. Subsequent in- 
vestigators found, however, that when the glycogen 
store in liver and muscle was actually measured in ex- 
periments otherwise exactly similar to those of Chaik- 
off and Weber, all the excreted sugar could be ac- 
counted for without hypothesizing a source of part of 
it from fat (36). 

In general the problem is unanswered in its entirety, 
although there is some recently adduced suggestive 
evidence on both sides. Drury and McMaster (37) 
maintained rabbits on a fat diet and then removed 
the liver. Such dehepatized animals retained an R. Q. 
which suggested that they were burning fat. Murlin 
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(33) and associates showed that a transformation of 
fat to carbohydrate does occur in certain plants. Sos- 
kin (39) has interpreted some of the results of his 
studies on the hvpophyseetomized animal as support- 
ing this theory. At present it must be concluded that 
the possibility of the transformation of fat to car- 
bohydrate exists, but evidence is lacking as yet that it 
actually occurs in the animal organism (40). Prob- 
ably the most significant statement that can be made 
in regard to the problem is the one attributed to 
Pfluger: the farmer feeds his swine carbohydrate in 
the form of corn and sells it in the form of lard; car- 
bohydrate is undoubtedly changed to fat and there re- 
mains the possibility that the reverse can occur. 

I have discussed the possible transformation of fat 
to carbohydrate out of proportion to its proved signifi- 
cance for two reasons: (1) because if it actually occurs 
it is highly probable that hepatic activity will be found 
to be involved in the process, and (2) because the 
question is of such great significance, not only in re- 
gard to metabolism but also in relation to hepatic 
physiology, that continued research is indicated. It is 
possible that investigations employing the use of ap- 
propriate isotopes and studies on animals with one or 
more of the ductless glands which so profoundly affect 
metabolism removed will afford an answer. 

MECHANISM OF REGULATION 

It has previously been emphasized that: (1) the 
body cells constantly require food materials, reaching 
them in accordance with their varying needs, and (2) 
that the liver is an indispensable storage and manu- 
facturing plant for these food materials. There must 
be some mechanism or mechanisms for regulating: 
(1) the kind and amount of food substances sent to 
the tissues to meet their changing requirements, (2) 
the formation of glycogen and glycogenolysis in the 
liver, and (3) the manufacture of available food ma- 
terials in the organ as gluconeogenesis from protein 
and possibly from fat. 

Carbohydrate. Very little is known concerning the 
intracellular mechanism which transforms various 
substances into a storage form of carbohydrate, gly- 
cogen, and subsequently breaks it down into a trans- 
portable and utilizable form, glucose. These processes 
are in all probability carried out by cellular enzymes, 
but the chemical steps in the processes and regulation 
of the rate of glycogen formation and glycogenolysis 
are at present only conjectural (Cori (41) has given 
a review of literature). 

Considerable is known concerning the importance of 
the liver in furnishing a constant supply of glucose to 
the tissues of the body. When the liver is removed 
from an animal, the glucose concentration of the blood 
immediately begins to decrease (42). When the 
glucose concentration has decreased to a low level, the 
characteristic symptoms of hypoglycemia supervene 
and, if glucose is not administered, fatal coma de- 
velops (43). It is rather discouraging to note that 
little more !» known concerning the cause of the symp- 
toms of hypogl) eemia and their rapid alleviation by 
glucose than was known when Magath and I gave the 
results of our observations on the dehepatized animal 
many years ago, despite the fact that insulin has sub- 
sequently been found to teproduce an identical con- 
dition and symptoms with restoration following the 
administration of glucose, which has been observed 
thousands of times both in the case of human subjects 


and animals, and despite the fact that many clinical 
cases of hypoglycemia, probably resulting from various 
causes, have been described. It appears evident that 
the development of symptoms of hypoglycemia depend 
not so much on the level of glucose as on the rate at 
which glucose leaves the blood stream. It has also 
been proved that hyperglycemias depend upon hepatic 
activity. Hyperglycemia will not occur in a dehepa- 
tized animal following removal of the pancreas, during 
asphyxia, or after the administration of ether, epine- 
phrine or other substances, or after procedures which 
increase the blood sugar in an animal possessing a 
liver (44). 

As previously stated, the fate of glycogen in the 
muscle and liver is different. The glycogen in the 
muscle is converted into lactic acid and thus fulfills its 
function in relation to the process of muscle contrac- 
tion, whereas the glycogen in the liver is converted 
into glucose and is available to all the tissues of the 
body. The fate of the excess lactic acid, produced 
during muscular contraction, which reaches the blood 
stream is not definitely known. It is undoubtedly true, 
as Cori (45) and Cori (46) and others have enunci- 
ated, that some of the lactic acid passes to the liver 
where it is rebuilt into glycogen. However, Bollman 
and I (47) have found that large amounts of lactic 
acid can be injected into a dehepatized animal which 
subsequently cannot be found in either the blood or 
urine. Evidently there is a mechanism for taking 
care of lactic acid outside the liver. 

Protein. Very little can be added concerning the 
mechanism of protein metabolism relative to the liver 
than has been given. It should be noted that the liver 
is important in purine metabolism because the uric 
acid not excreted in the urine is changed to allnntoin 
in the liver (48). 

Fat. In the discussion of fat storage in the liver it 
was pointed out that the changing fat content of the 
liver, while occurring more slowly than the changes in 
glycogen content, was of sufficient magnitude and 
rapidity to indicate that the liver was an important 
organ in fat metabolism. Knowledge concerning the 
mechanism of regulation of the mobilization and de- 
mobilization of fat in the liver is as yet meager, al- 
though a few important advances have recently been 
made. 

The workers in MacLeod's laboratory at the time 
they were investigating the action of insulin found 
that it was necessary to provide fresh pancreas in the 
diet of depancreatized dogs in order to enable them to 
live for more than a few months. If pancreas was not 
fed, the animals died and an excessively fatty liver 
was the only postmortem finding of note. The feeding 
of raw pancreas prevented the development of the 
fatty condition of the liver and death (49). Best (30) 
and his coworkers, in attempting to determine the con- 
stituent in the pancreas which prevented the develop- 
ment of the fatty liver, found that it was in the phos- 
pholipid fraction and eventually identified it as choline. 
They found that they could use the rat for studies ou 
fat exchange in the liver, and they have proved con- 
clusively that choline may be an important .substance 
in the mechanism of regulating the fat content of the 
liver. By feeding an appropriate diet they could in- 
crease the fat content of the liver to a large amount. 

If sufficient choline was added to the diet, which was 
otherwise not altered, the fat content of the liver did 
not increase. Furthermore, if choline was added to 
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the diet of an animal possessing a liver with a high 
fat content, the fat was quickly demobilized. 

Dragstadt, Van Prokaska and Harms (61) have 
made an extract of pancreas which does not contain 
choline, but which also causes rapid demobilization of 
hepatic fat. Bollman (62) has corroborated these find- 
ings of Draagstadt, using dogs in which the fat con- 
tent of the liver was enormously increased by feeding 
a fat diet in conjunction with the administration of 
alcohol. The administration of the extract of Drag- 
stadt greatly accelerated the rate of fat demobilization 
under such conditions. 

The forementioned investigations probably dealt 
mainly with the neutral tat in the liver, which amounts 
to approximately 70 per cent oi the total fat content 
of the organ. Flock, Bollman and I (53, 24) have at- 
tempted to determine the changes in the phospholipid 
content of the liver under varying dietetic conditions 
and experimental procedures. A considerable part of 
our enorts were necessarily directed toward methods 
of quantitation and experimental procedures as free as 
possible from the numerous sources of error encoun- 
tered. Very few positive statements can be made at 
present. The total phosphate content of the liver re- 
mained remarkably constant unaer most ol the condi- 
tions studied, the most marked change being a de- 
crease with a high fat diet that produced extremely 
fatty livers. Of the important phosphate fractions of 
the organ, the phospholipids varied least. 

I have attempted to convey in this brief review U) 
that the exchange of fat in the liver is an extremely 
important process, (2) that it is difficult of investiga- 
tion, and (3) that some progress is being made, al- 
though not commensurable to the importance of the 
subject. 

HEPATIC ACTIVITY AND GENERAL 
METABOLIC PROCESSES 
While the mechanisms regulating the passage of 
foodstuffs to and from the liver are not known, it is 
justifiable to postulate that they exist and that the 
utilization of food by the tissues is closely correlated 
in some manner with hepatic activity. There are sug- 
gestive evidences that variations in the kind and 
amount ol food utilized by the tissues are reflected in 
changes in the functions of the liver. Investigation 
of these possible mechanisms is difficult because, in 
order to evaluate the kind and rate of utilization of . 
the various foodstuffs in the body, reliance must for 
the most part be placed on the respiratory quotient, an 
interpretation of which has been called into question. 
However, there are some data on the question which 
are suggestive and interesting. 

It requires 0.25 gm. of glucose per kilogram of body 
weight to maintain the normal concentration of glucose 
in the blood of a dehepatized animal, which previous 
to operation had been on a normal diet, for the first 
few hours after loss of the liver (54). This can be 
interpreted as meaning that a normal animal on a 
mixed diet requires such an amount of glucose. Care 
must be used in such an interpretation because factors 
other than the normal utilization of glucose appear to 
be present. While 0.25 gm. of glucose per kilogram 
of body weight will maintain the blood sugar at the 
normal level for the first few hours after removal of 
the liver, it soon is necessary to increase the amount 
of glucose until, thirty hours after operation, it usually 
requires 1 gm. of glucose to maintain the animal in 


normal condition. If the animal has been kept on a 
high carbohydrate diet before removal of the liver, it 
usually requires a larger amount of glucose initially, 
whereas if the animal has been fasted for a consider- 
able period of time prior to operation, the glucose re- 
quirement is less than if a standard mixed diet had 
been used. Furthermore, when the liver is removed, 
the respiratory quotient increases toward unity (55), 
possibly indicating that the dehepatized animal meets 
its energy’ needs with a larger percentage of cai’bohy’- 
drate than the normal animal. The specific dynamic 
action of glucose and amino-acids varies from normal 
in the dehepatized animal. The specific dynamic action 
of a given amount of glucose is enhanced in the animal 
without a liver as compared with the results obtained 
in the same animal before removal of the liver (55). 
On the other hand, injected amino-acids do not cause 
a specific dvnamic action in the dehepatized animal 
(56). 

Other more or less uncorrelated facts could be cited, 
but sufficient has been given to illustrate the complex- 
ity’ of the metabolic processes in which the liver has a 
part and that hepatic activity responds to the varying 
metabolic needs of the organism. I believe it can be 
accepted as a general conclusion that the liver probably 
does not control any of the metabolic processes but 
simply responds, to the changing metabolism of the 
organism as a whole. 

RELATION OF HEPATIC ACTIVITY TO THE 
VARIOUS ORGANS OF INTERNAL 
SECRETION 

It has been considered for many years that the func- 
tions of the organs of internal secretion have to do 
mainly with various phases of metabolism, but only 
recently have adequate data been presented to demon- 
strate the complexity of the mechanisms involved. 
Such data deal mainly with the results of studies on 
animals from which one or more of the glands of in- 
ternal secretion have been removed. It would diverge 
too far from our purposes if more than a brief review 
of these data were presented, even if knowledge of the 
subject were not in such a bewildering state as at 
present. However, since the liver is so important in 
many metabolic processes, and since the loss of one or 
more of the glands of internal secretion affects some 
of the phases of metabolism in which the liver is in- 
volved, a few statements of apparently known facts 
should be given : 

Removal of the pancreas, as was learned half a cen- 
tury ago, produces the marked hyperglycemia and 
glycosuria of pancreatic diabetes. Removal of the 
hypophysis results in failure to maintain carbohydrate 
during fasting (57). Removal of both adrenal glands 
is said to be followed by hypoglycemia and a marked 
reduction in glycogen in muscle and liver (58) . Such 
findings have only occasionally been noted in our 
laboratory in adrenalectomized dogs. Removal of the 
pituitary (59) and the adrenals (60) from a depan- 
creatized animal restores the diabetic animal to a more 
nearly normal condition as regards carbohy’drate meta- 
bolism, that is, there is a marked reduction of gly- 
cosuria together with its disappearance on fasting, a 
marked reduction of nitrogen excretion during fast- 
ing, and almost complete disappearance of acetonuria 
and acidosis. These results have been explained in 
various ways and probably the best theory is that loss 
of the pituitary and adrenals decreases the rate of 
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gluconeogenesis from protein or fat in the liver. This 
theory is as yet not proved. 

While much more could be written in regard to the 
recent work on this phase of the subject, this brief 
and incomplete review should suffice to illustrate the 
complex mechanisms of metabolism in which hepatic 
activity is probably either directly or indirectly a part. 
It is impossible to say how liver function is affected 
by various hormones, although a few general state- 
ments can be made. Hepatic activity can be changed 
by hormones in the following respects: (1) by an 
effect on the rate of body metabolism, (2) by an effect 
on the intrinsic mechanism of the liver, either for 
storage or manufacture of food, and (3) by an effect 
on the amount of available food materials reaching the 
liver. At any rate it is evident that a great discovery 
in metabolism will have been made when the role of 
the liver in relation to the action of the various hor- 
mones on metabolic processes has been explained. 

MISCELLANEOUS ACTIVITIES OF THE LIVER 

There are many physiologic processes in the body 
which, mainly because of lack of definite information 
concerning them, are said to occur in the liver or said 
to be due to hepatic activity. While several of such 
processes might be discussed, only a few in which it 
appears highly probable that the liver is actually in- 
volved and which are pertinent to our subject will be 
presented : 

Cholesterol. One of the most outstanding of these 
enigmas is cholesterol. The liver is undoubtedly a 
factor in cholesterol metabolism because this substance 
is one of the important constituents of bile. But in 
spite of the large number of investigations and their 
resulting theories of cholesterol metabolism the role 
of the liver in this process is conjectural. 

Bile salts. Considerably more is known concerning 
hepatic activity in the metabolism of bile salts than in 
that of cholesterol. A resume of the literature on the 
metabolism of bile salts has been given by Sterner, 
Bartle and Lyon (61). Whipple and Smith (62) con- 
cluded from their studies on animals with complete 
biliary fistulas that bile salts are constant under con- 
stant dietary and physical conditions, that dietary 
factors may affect the amount of bile salts formed, 
that bile salts administered by vein or by mouth are 
rapidly and quantitatively excreted in the bile, that 
the liver is responsible for the elaboration of bile salts, 
and that slight injuries to the liver may greatly re- 
duce the amount of bile salts formed and excreted. 
Bollman and I (63) investigated the metabolism of 
bile salts under various experimental conditions and 
obtained the following results: The normal dog ex- 
cretes but traces of bile salts in the urine, and bile 
salts are not definitely detectable in normal blood. Fol- 
lowing intravenous injection of glycocholates or tauro- 
cholates orily a small portion appears in the urine and 
the injected material rapidly disappears from tire 
blood. After continuous administration of large 
amounts of bile salts the indication is that destruction 
of these substances takes place, since only traces are 
found in the urine in feces. After complete removal 
of the liver, bile salts are not found in the blood or 
urine even after periods of time in which they are 
readily detected following ligation of the common bile 
duct. * The liver appears to be the site of formation 0 f 
bile salts. After complete removal of the liver, in- 
iecled bile salts are rapidly excreted in the urine, so 


that quantitative recovery of the injected material is 
usually made within twelve hours. If similar injec- 
tions are made in animals with biliary obstruction, 
only part of the injected material can be recovered. 
The liver apparently plays a predominant part in the 
destruction of bile salts. The formation of bile salts 
is inhibited by administration of hepatotoxins such as 
chloroform, carbon tetrachloride, or tetrachlorethane, 
but is not affected by other toxins such as toluylendi- 
amine. Destruction of bile salts is little altered by 
hepatotoxins that markedly alter the formation of bile 
salts. 

Blood proteins. The relation of the liver to the for- 
mation of the blood proteins is another disputed ques- 
tion. A fine review of the investigations on this 
problem has recently been made by Reimann, Medes 
and Fisher (64). The conclusions made from the re- 
sults of the large number of researches on the ques- 
tion are remarkable mainly because of their contra- 
dictions. However, when nil the evidence is considered, 
it appears probable that the liver is in some manner 
involved in the formation or mechanism of regulation 
of the blood proteins, particularly fibrinogen (65). It 
is either not the sole site of their formation, or other 
tissues have the capacity of storing them in relatively 
large amounts. It is possible, as Reimann, Medes 
and Fisher suggest, that the liver is responsible for 
elaboration of protein precursors of the blood protein, 
which are incorporated in widely-distributed cells. It 
is evident that more research is required before the 
role of the liver in such processes as edema and coagu- 
lation of the blood can be enunciated. 

Ketone bodies. The liver is an important, and pos- 
sibly the only site of formation of the ketone bodies. 
It has been found that these substances rapidly disap- 
pear from the blood of diabetic animals after removal 
of the liver (66). They have also been noted to be 
formed from appropriate precursors when the latter 
were perfused through the liver (67). As previously 
noted, their production is decreased in the diabetic 
animal from which the pituitary or adrenals are re- 
moved. The mechanism and physiologic significance 
of their formation ax-e as yet debated. 

Heparin. Heparin, which was discovered by Howell 
and Holt (68), appeal’s to be a definite pi-oduct of 
hepatic activity. Whether its origin in the liver can 
be in any way related to the possible origin of fibri- 
nogen at the same source is open to speculation. 

Anti-anemic factor and hemoglobin. The presence 
of the anti-anemic factor in such large amounts and 
the potency of liver tissue in the restoration of hemo- 
globin, as the excellent investigations of Whipple and 
Robscheit-Robbins (69) and others have proved, indi- 
cates that the liver is of great impoi-tance in pigment 
metabolism. 

RELATION OF HEPATIC ACTIVITY TO 
DISEASE OF METABOLISM 

The liver has a necessary part in so many of the 
processes of normal metabolism that it would appear 
justifiable to conclude that the organ is involved in 
many of the diseases of metabolism. In all pi’obability 
it is rai-e that hepatic impairment is the primary 
cause of the disease, but rather that disturbances in 
the pi-ocesses of normal metabolism produce changes 
in hepatic activities in order to meet the altered meta- 
bolic requirements of the body. The subject of the 
l’elation of hepatic activity to the various diseases of 
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metabolism requires summarization of existing data 
and further research before accurate conclusions can 
be made. However, there are a few outstanding ex- 
amples of metabolic disease, of which diabetes is prob- 
ably the best, in which the liver is signally involved. 
As was previously stated, the hyperglycemia of the 
depancreatized animal depends upon activity of the 
liver and the hypoglycemia due to insulin will occur 
without the presence of the liver, although restoration 
of the blood sugar after the administration of insulin 
depends upon the liver. It is as yet questionable 
whether insulin has a direct action on the liver and 
whether hepatic activity in pancreatic diabetes is any- 
thing more than the response for an increased need of 
glucose to maintain a hyperglycemia in the presence 
of tremendous losses of sugar. In view of the proved 
necessity of the liver for maintaining the known 
hyperglycemias, it is reasonable to suppose that if 
forms of diabetes other than pancreatic diabetes do 
exist, as seems probable, the liver is also involved in 
those instances in which they occur. 

Other examples than diabetes could be given, but 
sufficient evidence has been presented to justify the 
statement that, in many of the alterations of the pro- 
cesses of normal metabolism, hepatic activity responds 
to meet the changing needs of the body for a constant 
supply of food. Investigation of liver function in the 
various diseases of metabolism oilers a fruitful field 
of research, hut it awaits the development of more 
accurate methods of quantitation. 

EFFECT OF DECREASED HEPATIC TISSUES 
ON LIVER FUNCTION 

There are several methods of decreasing the amount 
of hepatic tissue. The remaining hepatic substance 
may be normal, atrophic, or cirrhotic, depending upon 
the method used to decrease the size of the organ (71). 
Regardless of how the hepatic tissue has been de- 
creased, the functions of the organ, which have been 
previously given, persist in an apparently normal man- 
ner even with relatively small amounts of hepatic 
tissue. It requires less than 20 per cent of the normal 
amount of the organ to maintain its functions (72). 


CONCLUSIONS 

I have assumed that the purpose of the Mellon 
Lecture was not only to present the results of recent 
investigations on a specified subject, hut also to re- 
view, evaluate, and attempt to correlate the signifi- 
cant and applicable existing data in such a manner 
that the imagination would be stimulated, giving birth 
to renewed efforts of inquiry. With considerable mis- 
givings I have attempted to do this in regard to the 
role of the liver in the mechanism of maintaining a 
constant supply of utilizahle food materials for the 
body tissues. While only partial success has been at- 
tained, I believe that sufficient evidence has been pre- 
sented to indicate the importance of the liver in this 
mechanism, that hepatic activity must be considered 
as a possibility in every phase of metabolism, ami 
that existing knowledge of the subject is only a small 
percentage of what must be learned before all the in- 
tricate processes involved are fully understood. 

I should like to leave with you a picture of the liver 
as a large storage and manufacturing plant, constantly 
teeming with activity. Through its vast sinusoids, 
which are in intimate relationship with the multitude 
of hepatic cellular units, are transported the various 
materials upon which the tissues of the body must rely 
for their source of energy, growth, and repair and for 
the necessities for maintaining the processes of life. 
Some of these substances are capable of being used 
directly by the tissue cells and the liver only stores 
them during periods of plethora. Other substances 
are more crude and the liver transforms them into a 
utilizahle form. One must imagine that within the 
hepatic cell are tools, probably enzymes, for making 
possible the storage and manufacture of these essen- 
tial substances. Coming to the hepatic cells must be 
numerous chemical messengers to correlate hepatic 
activity to the varying needs of the body. Finally it 
should be noted that this vital stream to and from the 
liver must persist, even during dearth of material, 
bodily disease, and hepatic impairment, as long as life 
exists. Surely the liver can rightfully be called the 
provider of the body. 
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Phenolphthalein as a Dilution Indicator in Gastric Analysis" 

By 
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NEW YORK, NEW YORK 


I T is generally recognized that the acidity of a speci- 
men of stomach contents, obtained in the course of 
a gastric analysis, is not a true measure of the gastric 
response under the conditions indicated. This is so 
because each such sample contains a variable and in- 
determinate proportion of the original test meal as 
well as of saliva and regurgitated duodenal contents. 
For example, in the course of a Rehfuss series the pro- 
portion of test meal present in any one gastric sample 
may vary from zero to 80 per cent or more of the 
total volume, according to Bloomfield and Keefer (1), 
whereas in the one hour specimen obtained by the 
single aspiration method, Gorham (2) has reported 
the presence of as much as 60 per cent of the original 
test meal. As yet we possess no satisfactory technique 
for evaluating the second and third of these contami- 
nants, but dilution by the test meal can be estimated 
very simply. For this purpose, it is necessary only 
that the test meal contain some non-toxic substance, 
the concentration of which can be measured easily 
and reliably, and which is know not to be lost in the 
stomach either by absorption or by chemical combina- 
tion. A variety of such substances, designated as 
dilution indicators, have been proposed from time to 

*From the Laboratories of The Mount Sinn! Hospital, New York City. 
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time and in some cases used quite extensively. One of 
these is phenolphthalein (Lanz (3), Bloomfield and 
Keefer (4)), the concentration of which can be esti- 
mated with a precision of 1 per cent by adding a uni- 
form amount of alkali (e.g., 1 ml, of 0.1 N NaOH to 
10 ml. of solution) to convert it to the red alkali salt, 
and then comparing the color intensity with that of a 
solution of known concentration in a colorimeter. Be- 
cause of its obvious advantages over other dilution 
indicators, especially the fact that it is colorless at pH 
values less than 8 and therefore will not interfere with 
the use of other titration indicators for the determi- 
nation of free and total acidities, we decided to employ 
it in a series of investigations which were being plan- 
ned. 

It is generally known that the solubility of phenol- 
phthalein in neutral and acid aqueous solutions is 
rather low. For distilled water, Fantus and Dyniewicz 
(5) give values of 0.3 mgm. per 100 ml. at 25° C. and 
0.6 mgm. per 100 ml. at 38° C. ; in 7 per cent alcohol, 
the solubility at 25° is about 0.8 mgm. per 100 ml. (by 
interpolation) . On the other hand Utz (6) is quoted 
as having reported a value of 2 mgm. per 100 ml. in 
neutral water at ordinary temperatures and about 20 
mgm. per 100 ml. "when warmed.” We were unable 
to verify these latter values because the original refer- 
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once was not available to us,f but since phenolphtha- 
Icin had been reported by others as being satisfactory 
we assumed that no difficulty need be anticipated in 
respect to its low solubility in non-alkaline solutions. 


Concerning the standai’d of reference employed in 
these experiments: In general, nlkalinized phenolph- 
thalein is known to lose color on standing (Lund (9), 
Thiel (10)), due probably to the conversion of the red 


Table I 

Illustrative experiment in show the loss of indicator from an alcohol-pheiwlphthalcin test vical on standing 


Time interval (hours) 

0 

ts 

X 

i-x 

2% 

Concentration of phcnulphthnlein 
per 1 00 ml.) 

10.0 

s.o 

7.S 

7 A 

C.7 

Lom of phenolphthalein (per cent of 
the initial value) 

0 

20 

22 

20 

33 


Accordingly, we prepared a test meal of 7 per cent 
alcohol which contained 0.01 per cent (10 mgm. per 
100 ml.) of phenolphthalein, by diluting a 1 per cent 
solution in 95 per cent alcohol with the requisite 
amount and concentration of dilute alcohol, following 
the procedure employed by previous workers. The 
immediate result was a clear solution without any evi- 
dence of precipitation, but at the end of one hour a 
portion of the test meal which had been retained as a 
standai’d of reference for colorimetry showed a dis- 
tinct settling out of a white solid. By the end of a 
second hour, this precipitation had become consider- 
able and contact of some of the solid with alkali left 
no doubt of its being phenolphthalein. Such a precipi- 
tation of the indicator, if it occurs directly from the 
alcohol test meal, is certain to occur also on dilution 
of the latter with water and particularly with acid 
stomach contents — thus completely invalidating the 
use of this substance as a dilution indicator. 

In order to confirm the above observation, therefore, 
the following experiment was performed. A stock solu- 
tion of the alcohol-phenolphthalein test meal was pre- 
pared in tiie usual way. From time to time a sample 
of this stock solution was drawn ofT, filtex-ed rapidly, 
nlkalinized, and compared in the colorimeter with "a 
standard solution of the initial concentration which 
had been similarly nlkalinized. To insure the develop- 
ment of maximum color on alkalinizing, enough NaOH 
was added to bring its .final concentration up to 0.01 
N, corresponding to a pH of circa 12 (Michaelis and 
Gyemant (8)). Since the temperature and the con- 
ditions of movement of the reaction llask were not 
controlled, an experiment such as this one is not quan- 
titatively reliable in respect to the kinetics of precipi- 
tation, but it is none-the-Iess adequate for our present 
purpose. The results of a typical experiment of this 
kind, summai-ized in Table I, leave no doubt of the 
validity of our initial observation l-egarding the pro- 
gressive precipitation of the indicator; in the first 
half hour the loss of solute was 20 per cent of the 
initial concentration, and it increased progi’ossivelv 
thereafter. There is no apparent reason for expecting 
that this precipitation will not occur in the stomach as 
well as in vitro. Part of the solid will remain behind 
in the gastric cavity; but even that disproportionate 
amount of solid phenolphthalein which may be with- 
drawn with each specimen nail be filtered or centri- 
fuged off with the mucin and other solids and thus lost 
in the determination. In view of this irregular and 
unavoidable loss, it must be concluded that phenolph- 
thalein cannot be employed as a dilution indicator. 


have since discovered that Seidell (7) 
vnlUQ of 2 mfrm. pet 100 irm. in neutral 


Quotes Viz as rvcortinc 
water. 
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di-sodium salt in the quinoid form to the colorless tri- 
sodium salt. That the rate of loss of color is relatively 
great even when the concentration of alkali is as low 
as at pH 12, iuay be seen from the experiment illus- 
trated in Table II, In the first half hour of standing 

Table II 

Experiment to illustrate the loss of color of nlkalinized 
phenolphthalein (10 mgm. per 100 ml.) on standing 
t'n 0.01 N NaOH*, as determined by comparison with 
freshly prepared standards of reference 


Time interval (hours) 

0 

In 

1 

3% 

Colorimeter rending 

zo.o 

22.0 

2° *5 

24.G 

Ixr«s of color (per cent 

0 

10 

n 

23 

of the initial value) 






-'This ij estimated to be the lowest concentration »r alkali which will 
elTect complete conversion of the phenolphthalein to its red eait 
form, and corresponds to pH 12. 


at room temperature, one such solution lost as much 
as 10 per cent of its initial intensity of color; after the 
second half hour, this loss had increased to 14 per cent. 
Consequently, in the experiments similar to that of 
Table I it was not possible to employ the same portion 
of solution as colorimetric standard throughout the 
entire series of observations. Instead, a fresh color 
standard was prepared simultaneously with each of 
the unknown solutions, and readings were made with 
sufficient rapidity to eliminate any significant amount 
of this decolorization in either the standard or the un- 
known. This spontaneous decolorization of the alkali- 
nized phenolphthalein acquires further significance by- 
reason of the fact that, unless the unknown solutions 
as well as the standards of reference are nlkalinized 
only a shoi-t time before being read, the phenomenon 
may constitute another source of error of considerable 
magnitude. 

CONCLUSION 

We have demonstrated the existence of two possible 
sources of error in the use of phenolphthalein as a 
dilution indicator in gastric analyses. (J) The solu- 
bility of phenolphthalein in the acid form, both in 
water and in dilute alcohol, is considerably lower than 
the concentration which it is necessary to employ in a 
test meal. Even if the latter be prepared immediatelv 
before it is administered to the subject, in the course 
of a two hour Rchfuss series determination a consider- 
able amount will be lost by- precipitation in the 
stomach and by filtration of the specimens to remove 
mucin and other solids preparatory to colorimetry. 
(2) Phenolphthalein, at a concentration of 10 mgm. 
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cnee was not available to us.f but since phenolphtha- 
lein had been reported by others as being satisfactory 
we assumed that no difficulty need be anticipated in 
respect to its low solubility in lum-alkaline solutions. 


Concerning the standard of reference employed in 
these experiments: In general, alkalinized phenolph- 
thalein is known to lose color on standing (Lund (9), 
Thiel (10)), due probably to the conversion of the reel 


Ulustixitive experimi nr tn sh-nr in. 


Table I 

loss of indicator from an alcohol-phenolphthalein test meal on standing 


: 

Time interval (hour*) * 

o’"! 

i 

*2 

1 


211 

Concent rat km o f yhtmjlphihaVm 
per 1 00 njL) 

10 0 

l 

$.0 

T.S 

7.1 

6.7 

Lccv* of pht.noIpbtk.ih in uur vu't <*: 
the initial wine) 

O 

i 

20 

22 

26 

23 


Accordingly, we prepared * e>t meal of 7 per cent 
alcohol which contained 0.0 1 per cent (10 mgm. per 
100 ml.) of piienolphthalein, b\ diluting a 1 per cent 
solution in 95 per cent alcohol with the requisite 
amount and concentration of dilute alcohol, following 
the procedure employed by pievious workers. The 
immediate result was a clear solution without any evi- 
dence of precipitation, but at the end of one hour a 
portion of the test meat winch had been retained as a 
standard of reference for color ir.u'trv showed a dis- 
tinct settling out of a white solid. P>v the end of a 
second hour, this precipitation had become consider- 
able and contact of some of the -.olid with alkali left 
no doubt of its being phenolphthalem Suih a precipi- 
tation of the indicator, if it mour- dimtlv iron) the 
alcohol test meal, is certain to o«tur al-<> on dilution 
of the hitter with water and particulails with acid 
stomach contents — thus eompUtelj invalidating the 
use of this substance as a dilution mdiiator. 

In order to confirm the al>ov>* i bscrv.it ion. t ho re tore, 
the following experiment was t < i *»>: na d A "toik solu- 
tion of the alcohol-phenolph’h.du’i te.-t meai was pre- 
pared in the usual way. Ftom time to tune a sample 
of this stuck solution was dtawn oti. tilt • red rapidly, 
alkalinized, and compared in the oh e , meter with a 
standard solution of the initi.d vuici r.t'Mtnni winch 
had been similarly alkuhnir< u l i .i.-uio the develop- 
ment of maximum color on alk.-bniring, enough XaOIl 
was added to bring its final ^om or.tra", n up to 0.01 
X. corresponding to a pH ei <• 1- M ichaelis and 

Gyemant <8>). Since the t* mpv i.itun. ana the con- 
ditions of movement of the nun t ion lla-A v.eie not 
controlled, an experiment stub thU on, 1 " not quan- 
titatively reliable in respect to the luretn- ot precipi- 
tation, but it is none-the-less adequate lor <>ur present 
purpose. The results of a tjpnal experiment ot this 
kind, summarized in Table I. leave no doubt of the 
validity of our initial observation regarding the Pro- 
gressive precipitation of the indicator: in x\e l* 
half hour the loss of solute was 20 per cent ot the 
initial concentration, and it increased pi ogi essive > 
thereafter. There is no apparent reason tor expecting 
that this precipitation will not occur in the a omac . . 
well as in vitro. Part of the solid will remain behind 
in the gastric cavity: but even that dmpiopoi tona e 
amount of solid piienolphthalein which nuxy e wi 
drawn with each specimen will be filteiei oi cen n 
fuged off with the mucin and other solids and thus tost 
in the determination. In view of this iriegu al *' I1C _ 
unavoidable loss, it must be concluded that p ten p 
thalein cannot be employed as a dilution m ica oi. 

tWe have since discovered that Seidell (< ) ’ 

value of 2 mem. per 100 irm. in nuitral vv. «• • 


di-sodium salt in the quinoid form to the colorless tri- 
sodium salt. That the rate of loss of color is relatively 
great even when the concentration of alkali is as low 
as at pH 12, may be seen from the experiment illus- 
trated in Table II. In the first half hour of standing 

Table II , 

Experiment to illustrate the loss of color of alkalinized 
piienolphthalein (10 mgm. per 100 ml.) on standing 
in 0.01 N NaOH *, as determined bg comparison with 
freshly prepared standards of reference 


, Time interval (houn>) 

o J U 

1 

3V-. 

j Colorimeter reading 

20 0 

22.0 

22.S 

24.6 

! Lo&n of color (per cent 

J of the initial value) 

0 

10 

11 

23 


• Thu ii» estimated to be the lowest concentration of alkali which will 
effect complete conversion of the phenolphthalem to its. red bait 
form, and corresponds to pH 12. 


at room temperature, one such solution lost as much 
as 10 per cent of its initial intensity of color; after the 
second half hour, this loss had increased to 14 per cent. 
Consequently, in the experiments similar to that of 
Table I it was not possible to employ the same portion 
of solution as colorimetric standard throughout the 
entire series of observations. Instead, a fresh color 
standard was prepared simultaneously with each of 
the unknown solutions, and readings were made with 
sufficient rapidity to eliminate any significant amount 
of this decolonization in either the standard or the un- 
known. This spontaneous decolonization of the alkali- 
nized piienolphthalein acquires further significance by 
reason of the fact that, unless the unknown solutions 
as well as the standards of reference are alkalinized 
only a short time before being read, the phenomenon 
may constitute another source of error of considerable 
magnitude. 

CONCLUSION 

We have demonstrated the existence of two possible 
sources of error in the use of phenolplithalein as a 
dilution indicator in gastric analyses. (1) The solu- 
bility of piienolphthalein in the acid form, both in 
water and in dilute alcohol, is considerably lower than 
the concentration which it is necessary to employ in a 
test meal. Even if the latter be prepared immediately 
before it is administered to the subject, in the course . 
of a two hour Rehfuss series determination a consider- 
able amount will be lost by precipitation in the 
stomach and by filtration of the specimens to remove 
mucin and other solids preparatory to colorimetry. 
(2) Phenolphthalein, at a concentration of 10 mgm. 



American Journal op Digestive Diseases and Nutrition 


per 100 ml. and a pH of about 12, the lowest pH 
value compatible with maximum conversion of the 
indicator to its red salt form, loses color at a signifi- 
cant rate. The second of these errors can be obviated 
by not alkalinizing the phenolphthalein solutions until 
just before they are introduced into the colorimeter 
cups for reading, but the first error constitutes an 
insurmountable barrier to the use of the substance as 
a dilution indicator. It follows, therefore, that all 
previous work based on the use of phenolphthalein in 
this way involves one or both of these errors unless 
otherwise demonstrated and should be repeated with 
the aid of a more reliable substance. To this end we 
have investigated phenol red. Our results indicate 
that this indicator possesses neither of the disadvant- 
ages of phenolphthalein, since it is soluble in the acid 
form and the rate of decolorization of the red alkali 


salt at pH 11-12 is so slow as to be insignificant. A 
preliminary report of this work has already been 
published (Hollander, Penner and Saltzman (11)). 
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C HEN (1) in 1926 reported that in two dogs with 
Heidenhain pouches and three with Pavlov fundus 
pouches, ephedrine given subcutaneously or intraven- 
ously increased the gastric secretions both in volume 
and acidity. This increase was very slight, less in 
fact, than that after a meal. There was no difference 
in the two types of pouches. Results of a number of 
experiments have been reported on the effect of ephe- 
drine on the movements of the stomach in situ in 
animals. These, in general, suggest a relaxation with 
inhibition of peristalsis (2, 3, 4). Fray (5) made a 
roentgenological study of the effect of ephedrine upon 
the human stomach. He observed that ephedrine, in 
the vast majority of cases, produces a diminution in 
peristalsis and tone of the stomach free of local dis- 
ease. Van Liere, Lough and Sleeth (6), in 1936, de- 
termined fluoroscopically that ephedrine in therapeutic 
doses produces a marked prolongation in the emptying 
time of the healthy human stomach. Hellebrandt (7) 
reported that a definite relation may be demonstrated 
between the motor and secretory function of the 
human stomach. The acidity of the gastric contents 
increases as the motility augments and subsides with 
the onset of quiescence. This parallelism persists 
whether the stomach is in the fasting condition, or 
under the functionally stimulating influence of food. 

In view of these findings and since ephedrine enjoys 
such a wide usage in medicine it was thought worth 
while to study its effects on the secretion of acid by 
the normal human stomach after an Ewald meal. 

METHOD 

Three healthy young male subjects were used in this 

*From the Departments of Biochemistry and Physurtoey, West Vireinin 
University, Morgantmvn. TV. Va. 
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work. The normal gastric acidity curves in response 
to an Ewald meal were determined according to the 
fractional method. 

No food had been taken sinee^the evening before. 
At 8:00 a. m. the residuum was removed from the 
stomach by a Rehfuss tube and examined for pus. 


Table I 

The effect of ephedrine on the secretion of acid by the 
human stomach 



Gastric Acidity in c.c. of 

0.1 N NaOH 

per 100 c.c. 

Time in 





Minutes 

Normal 

Ephedrine 


Free 

Total 

Free 

Total 

0 

0.0 

0.0 

0.0 

0,0 

15 

12.7 

34 4 

10.9 

32.8 

SO 

26.1 

Ob S 

1-1 o 

54.2 

45 

33.2 

72.0 

26.4 

61.9 

60 

49.7 

82. 6 

30.8 

70.0 

75 

56.1 

S7.6 

34.7 

74.1 

90 

37.3 

S3.8 

38.7 

76.2 

105 

53.0 

82.6 

42.S 

76 9 

120 

46.2 

71.7 

4 1.0 

72.5 

133 

37.1 ! 

39.1 

41.4 

6S.2 

130 

| 


42.5 

70.3 

165 



37 I 

64.3 

ISO 

■■ 


30.G 

03.9 J 
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distinctly decreased both the total acidity and the free 
hydrochloric acid of the gastric juice. 

In view of these findings, combined with the well 
established fact that ephedrine in therapeutic doses 
depresses gastric motility, it is suggested that this 
drug might find therapeutic application in the treat- 
ment of certain selected cases of uncomplicated gastric 
ulcer. 
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I 1 IiE literature relating to experimental animals 
■ indicates a decreased resistance to tuberculous in- 
fection in animals on a vitamin C deficient diet (1-8). 
Mouriquand and co-workers (.5), Bieling t.G), Fey- 
munn (3) and Basu (7) showed that the combination 
of a partial depletion of vitamin C and progressive 
tuberculous infection shortened the life of guinea pigs. 
Greene and co-workers (S) demonstrated clearly the. 
effect of vitamin C deficiency on tuberculosis in guinea 
pigs. They conclude: "Chronic vitamin C deficiency 
combined with a progressive tuberculous infection 
causes n significant shortening of the survival period 
and a significant decrease in the body weight of guinea 
pigs." Beiling (-1) found that animals with chronic 
tuberculosis were more easily precipitated into acute 
scurvy. 

The literature dealing with hyporvitaminosis C in 
animal tuberculosis is Inconclusive. Leiclitentritt 19) 
gave large amounts of orange juice to tuberculous 
guinea pigs on normal diets and found the survival 
period to be twice as long as that of tuberculous 
animuK on the normal diet. Grant (10) reported that 
increasing the amount of vitamin C seemed to de- 
crease the severity and extent of the tuberculous 
bsions in the lungs of guinea pigs. Bella (11) noted 
no increased resistance in tuberculous animals whose 
diet v. *. supplemented by orange juice and cevitamic 
acid. Heist.- and Martin (12) found no protection 
from the- u.e of cevitamic acid given intravenously 
over a period of five months. The question of hyper- 
vitumino-is C in tubereHR-.jp of experimental animal* 
i« by no mean-, settled. 

Remit* obtained from experiments on animals ran- 
ged be expected t«* apply a ho to human tuberculosis ;.s 
j; rs well known fart that f. disease analogous to 
human tuberculeT* ha* never been produced in experi- 
mental animal*. Clinical report® >T, JR, 1*1. lot have 
a VP- -..red t« the els Vet (bat m urvy render.- a pattern in- 
creasingly su-reptibb* to tuberculosis, while the addi- 
tion o( vitamin C to the diet improve* the prngnn-d- in 

d YuZ T tv 4 *** S^.Ra-W**! 

X?. J *! 

S, \ 

$ P -V A f 11, 


those cases. Schroeder (1G) has reported increased 
requirement of vitamin C in all diseases accompanied 
by fever. Three cases of tuberculosis were studied: two 
for a period of five days during which they wore fed 
300 mg. of ascorbic acid daily. The report of Bullowa 
et al (17) shows in one tuberculous patient a reduced 
excretion of vitamin C but with prolonged dosage of 
ascorbic acid a high peak was reached which fell 
rapidly on discontinuing the treatment. 

PROCEDURE 

One hundred fifty tuberculous patient* and fifteen 
normal non-tuberculous individuals were studied. The 
state of vitamin C nutrition was determined bv collec- 
ting 24-hour urine samples, using glacial acetic acid as 
a preservative, and titrating with 2-6 dichloropheno!- 
indophenol. Tillmanns and associates (18, 19, 20). 
Harris and associates (21), and Bessey and King 
(22i have demonstrated the close correlation between 
vitamin C biological assays and the titration values, 
using this indicator. All patients and controls wore 
on the regular sanatorium diet. This permits of com- 
parison of individual cases, but the results cannot be 
compared with those of other workers dealing with 
uncontrolled basic diet. The test do'-c method of de- 
termining the state of submit rit ion as described by 
Abbasy et al (23) was used in many cases. The test 
<lo*e of ascorbic acid* was given intravenously in seme 
instances, and orally in others, both normal and tuber- 
culous individuals being tested. The extent and 
activity of the tuberculous process was simultaneously 
determined by X-ray, sputum examination, sedimenta- 
tion rates and in some Instances by tuberculin skin 
tests. It is to be emphasized that this study deal* with 
uncomplicated tuberculosis. Exception* to this will 1“' 
designated. Any attempt to correlate extent and 
activity of tuberculous involvement with vitamin C 
nutrition would be futile in the presence of any runs- 
phrasing disease.-. This factor was eliminated in this 
study by constant ob-ervation and routine physical 
examination*. Evidence of the effect of other dire'e*'- 
on the state of ascorbic acid metabolism is db’cu*‘>'"d 
■An t-TMiO-i » - Mrr-v A C. . ;.V*» Jt+trt. 
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Graph 1. 24 hour ascorbic acid excretion in pulmonary tuberculosis, 
subdivided into four excretion levels. 
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in reviews (23, 24, 25) and is too extensive for discus- 
sion here. Urinary pH was checked in ail cases, as 
Hawley et al (26) have shown that alterations in 
urinary pH have a definite effect on the vitamin C con- 
tent of the urine. The amount found was less when 
the reaction was alkaline. Variations in pH were 
within 1, which eliminates pH as a complicating factor 
in this work. Selection of cases was made to include 
inactive and active cases classified as minimal, moder- 
ately advanced and far advanced. 

The 2-G dichlorophenol indophenol was standardized 
every third day against pure crystalline ascorbic acid. 
Microburettes were used in the titrations. All ascorbic 
acid given intravenously was the neutralized product. 

RESULTS 

Excretion of Ascorbic Acid on the Sanatorium Diet; 
no supplements. 

In a study of 116 cases, Table I, 10 normal (non- 
tuberculous) cases were found to be excreting 14 mg. 
of ascorbic acid or more daily. Those with tuberculosis 
fell into four principal groups; (1) in which the daily 
excretion ranged from 0 to 5 mg.; (2) in which the 
daily excretion ranged from 5 to 8 mg. ; (3) in which 
the daily excretion ranged from 8 to 14 mg.; (4) and 
the group in which the daily excretion was 14 mg. or 
more. Sixteen out of 106 tuberculous cases showed 


an excretion of over 14 mg. of ascorbic acid in 24 
hours. The range here was from 14 to 18 mg., whereas 
the non-tubcrculous control group showed a range 
from 17 to 44 mg. daily on the same diet. A series of 
twenty cases was studied to determine the general 
efTcct of the sanatorium diet on vitamin C excretion. 
A determination of ascorbic acid was made when the 
patient was admitted and again two weeks later. As 
all twenty of these cases showed, on the second determ- 
ination, slight increases of from 1 to 3 mg. daily in 
their vitamin excretion, values for comparison re- 
corded in this paper are exclusively values determined 
after the patients had been on the sanatorium diet 
over two weeks. Fifty-four cases judged active by 
clinical and laboratory findings were studied: 22 of 
these excreted above 8 mg. of ascorbic acid daily; 1 
case excreted above 14 mg. daily. Fifty-two cases 
judged inactive by the same criteria were studied: 13 
of these excreted less than 8 mg. of ascorbic acid daily, 
and 2 excreted below 5 mg. of ascorbic acid daily. 
Generally, all cases of pulmonary tuberculosis have a 
hypovitaminosis C as a complicating factor, and the 
degree of this hypovitaminosis seems to parallel 
roughly the extent and activity of tuberculous involve- 
ment. 

Ten eases of pulmonary tuberculosis with intestinal 
involvement were studied but failed to show any 


Table I 

Acorbic nc id excretion and extent ami activity of tuberculous Involvement. Number of cases in each group 


Daily Excretion 

Non- 

Tubcrculous 

Minimal 

M(xiorntel> 

Advanced 

Far Advanced 

Total 



Inactive 

Active 

Inactive 

Active 

Inactive 

Active 


0*8 mt?. 

0 

0 

0 

2 

7 

0 

7 

10 

8-8 ms* 

0 

0 

1 

10 

12 

1 

5 

20 

8-14 mir. 

0 

7 

l 

17 

17 

0 

2 

45 

14 or more ms. 

10 

3 

0 

10 

1 

2 

« 

2« 

Total 

10 

10 

2 

39 

37 

3 

15 

Total 

Cases 

11G 
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Graph 2. The daily ascorbic acid excretion of tuber- 
culous patients on varying levels of orange juice. Curves 
represent average values for five tuberculous patients and 
two non-tubeiculous cases. 

feature of ascorbic acid nutrition distinguishing them 
from patients with no intestinal tuberculosis. 

The ascorbic acid excretion of the entire group, 11(5 
cases, was determined on at least two occasions and in 
some instances followed for five months, determina- 
tions being made at biweekly intervals. Determina- 
tions made at biweekly intervals on the same patients 
were found to check within l or 2 mg. in 9ofc of cases, 
in the ten patients studied over a period of five 
months, improvement was accompanied by an in- 
creased excretion of ascorbic acid. In two of the.-e 
cases, a sudden deeiea.se in ascorbic acid excretion was 
noted and when checked by a roentgenological exami- 
nation both cases were found to have su/l'ered an ex- 
tention of pulmonary disease and a ilare-up in activity. 

One hundred thirteen patients were classified in 
three groups according to the roentgenological findings 
immediately alter determination of the ascorbic acid 
excretion. First, tho-o whose lesions appeared station- 


ary, of whom there were -16; second, those wlnve 
lesions progressed, of whom there were 10; and third, 
those whose lesions improved, of whom there were Til. 
In the stationary and improved groups, the majority 
fell in the groups excreting S mg, or more daily, 

Table II 

Classification of cases as stationary, improved or re- 
trogressive; subdivided according to ascorbic acid 
excretion 


• Ascrobic Acul 
Kxcrvtlon, 24 hr. 
Period 

Improved 

Stationary 

ICctrinfrc ai\e 

0-5 me. 

3 

5 

5 

o-b me. 

15 

15 

3 

5-14 xnif. 

16 

It* 

2 

14 me* or xnoro 

13 

10 

0 

Tital Number 

57 

10 

10 

of 



whereas SO Co of those whose lesions progressed fell 
into the groups excreting less than 8 mg. daily. None 
of those whose lesions progressed fell in the normal 
group for excretion, whereas 22^ of those whose 
lesions remained stationary were in the group where 
excretion was 14 mg. or more, and 22 of the im- 
proved group had an excretion of 14 mg. or more. 
Table II clearly shows the parallelism of condition of 
patients as determined by roentgenological findings 
and results of ascorbic acid excretion tests. 

One hundred patients were classified according to 
the occurrence of positive or negative sputum at the 
time of determination of the excretion, and there ap- 
peared to be no relation between the quantitative ex- 
cretion of ascorbic acid and the occurrence of tubercle 
bacilli in the sputum. 

Using the Cutler method, the blood sedimentation 
rate was determined in 74 patients of whom 51 were 
males and 23 females. Twenty-seven of the males had 
a normal sedimentation and 24 an increased sedimen- 
tation r-ate. 37'o of those with a normal sedimentation 
rate likewise had an excretion of 14 mg. or more per 
day, whereas only 12 r /c of those with high sedimenta- 
tion rate fell into this group. On the other hand, ot 
those with high sedimentation rate, almost 30 n tell in 
the low excretion group of 0-5 mg., whereas only 4;i 
of those with normal sedimentation rates fell in this 
group. Of the 23 females, 6 had normal and 17 high 


Table III 

ft, ponse of htlnfculout patients to « oiinc, supple meat of mange juke mg. ascorbic acid ) given daily 

our a pi nod of J week?. .1 positive <-<*/«*</.<, indicate.-, satin at trot icith vitamin C with iucrttuid urinary 
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sedimentation rates. Of those with normal sedimenta- 
tion rates, 17% had a normal excretion of 14 mg. or 
more daily, and 50% fell in the groups 0-8 mg. daily. 
Of those with a high sedimentation rate, none fell in 
the extremely low (0-5 mg.) excretion group; 29% 


9208, with far advanced active pulmonary tuberculosis, 
gave no positive response even when given 220 mg. of 
ascorbic acid daily in the form of orange juice. The 
other patients gave positive responses eventually but 
only after huge dosages. Each dosage level was con- 
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Graph 3. Ascorbic acid oxcertion in a patient with tuberculosis and myeloid leukemia 
following intravenous ascorbic acid. 


were in groups of 8 mg. or less of daily excretion, and 
12% had a normal excretion of 14 mg. or more daily. 

Responses to Supplements of Vitamin C in Patients 
with Pulmonary Tuberculosis. 

Forty-one patients and eight non-tuberculous indi- 
viduals were given four ounces of orange juice (55.2 
mg. of ascorbic acid by titration) daily for two weeks 
to determine if possible the saturation point. Twenty- 
one became saturated and 20 remained unsaturated. 
The eight non-tuberculous persons originally in the 14 
mg. or higher group all gave a positive response. 
Eight patients were originally in the low group of 0-5 
mg. excretion daily. Of these, one became saturated 
and seven did not become saturated. Fifteen were 
originally in the 5-8 mg. group. Of these, 40% be- 
came saturated and 54% did not. Seventeen were in 
the group of 8-14 mg. excretion daily. Of these, 
twelve became saturated and five did not. One was 
originally in the 14 mg. or more group and became 
saturated. Approximately 50% of patients became 
saturated after the use of supplements of 4 ounces of 
orange juice. Of fifteen active eases, only one became 
saturated, whereas of 2G inactive cases, 20 became 
saturated. This checks closely with roentgenological 
findings. The patients who gave no response to a four- 
ounce supplement of orange juice daily were continued 
on varying levels of orange juice to determine the 
daily intake of ascorbic acid necessary to cause it to 
saturate the body and spill over into the urine. Two 
non-tuberculous cases were given Comparable doses as 
controls, although they responded to a 2 oz. supple- 
ment of orange juice. Table IV and Graph 1 show the 
required dosage for positive reaction. Patient No. 


tinued with each patient until no increase in urinary 
excretion was observed. In two cases a four ounce 
level of orange juice (55 mg. of ascorbic acid) was 
continued for four months with no response. This 
indicates definitely that it is not a matter of unsatura- 
tion solely but also of a marked increase in the daily 
destruction or utilization of ascorbic acid. The daily 
requirement of vitamin C for a tuberculous patient 
may safely be put at 110 mg. (about 8 ounces of 
orange juice). This provides a factor for safety. 
Negative results in attempts to saturate these patients 
might be attributed to one of two factors : alterations 
in intestinal chemistry (absorption mechanisms from 
the intestinal tract or destruction by bacteria in the 
intestinal tract) or increased demands for ascorbic 
acid by the tissues. Intravenous administration of 
ascorbic acid was next tried. This eliminates any 
factors of abnormality in the intestinal tract of the 
patient in pulmonary tuberculosis. Ten patients were 
given 200 mg. of cebione intravenously daily ; seven of 
these responded positively, and three did not. All were 
roentgenologically classified as moderately advanced 
active cases of pulmonary tuberculosis. Comparison of 
response to a 200 mg. intravenous dosage and a 220 
mg. oral dosage of ascorbic acid would indicate an 
abnormality in the intestinal tract causing destruction 
of or deficient absorption of ascorbic acid. Patient 
No. 9379 and Patient No. 9268 both showed a negative 
reaction to 220 mg. oral dosage of cevitamic acid given 
over a period of 6 days and 14 days respectively. The 
presence of patients showing a negative response to 
intravenous therapy made it imperative to select a 
level for intravenous dosages which gave ho positive 
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responses when taken orally. As shown in Table IV 
no positive reaction was noted to the oral administra- 
tion of 55 mg. of ascorbic acid and therefore 50 mg. 
was selected as the intravenous dosage. Four patients 
were tested ; each being given 50 mg. of ascorbic acid 


culosis of vitamin C have been entirely inadequate to 
prove the contention. A statistical analysis of these 
papers would clearly demonstrate their inadequacy. 

The present study demonstrates the existence of a 
hypovitaminosis C in a large majority of tuberculous 


Table IV 

Ascorbic acid excretion of patients on varying levels of orange juice. ( Moderately or far advanced cases) 
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Patients maintained on each le\el until mo further increase in dru.lv ascorbic acid excretion. 


daily by the intravenous route. Three of these gave a 
positive reaction excreting on the fifth day over 35 
mg. of ascorbic acid ; the fourth patient failing to re- 
spond. This evidence leads us to believe that two 
factors are i-esponsible for the subnutrition observed 
in- tuberculars ; an increased demand by the tissues 
and a deficient absorption. 

One patient under observation with a minimal case 
of tuberculosis was found to be suffering from myeloid 
luekemia. To study both the effect on his tuberculosis 
and on the leukemia, intravenous ascorbic acid therapy 
was begun A weak positive response was elicited; 
30 mg. of ascorbic acid being excreted on 4 days fol- 
lowing a 200 mg. intravenous dose. When the dose 
was raised to 400 mg. daily, the excretion lose to 
around 80 or 90 mg. daily. The ascorbic acid had no 
effect on the white count: the original value before 
treatment was 72,000 and the final value after the in- 
jection of 4200 mg. of ascorbic acid was 85,000. as 
shown in Graph 2. Eufmger and Gaehtgens (271 have 
reported the treatment of a case of myeloid leukemia 
in which the white count was brought back to normal 
and the clinical picture improved by the injection of 
2000 mg. of ascorbic acid. It is difficult to explain the 
discrepancy. 

DISCUSSION 

No adequately controlled evidence on the effect of 
ascorbic acid therapy on the course of pulmonary 
tuberculosis was obtained in this study. The impres- 
sion gained from the study is that it does improve the 
prognosis, but no definite evidence for this impression 
was obtained. Bachstrom in 1734 (Observationes circa 
scorhutum! noted a relationship of tuberculosis and 
vitamin C nutrition. He stated that scurvy could be 
cured by fresh vegetables provided tuberculosis was 
not a complicating factor. The relationship has been 
assumed but not definitely established. All reports to 
date shoeing favorable effects on prognosis in tuber- 


patients; the degiee of hypovitaminosis is shown to 
parallel the extent and activity' of the tuberculous 
process. 

The demonstration of the intestinal tract of the 
tuberculous patient as a factor in this subnutrition 
would indicate a loss in the specific absorptive powers 
of the normal gut for ascorbic acid. The intestinal 
flora might play a part Stepp and Sehroeder (23) 
have demonstrated a relation of C hypovitaminosis to 
the bacterial flora of the gut. Strains of bacillus coli 
and paratyphus B cause almost total destruction of 
vitamin C in the intestinal tract The tubercle bacillus 
might act in a similar manner and its presence in 
varying numbers in the intestinal tract of the tuber- 
culous patient is certain. The extent of swallowing 
of bacilli laden sputum would be proportional to ex- 
tent and activity of the disease; a fact in harmony 
with the parallelism shown in the degree of C hypo- 
vitaminosis and in the extent and activity of the dis- 
ease. Sehroeder and Einhauser (29) have suggested 
three types of hypovitaminosis C: first, due to a lack 
of vitamin C in the diet; second, due to deficient ab- 
sorption caused by altered chemistry of the intestinal 
tract or bacteria; and third, due to increased requiie- 
ments of vitamin C. The increased pigmentation seen 
in certain cases of far advanced tuberculosis is another 
indication of C deficiency. 

The successful treatment of certain hemorrhagic 
diseases by ascorbic acid has led to the treatment of 
hemorrhage in tuberculosis with vitamin C. Hassel- 
bach (30) reported results of the treatment of 8 cases 
of hemorrhage from tuberculosis; two did not re- 
spond. Cotti and Larizza (31) attribute the decrease 
in coagulation time caused by ascorbic acid injections 
to an increase in coagulation ferments. Junghaus (32) 
used ascorbic acid with success in the treatment of 
gj neeologieal bleeding. Two reviews (24, 25) ade- 
quately cover the papei'S dealing with the use of 
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vitamin C in the treatment of hemorrhagic disorders. 
Our attempts to stop hemorrhage in tuberculosis by 
the intravenous administration of ascorbic acid were 
not successful. Eight attempts gave no positive re- 
sults. Judging from previous experience the conclu- 


fibrosis. Failure to build up a protective wall around 
the tubercle is conductive to spreading of the disease. 
That vitamin C is required for the maintenance of all 
connective tissues is also well known. Fibroblasts, 
osteoblasts and odontoblasts undergo atrophy; and 


Table V 

Excretion of ascorbic acid by tuberculous patients following the. intravenous administration of 200 mg. daily 
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sion was reached that the period over which the pul- 
monary hemorrhage extended was in many cases short- 
ened; however, a larger series would be necessary to 
establish this point. That immune mechanisms are im- 
paired by deficient vitamin C nutrition has been es- 
tablished by Jusatz (33). Dogs on a vitamin C free 
diet were shown to have a low bacteriacidnl power of 
blood. The precipitin titer was 100X greater after 
the injection of ascorbic acid into the vitamin C free 
animals. That the mechanisms of immunity are ma- 
tcrialiy altered by ascorbic acid therapy in tuberculosis 
is shown by the work of Heise, Martin and Schwartz 
(3‘t) who observed decreased sensitivity to tuberculin 
following injection of the vitamin. 

Svirbely (35) reports that ascorbic acid in adequate 
amounts is necessary for the proper utilization of the 
cortical hormone. His findings apply particularly to 
the localized concentration of ascorbic acid in the 
adrenal itself. Tislowitz (36) stresses the relation- 
ship of cortical function and vitamin C nutrition, Siwe 
(37) noted a mai'ked C hypovitaminosis in Addison's 
disease. These reports in combination with the ob- 
servations of Siehrs and Miller (38) that vitamin C 
disappears from the adrenals in 3-6 days (long before 
symptoms of scurvy develop) leads one to believe that 
an inadequacy of ascorbic acid might be causing ab- 
normalities in hormone function. Adrenal involve- 
ment has long been suggested as a complicating factor 
in tuberculosis and it would seem that the hypov/tami- 
nosis C plays an important part. Four cases of ad- 
vanced pulmonary tuberculosis (30) treated with cor- 
tin (donated by Dr. E. C. Kendall) showed no re- 
sponse; but this docs not rule out a possible effect, as 
ascorbic acid therapy was not instituted at the same 
lime. These patients were far advanced cases of long 
standing and perhaps not the best patients for a trial. 
Attempts to study the effect in minimal cases would 
require large numbers of patients and enormous quan- 
tities of the cortical hormone. 

It is a well known fact that tuberculous processes in 
the lung arc walled off by fibrous connective tissue. 
Healing of the tuberculous process is a process of 


their inter-cellular fibroglia and collagin fibrils be- 
come degenerate, edematous and hyalinize. Consider- 
ing these facts, the necessity of maintenance of 
optimal vitamin C nutrition in tuberculosis is obvious. 
Ascorbic acid applications have been used successfully 
to stimulate the formation of granulation tissue and 
hasten healing of surgical wounds (40). It would 
seem that in any disease accompanied by fever there 
is an increased demand for vitamin C; in tuberculosis 
it is doubly essential to promote fibrosis. Excretion 
of ascorbic acid, the degree of hypovitaminosis C, is 
not specific for any one disease. This is demonstrated 
clearly by the work of Drigalski (41). 

It is to be emphasized that this work deals with un- 
complicated tuberculosis. Hypovitaminosis C is no 
more characteristic of tuberculosis than it is of other 
chronic and many acute diseases. The value of ascorbic 
acid excretion determinations in the prognosis of 
tuberculosis rests on the absence of complicating dis- 
eases. It is suggested that patients with tuberculosis 
have a polyhypovitaminosis; and although difficult 
methods of determining degree of hypovitaminosis 
have prevented work with the other vitamins, this will 
doubtless be found true when clinically applicable pro- 
cedures are developed. The nutritional defect in tuber- 
culosis is multiple but the predominating deficiency is 
the hypovitaminosis C. The importance of an ample 
diet has long been recognized as an adjunct to the rest 
cure of tuberculosis and its importance doubtless lies 
in increased requirement of tuberculous individuals 
for all the vitamins. Multiple nutritional deficiency 
again cannot be claimed as specific of tuberculosis; ail 
chronic diseases and many acute diseases with fever 
would also show a multiple nutritional deficiency. 

SUMMARY 

H.\ povitaminosis C is the rule among patients with 
pulmonary tuberculosis. The degree of hypovitami- 
nosis parallels the extent and activity of tuberculous 
involvement. Two factors were demonstrated as re- 
sponsible for tlie hypovitaminosis ; first, abnormal 
chemistry of the intestinal tract, and second, increased 
requirements by the tissues of vitamin C. 
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Gastro-intestinal Symptoms from Cardiovascular Disease" 

By 

HARRY GAUSS, M.D.f 
DENVER, COLORADO 


G ASTRO-INTESTINAL symptoms may arise from 
sources outside of the alimentary tract. They may 
arise from causes within the cardiovascular system. 

Abdominal distress is merely an expression of 
trouble somewhere in the body. It is not an index of 
the location of the lesion producing- the symptoms. 
The abdomen has been properly called the barometer 
or the spokesman of the body. It merely tells of 
trouble. It remains for the physician to locate the 
trouble, bearing in mind that the responsible organ 
may be located anywhere in the body. 

Elsewhere we have pointed out that gastro-intes- 
tinal symptoms may originate in the renal system (1) 
and within the pelvis (2). It is the purpose of this 
paper to discuss che relationship of the cardiovascular 
system to the abdominal symptoms. 

There are four cardiovascular diseases that some- 
times produce pronounced gastro-intestinal symptoms; 
namely, coronary disease, congestive heart failure, 
endocarditis, and arteriosclerosis. The mechanism of 
the production of the abdominal symptoms is different 
in each of these disease groups, although the resulting 
clinical syndromes may resemble each other. 

CORONARY DISEASE 

Coronary disease produces gastro-intestinal symp- 
toms by reflex mechanism acting through the auto- 
nomic and vagus nerves. There are no gross lesions 
present in the gastro-intestinal tract to explain the 
symptoms that occur. 

The clinical pictui-e that coronary thrombosis pro- 
duces in the abdomen is extremely variable. It varies 
from a vague abdominal distress continued over a 
period of months, to a sudden attack of violent pain 
% simulating a ruptured abdominal viscus. 

Coronary disease may mimic any type of acute dis- 
ease in the upper abdomen, although commonly it tends 
to - produce a symptom-complex that resembles gall 
bladder disease. In 1928, Riesman C3) pointed out 
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that acute coronary obstruction may simulate biliary 
colic, perforation of a peptic ulcer, acute pancreatitis, 
or intestinal obstruction; while a nonobliterative en- 
darteritis is also capable of producing digestive symp- 
toms but in a milder degree. In the latter type of 
case the outstanding symptoms are fatigability on 
slight exertion, shortness of breath, a sense of oppres- 
sion in the precordial region or in the epigastrium, 
and frequently distension with gas. It is the last 
symptom that often dominates the clinical picture and 
gives the impression of a primary gastric disease. 
Riesman however cautions that it is possible for both 
digestive and myocardial disease to be present at the 
same time. 

Katzman (4) has pointed out that the abdominal 
symptom-complex resulting from coronary thrombosis 
is common ly considered by the laity to be a form of 
acute indigestion, and that the majority of deaths re- 
ported in the newspapers as “acute indigestion” are 
really cases of coronary thrombosis. 

Coronary thrombosis may mimic biliary colic so 
closely, that it requires careful analysis to differentiate 
the two conditions. In considering the differential 
diagnosis between these diseases, the following signs 
and symptoms are mentioned as diagnostic of biliary 
colic : severe pain in the right upper quadrant of the 
abdomen which may radiate to the back, nausea and 
vomiting, jaundice, a slight elevation of the tempera- 
ture. a slow or a normal pulse rate, the heart tones re- 
main strong, there is no pericardial friction rub, there 
are no characteristic alterations in the electrocardio- 
graphic tracing from day to day; whereas in coronary 
thrombosis the following signs and sjmptoms may be 
present: severe pain in the upper abdomen accom- 
panied by considerable shock, the pain does not radiate 
to the back, it may, however, radiate to the epigas- 
trium or to the substernal region, it is erampy and 
paroxysmal, there is marked dyspnoea, nausea and 
vomiting may occur, jaundice is rare, there is some 
elevation of the temperature, the pulse becomes rapid, 
the heart tones are distant, a pericardial friction rub 
may be present or may develop, the blood pressure 
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drops from 20 to 50 mm., the electrocardiographic 
tracinp may show a high take-off of the T wave as 
well ns a cove shaped inversion, also there may be a 
sudden shift of the electrical axis, furthermore there 
may occur a variation in the eleetrocardiopraphic 
tracinp from day to day with a pradual falling of the 
hiph take-off of the T wave, the attack usually follows 
a combination of severe mental anxiety and excessive 
physical effort on part of the patient, although several 
hours may elapse between the physical strain and the 
coronary attack. 

In addition to those cases of coronary disease where 
tiro onset is sudden and dramatic, there are other cases 
where the symptoms are less violent, where the onset 
is pradual, where the course is milder, and where the 
differential diagnosis is much more difficult to make. 

Obviously not all cnscs of coronary disease effect a 
dramatic onset either thoracic or abdominal. Common 
sense dictates that for every case of coronary disease 
that terminates in a thrombosis, there must be many 
more cases that remain in the nonoblitevntive stage; 
also there are those cases where the process of throm- 
bosis and infarction is quite slow in developing; con- 
sequently there must be many more patients with mild 
coronary symptoms than patients with drastic symp- 
toms. 

White (5) has pointed out that coronary disease 
occurs in a large percentage of patients with heart 
ailments. lie states that in a study made in New Eng- 
land, 27 per cent of a series of 2,214 patients with 
organic heart disease were found to have some degree 
of coronary involvement. White considers that infarct- 
producing and clinically recognizable coronary throm- 
bosis is but a single phase of coronary disease, al- 
though a striking one. 

In the nonobliterativc type of coronary disease, the 
abdominal symptoms do not always present clear cut 
syndromes. Often they may be vague, or they may 
mimic any of the common types of gastrointestinal 
disorders, while at other times they conform to no 
known type of gastrointestinal syndrome. When the 
patient presents this stage of the disease, it may be 
quite difficult to differentiate the mild coronary syn- 
drome from the gall bladder dyspepsia. However the 
clinical course of the patient sometimes suggests the 
possibility of the underlying cause being located else- 
where than in the gastrointestinal tract, when the 
patient fails to respond to gall bladder therapy. 

Another type of overlapping of coronary and" diges- 
tive symptoms occurs where there are signs and 
symptoms pointing to both diseases. Thus a patient 
complains of fulness in the epigastrium after meals, 
attacks of pain in the gall bladder region which 
radiate to the scapula, periods of mild jaundice and 
day colored stools, and then subsequently develops 
precordial pain, cyanosis and shock. In this instance 
there is likely to ho present both diseases. There is 
nothing unusual in the thought that both diseases may 
coexist in the same individual. On the contrary it is 
to be anticipated, since both diseases occur in the 
same age groups as well as in the same type of con- 
stitutional habitus. 

In discussing the differential diagnosis between 
coronary and gall bladder disease, we have not stres- 
sed the use of the gall bladder dye test. In a few in- 
stances where we have seen the dye test made in the 
presence of coronary disease, there occurred such 
violent reactions after the ingestion of the dye. that 


we have discontinued the dye test in the cases of pos- 
sible coronary involvement. 

The following case reports illustrate some instances 
of digestive syndromes which apparently originated 
in the coronary arteries. 

Case 1. Gall Bladder Dyspepsia Syndrome from 
Coronary Thrombosis with Recovery. 

T>. F. H., a physician, 45 years old, 5 feet 10 inches in 
height, weighing 170 pounds, is a veteran of the world 
war. He believes and practices the out door life. Ho is 
a golfer and a mountaineer. He has always prided him- 
self in his splendid physical condition. He believes that 
at his nge he can piny 3G holes of golf or climb a mountain 
with the vigor of his youth. 

D. F. II. began to develop vague abdominal symptoms. 
At first he noticed a fulness after meats, later he was 
annoyed with belching and flatulence, then he developed 
spastic constipation. He had been working hard and 
worrying over an economic situation over which he had 
no control. He thought that he was growing flabby, so 
he increased his physical exercise. The digestive symp- 
toms, however, did not subside. On the contrary they 
were becoming more annoying. The epigastric fulness 
after meals grew very distressing, necessitating the 
loosening of his clothing. He considered the symptoms 
the result of a gall bladder dyspepsia and accordingly 
placed himself on n restricted diet and bile salts with 
pancreatin therapy. However he did not improve. He 
grew steadily worse for several months, also he noticed 
increased fatigability and some shortness of breath. He 
continued with his program of physical exercise. One 
Sunday afternoon while climbing over his favorite moun- 
tain he found n large sized rock that he thought would add 
to the appearance of his rock garden. He proceeded to 
haul it on his shoulders to his car. He retired early that 
evening because of fatigue. At fi a. m. the following 
morning, he was suddenly awakened with a terrific agoniz- 
ihg attack of pain under the sternum. He had n horrible 
sensation of choking and inability to catch his breath. A 
sensation of impending death oppressed him. The pain 
radiated down both arms. The agonizing pain continued 
for about half an hour and then gradually subsided. 

When seen several hours later he was ashen-white in 
color, an obviously sick man. The heart was slightly en- 
larged, the mitral first sound was weak and indistinct. 
The blood pressure was 110.55, a fall of 25 mm. from a 
recent test. The pulse was rapid with a rate of 110 per 
minute, the temperature was 99.4. There were no ab- 
dominal signs or symptoms at this time. An electrographic 
tracing shows inverted T waves of the Pardee type in 
lead I. 

A diagnosis was made of Coronary Thrombosis. 

The patient was put to bed for six weeks. He was 
placed on a maintenance diet and given theobromine gr. 
5 and phenolbarbitnl gr. after meals. After the first 
day he became free from symptoms. At the end of six 
weeks, he was placed on a controlled program of exercise 
and subsequently returned to his practice. 

Comment. Patient D. F. H. presented a digestive 
syndrome as an expression of coronary disease. The 
coronary disease probably resulted from the combined 
physical and mental stress in a high tension indi- 
vidual. The patient continued to have digestive symp- 
toms as long as the coronary disease was of the 
nonoblitcrative type. The symptoms imitated gall 
bladder dyspepsia. Treatment for the gall bladder 
dyspepsia did not relieve the symptoms. Eater the 
patient developed a typical attack of coronary throm- 
bosis and the diagnosis became evident. When the 
patient was placed on treatment for the coronary 
lesion, the digestive symptoms subsided. 
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Case II. Gall Bladder Disease Syndrome from 
Coronary Thrombosis with Recovery. 

B. M., age 60, is a self made man, and a successful 
one. He “arrived” by hard work. At the age of 60 he is 
a successful banker and still works hard, too hard for a 
man of his age. For several years he has been under a 
mental strain by reason of rumors of inflation of the cur- 
rency. Recently he had- purchased a ranch where he had 
hoped to spend his declining years. He started to get 
acquainted with his ranch by pitching hay and chopping 
away some underbrush. 

B. M. is 5 feet 2 inches in height and weighs 135 pounds. 
He has always enjoyed robust vigorous health. However, 
about November 2, he began to experience a disagreeable 
sensation under his right hypoehondrium. Then the pain 
became sharp and boring, and radiated to the epigastrium. 
He also complained of fulness after meals, flatulence, gas 
eructations, some shortness of breath and some loss of 
strength. The syndrome pointed to a gall bladder dys- 
pepsia, and arrangements were made to study the gall 
bladder roentgenologically. The patient, however, wished 
to delay the examination in order to make the necessary 
arrangements for absenting himself. On the evening of 
Nov. 12, he had a sudden attack of excruciating pain in 
the precordium which radiated down both arms. 

When he was seen about an hour later he was still 
having the agonizing distress. He appeared cyanotic, cold, 
and clammy. His pulse was rapid, the mitral first sound 
was weak and distant. He had not taken the gall bladder 
dye. He yvas given a quarter grain of morphine, brought 
to the hospital, put to bed at absolute rest, and given 
theobromine gr. 5 and phenoibarbital gr. three times 
daily and placed on a light diet. The next day his tem- 
perature was 10 1.4, the pulse 110, the respiration 20, the 
blood pressure 110/56 which was a decrease in the systolic 
pressure of 50 mm. from a week previously. The leucocyte 
count was 14,200. The electrocardiographic tracing shows 
inverted cove shaped T waves in lead III with a high 
take-off; in lead III there are also deep Q waves; in lead 
II there is a beginning inversion of the T waves. 

A diagnosis of Coronary Thrombosis was made. The 
patient was kept in bed for six weeks, and then allowed 
to resume some of his activities slowly. After the second 
day in bed he became symptom free from both the thoracic 
as well as the abdominal symptoms. 

Comment. Patient B. M. presented the syndrome 
of gall bladder dyspepsia as an expression of coronary 
disease. This continued for several days when a 
typical attack of coronary thrombosis appeared, which 
•was confirmed by the electrocardiographic studies. 
The digestive symptoms subsided under treatment for 
the coi'onary disease. 

Case III. Gall Biadder Disease Syndrome from 
Fatal Coronary Thrombosis. 

A. G. was an attorney, a successful trial lawyer, one of 
those high-pressure dynamic personalities. He was trying 
a case in the district court that had attracted consider- 
able attention. The case had reached the stage where on 
the following day he would make his final plea to the jury. 
If the jury rendered a favorable verdict for his client, the 
case meant much to him. 

A. G. was a big strapping fellow of 50 years, he was 5 
feet 11 inches in height and weighed 210 pouuds. He had 
married recently and was greatly in love with his young 
wife. 

On the morning of March 4, the day preceding his 
final plea to the jury, he awoke feeling nervous and tired, 
and somewhat pale in color. He attributed these symptoms 
to his anxiety over the outcome of the trial. Later in the 
day, after lunch, he had an attack of "acute indigestion,” 
a sudden sensation of distress in the epigastrium with 
fulness and distention. The pain was quite severe. He 


felt nauseated, vomited, and felt somewhat relieved, but 
still weak. He took several aspirin tablets, and the' dis- 
tress eased up some, sufficient to permit him to make his 
was' to the physician’s office. 

The syndrome presented by the patient at the time Sug- 
gested an attack of gall bladder disease, so the patient 
was advised to go to a hospital immediately for observa- 
tion and treatment. 

A. G., however, would not enter a hospital on that day. 
He had that important address to make to the jury on the 
following day. He wanted his physician to give him a 
little something to fix him up for the remainder of the 
trial, after which he might enter the hospital. The physi- 
cian again urged him to enter a hospital immediately and 
postpone his trial, all to no avail. He left the physician's 
office, went home, and died suddenly several hours later. 

A postmortem showed a coronary thrombosis of the left 
coronary artery, a left ventricular hypertrophy, some 
generalized arteriosclerosis. The gall bladder was normal. 

Comment. Patient A. G. presented a syndrome of 
digestive symptoms suggestive of a gall bladder 
syndrome as an expression of coronary disease. He 
died several hours later from a coronary thrombosis, 
which was confirmed by postmortem examination. 

Case IV. Fatal Coronary Thrombosis with Gall 
Stone Obstruction. 

E. W. K., age 66, was a mining engineer, who plied his 
trade with a youthful vigor. He had hardly known a sick 
day in his life. He was one of those men who had little 
use for “sissies,” and had no time to be sick himself. 

On Feb. 1, he was inspecting a mine up in Cripple Cieek 
at an elevation of 10,000 feet. That noon he ate a heavy ’ 
meal which contained excessive grease; about a half hour 
later he had an attack of “acute indigestion,” with severe 
pain in the right hypoehondrium and epigastrium. The 
pain radiated to the back. At first the pain was slight, 
then it grew steadily worse. The pain spread to the pre- 
cordium and down both arms. He felt a sense of pres- 
sure about the heart, and he became short of breath. 

There was no physician conveniently accessible at the 
time, so he sought relief by taking some soda, and felt 
better for a few minutes. Then the pain returned and 
with at he felt nauseated, so he took some ipecac, vomited, 
and felt considerably relieved. His temperature was taken 
by a mine superintendent and found to be 97, his pulse 
was 40. Mining men have a fear of contracting pneu- 
monia in the higher altitudes, so he decided to get to a 
lower altitude as quickly as possible. The next day he 
came to Denver and was examined on Monday, Feb. 2. 
He recalled that he had been slightly jaundiced for several 
days, and that his stools had been clay colored. 

Examination showed a well nourished man weighing 
180 pounds, measuring 5 feet 10 inches in height. He was 
markedly dvspnoeic and short of breath, the temperature 
was 97 and the pulse was 55, the respiration was 20, the 
blood pressure was 116/62. The heart was slightly en- 
larged transversely, the mitral first sound was weak and 
distant. There was a definite tenderness in the gall blad- 
der region, the lower border of the liver was palpable 
and tender. The urine contained bile, a trace of albumin, 
some casts. The white blood count was 15,200. 

A diagnosis was made of Gail Stone Colic with Coio- 
navy Disease, and immediate hospitalization urged. 

E. IV. K. left the office to go to the hospital, but stopped 
at the hotel to gather up some luggage. While in his 
room, he had another attack of pain and died suddenly. 

A postmortem examination showed a coronary throm- 
bosis of the left coronary artery, generalized arterioscler- 
osis, left ventricular hypertrophy, a contracted thickened 
gall bladder containing some gall stones, a small stone in 
the common duct, jaundice, atherosclerosis of the aorta, 
etc. 
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Comment. Patient E. W. K. presented a syndrome 
pointing to both coronary disease and gall stone colic. 
A postmortem examination established the existence 
of both diseases. 

CONGESTIVE HEART FAILURE 

Congestive heart failure is a common cause of 
gastro-intestinal symptoms. 

The mechanism of the production of symptoms is 
quite different from that in coronary thrombosis. 
Whereas coronary disease is considered to act on the 
gastro-intestinal tract by reflex mechanism through 
the autonomic and vagus nerves, or through the 
altered flow and resulting changes in nutrition, con- 
gestive heart failure produces organic changes in the 
abdominal viscera. These alterations in addition to 
the impaired nutrition resulting from the diminished 
blood flow are responsible for the abdominal symp- 
toms. 

The pathologic manifestations of congestive heart 
failure are extreme! y variable. The following lesions 
occur commonly: hypertrophy and dilation of the 
heart, coronary sclerosis, myocardial fibrosis, stasis of 
the portal circulation, stasis of the pulmonpry circula- 
tion, and their diverse manifestations. 

It is the portal stasis that is largely responsible for 
the digestive symptoms in congestive heart failure. 

The rapidity of the development of the congestive 
heart failure determines the severity of the symp- 
toms. Rapid engorgement of the liver may simulate 
acute disease of the upper abdomen, and may mimic 
acute gall bladder disease very closely. Wedd (7) has 
pointed out that in rapidly developing congestive 
heart failure, the liver acts as a reservoir for the blood, 
as a result of which it engorges rapidly. The hepatic 
capsule becomes suddenly distended, which results in 
' acute pain in the upper abdomen, accompanied by dis- 
tension, nausea and vomiting. This syndrome may 
mimic acute gall bladder disease, and had led to the 
performance of laparotomies that had better been left 
undone. He recites an instance where a laparotomy 
was performed for a supposed gall bladder disease, in 
which the gall bladder was found to be normal. Later 
it developed that the symptoms had been caused by 
engorgement of the liver due to congestive heart 
failure from auricular fibrillation. 

The. following case report illustrates a patient who 
presented pronounced gastro-intestinal symptoms from 
congestive failure due to mitral stenosis. 

Case V. Acute Abdominal Pain from Congestive 
Heart Failure due to Mitral Stenosis. 

Mrs. S. H-, a housewife, complains of a sharp pain in 
the epigastrium which has persisted for three days. The 
pain appeared suddenly after the eating of a heavy meal. 
The pain has become constant. It is a boring, pressing 
pain, accompanied by a sensation of fulness and disten- 
sion of the upper abdomen. The pain is aggravated by 
muscular effort. The patient also complains of consider- 
able flatulence and constipation. There is some swelling 
of the ankles and some shortness of breath. 

The writer saw this patient through the courtesy of 
Dr. Katzman of Denver. 

Physical examination shows a well nourished woman, 
5G years old, weighing 130 pounds and measuring 4 feet 
10 inches in height. She is somewhat pale and dyspnoeic 
in appearance. The pulse rate is 06 per minute. The 
blood pressure is 150, 90. The heart is enlarged 5 cm. to 
the left. A presystolic murmur is heard at the apex 
which is transmitted to the axilla. 


The liver is enlarged and extends 8 cm. below the costal 
margin. It is palpable and tender. The muscles in the 
right upper quadrant of the abdomen are slightly tense 
and spastic. The abdomen is distended and tympanitic. 
The ankles are swollen. The bases of the lungs are dull 
and contain some moist rales. 

A diagnosis was made of Mitral Stenosis and Conges- 
tive Heart Failure. 

The patient was put to bed, given digitalis in adequate 
doses, and placed on a light diet. 

Within a few days, the abdominal pain subsided, the 
liver receded, and the abdominal distention disappeared. 
The shortness of breath, however, continued for some 
time, but later it responded to continued treatment. 

Comment. Patient S. H. presented a syndrome of 
acute abdominal pain, flatulence and abdominal dis- 
tention as an expression of congestive heart failure 
due to mitral stenosis. The pain probably resulted 
from the sudden engorgement of the liver, which was 
found to be enlarged at the time of examination. 
When the patient was placed on treatment for the 
heart lesion, the digestive symptoms subsided. 

ENDOCARDITIS 

Like congestive heart failure, endocarditis causes 
digestive symptoms primarily by producing changes 
in the abdominal viscera. 

The essential mechanism in the production of the 
symptoms consists in the formation of emboli which 
lodge in the spleen producing infarcts. 

The spleen, next to the kidneys, is the commonest 
site of infarction from endocarditis either subacute 
or chronic. The resulting infarct is usually anemic 
in appearance, wedge shaped, yellowish white in color, 
bordered by an inflammatory zone. Multiple infarcts 
are common. Infarction of the entire spleen may 
occur. Nuzum (.6) reports a case of massive infarc- 
tion of the entire spleen due to an embolus from a 
mitral endocarditis which lodged in the splenic artery. 
The spleen was “a soft yellow necrotic mass not 
normal at any point.” 

The resulting symptoms are quite valuable. They 
may be violent and simulate a ruptured viscus, the 
symptoms may be milder, or there may be a minimum 
of symptoms. Commonly there occurs a sharp attack 
of pain in the splenic region, accompanied by rigidity 
of the muscles in the left upper quadrant of the ab- 
domen. At other times there is present a dull bear- 
ing down pain, and at other times no pain at all. The 
pain when present is aggravated by deep inspiration. 
Nausea and vomiting may occur. The spleen enlarges, 
becomes palpable and tender. A localized friction rub 
may appear which is an expression of a localized peri- 
tonitis. Fever occurs if the emboli contain bacteria 
which set up a local infection in the spleen which may 
then pass on to abscess formation. Nuzum states that 
vomiting of blood is of frequent occurrence; the blood 
may be bright or coffee ground in color. 

The syndrome may simulate a ruptured abdominal 
viscus. This has been observed by Wedd (7) who 
states that "a primary cardiac disease which I have 
found to have significance for the surgeon is subacute 
bacterial endocarditis Abdominal symptoms re- 

sulting from infarction of the spleen and perisplenitis 
occurring in subacute bacterial endocarditis have been 
observed, and three patients in whom laparotomies 
were performed have been recorded.” 

Infarction of the spleen may terminate fatally. This 
is apt to occur in subacute bacterial endocarditis 
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Fig. 1. Kkctvoc.inliographic naming of patient D. F. H. 
hawing until ccd T wave-, of the Pardee type in lead I. 

where as a result of the bacterial emboli, the infarcts 
become infected. The infected infareted area passes 
on to abscess formation. Peritonitis and death follow. 

Valle e < S'i reports such a ease. His patient entered 
the Hotel Dieu Hospital of Quebec with cardiorenal 
disease. Examination showed evidence of both sub- 
acute bacterial endocarditis and chronic endocarditis 
of the mitral and aortic valves as well as renal in- 
sufficiency. The patient’s course was without ap- 
preciable change from July to September when his 
temperature became elevated and irregular and he 
complained of acute pain in the left hypochondrium 
which he described as intolerable. The pain did not 
remain constant. It shifted to the right side, then 
disappeared, then reappeared again in the left upper 
quadrant with increasing severity. It continued in 
this shifting manner for four to five days, when the 
patient parsed into coma and died. Postmortem ex- 
amination showed peritonitis, chronic vegetative en- 
docarditis of the aortic and mitral vakes. The spleen 
was covered with a puruient exudate, and contained 
multiple infarcts, one of which was large, typically 
wedge shaped, pale in appearance and apparently 
several (lavs old. The smaller infarcts were in various 
states oi degeneration. There were multiple ruptures 
in tile spleen, which t alive believes resulted from a 
necrosis through the capsule as a result of the abscess 
fotnution which tool, place in the infected infarcts. 

A UTE RIOS CLE ROS IS 

Arterii-JeioH produce- guitro-iutestinal symp- 
toms by causing organic change -- in the abdominal 
bluet wwJ-t supplying the digestive tract 

Two stages of the resulting digestive syndrome 
tJCvur, an early stage ami a late one In the early 
of thg di'V-ise, tin- patient presents yeiu r.d dys- 
pept.c symptoms a< belching, ilatuknce, t pig.tatric 
fu’r.e-s alter ntiak. constipation, heartburn. t.e.nj- 
; W Vj.\ biltMi.-m.as. Ti.v - symptom.- are caused by an 
impaired fninuunal activity of th- digestive vim-r.;. 
doe to a tJt'n.ui l.vd b! -.4 supply- mal impaned nutri- 
vu.H. wh c) vi-nipelL. the dtgc trive viwrn to work 
and- r -fit '- 1 
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cally it usually responds satisfactorily to dietetic p • 
sanction, digestive and sedative therapy. 

In the late stage of the syndrome, the patient de- 
velops attacks of violent pain in the abdomen. The 
pain is sharp and paroxysmal, sudden in appearance. 
It may locate anywhere in the abdomen, although com- 
monly it centers in the epigastrium or the umbilical 
region. 

At this stage, the syndrome may mimic gall blatidm 
colic, renal colic, lead poisoning, tabetic crisis, oc 
other types of acute abdominal disease, The umkn- 
Iving pathologic lesion for this sharp colicky pain is a 
marked sclerosis of the mesenteric arteries, The-e 
are markedly thickened, rigid, sclerotic, pipe-stem In 
character with diminished lumens. 

This syndrome resulting from arterioscletosm ot 
the abdominal arteries supplying the digestive uau 
has also been designated as “angina abdominalis.” 
Elsewhere (9) we have discussed this symhome in 
detail. The term was introduced by Bacelli in 1897. 
The writer regards the term “angina abdominalis'’ as 
synonymous with the digestive syndrome occurring in 
cardiovascular disease resulting from a marked scler- 
osis of the,abdominal arteries supplying the digestive 
tract. 

The outstanding symptom is the pain. It occurs as 
a shaip paroxysmal pain, sudden in appearance, last- 
ing from a few minutes to several hours, and it tends 
to occur two to three hours after the taking of food. 
It is commonly associated with general weakness, loss 
of weight, secondary anemia, distention, flatulence, 
biliousness. Our patients have described the pain as 
horribly severe and agonizing, the dread of which 
made their life a burden, and from which they would 
welcome permanent relief. Several patients required 
morphine for the relief of the pain. 

Sometimes the. pain becomes dull and continuous lit 
character. The patient complains of a dull ache, sore- 
ness and sometimes a throbbing in the abdomen. At 
this stage the syndrome may simulate malignant dis- 
ease of the abdomen. 

Gilbride (10) has reported a senes of four patients 
with arteriosclerosis who were suspected of having 
malignant disease by reason of their symptoms. In 
the case icport (9) that the writer discussed under 
“Angina Abdominalis,” patient L. It. M. had beers sus- 
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pected of having a carcinoma of the pancreas ; and at 
one time had been admitted to a hospital with this 
diagnosis. The diagnosis of arteriosclerosis of the 
abdominal arteries supplying the digestive tract was 
subsequently confirmed by a postmortem examination. 
There was no malignancy present. 

Regarding the nature of the abdominal pain in 
these patients, Ortner (II) believes that as a result 
of the marked arteriosclerosis of the mesenteric 
arteries, the intestines do not receive a sufficient 
quantity of blood, the intestinal walls become poorly 
nourished and are incompetent to perform their work 
efficiently. This becomes manifest several hours after 
the ingestion of food when the intestines take up 
their phase of the digestive cycle. Under the burden 
of this strained physiologic function due to the di- 
minished blood supply, the visceral pain appears. 

Regarding the question of whether it is possible for 
viscera to produce pain, Sir James MacKenzie (12) 
has stated that pain is a function peculiar to the cere- 
brospinal nervous system as distinct from the auto- 
nomic; nevertheless it is known that pain does arise 
from viscera. In this case the pain is referred to the 
distribution of the sensory nerves in the external wall 
and not to the viscera that initiate the impulses. 
There is only one demonstrable cause for visceral 
pain, and that is a contraction of muscle rendered 
anoxemic by insufficient blood supply. According to 
this view, an intestine which is engaged in its phase 
of the digestive cycle, will give rise to pain if its blood 
supply is deficient. Such is the case in marked arteri- 
osclerosis of the mesenteric blood vessels, where the 
lumens of the vessels have been reduced in size. 

Case VII. Gastro-intestinal Syndrome from Arteri- 
osclerosis, so-called “Angina Abdominalis.” 

S. R., age 60, had been a retired merchant, and lived off 
the income of his real estate. He had enjoyed reasonably 
good health up to the time of the depression when he lost 
practically all of his property and was reduced to the 
necessity of living as a pensioner on a friend's bounty, 
when he began to fail in health and developed digestive 
symptoms. 

He complained of abdominal pain after meals, coining 
on about two hours after the ingestion of food, also flatu- 
lence, belching, constipation, loss of weight, progressive 
weakness. In the past year he lost about fifteen pounds. 

When he was first seen in August, 1934, his presenting 
symptom was abdominal pain. Although it had begun as 
a mild discomfort, it had increased in severity, so that he 
had sought relief from it. At first he obtained relief by 
lying down, restricting his diet, or taking soda. Later 
these had failed to give him relief. He restricted his diet 
still more, but still was unable to get the desired relief. 
He began to fear meal time, knowing the discomfort that 
followed. 

S. R. was 5 feet 4 inches in height, weighed 135 pounds, 
he was pale and anemic in appearance, sallow in color. 
The blood pressure was 176/82. The heart was enlarged 
to the left, the aortic second sound was accentuated, the 
pulse was irregular with occasional dropped beats. The 
radial arteries were hardened and sclerotic. The eye 
grounds showed arteriosclerotic changes. An X-ray ex- 
amination of the gastro-intestinal tract showed some 
spasticity of the colon with delayed emptying time. An 
Evald test meal indicated a hypoacidity, the blood showed 
a secondary anemia. The stool was free from occult blood. 

A diagnosis was made of Arteriosclerosis with Digestive 
Syndrome, so-called “Angina Abdominalis,” Spastic Colon, 
Hypoacidity, Secondai-y Anemia. 


' The patient was placed under symptomatic treatment 
consisting of a maintenance diet given as frequent small 
meals, pancreatic extract with bile salts, theobromine with 
phenolbarbital and prescribed hours of rest. N over the - 
less under treatment he continued to grow worse. The 
abdominal pain became sharp, paroxysmal and agonizing 
and required morphine for control. The patient lost 
weight, became emaciated, and developed a marked arrhy- 
thmia. The anemia increased, and he died following an 
attack of abdominal pain. 

A postmortem examination showed generalized arteri- 
osclerosis, some enlargement of the left ventricle, ather- 
osclerosis of the aorta and coronary arteries. Of special 
interest were the mesenteric arteries which were hard, 
firm, brittle, sclerotic, pipe-stem in character with mark- 
edly reduced lumens. 

SUMMARY 

1. Gastro-intestinal symptoms may arise from 
lesions outside the gastro-intestinal tract. 

2. They may arise from causes within the cardio- 
vascular system. 

3. There are four cardiovascular diseases that pro- 
duce pronounced gastro-intestinal symptoms at times, 
namely, coronary disease, congestive heart failure, 
endocarditis, and arteriosclerosis. 

4. Each of these four cardiovascular disease groups 
produces the abdominal symptoms in its own charac- 
teristic manner, although the resulting abdominal syn- 
dromes may resemble each other. 

5. Coronary disease produces gastro - intestinal 
symptoms by reflex mechanism through the vagus and 
autonomic nerves, as well as through the altered blood 
flow and the resulting impaired nutrition. 

Coronary disease sometimes simulates acute gall 
bladder disease. It is the fatal "acute indigestion" 
of newspaper accounts. 

6. Congestive heart failure causes gastro-intes- 
tinal symptoms by producing organic changes in the 
abdominal viscera as hepatic engorgement and en- 
largement, portal stasis, etc. Sudden distention of the 
hepatic capsule is believed to account for the acute 
abdominal pain in congestive heart failure. 

7. Endocarditis causes digestion syndromes by 
producing organic changes in the abdominal viscera. 
The essential mechanism consists in the formation of 
emboli which lodge in the spleen, producing infarcts. 

8. Arteriosclerosis causes digestive symptoms by 
producing organic changes in the abdominal blood ves- 
sels supplying the digestive tract. The late stage of 
this syndrome has been designated as “Angina Ab- 
dominalis.” It is characterized by a sharp agonizing 
paroxysmal pain coming on several hours after eating. 

The mechanism of this pain is believed to be based 
on the impaired blood supply to the intestines due to 
diminution in the lumens of the mesenteric arteries. 
When the intestines are forced to labor under deficient 
blood supply, pain results. 

9. Cardiovascular disease may mimic any type of 
acute abdominal disease although the following syn- 
dromes are commonly suggested: acute gall bladder 
disease, chronic gal] bladder dyspepsia, ruptured ab- 
dominal viscus, renal colic, lead colic, and malignancy. 

10. There are no pathogonomic gastro-intestinal 
symptoms of cardiovascular origin. 

11. The differential diagnosis between cardiovas- 
cular and digestive disease is arrived at by a careful 
consideration of both systems aided by the electro- 
cardiographic tracing of the heart which may show 
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peeted of having a carcinoma of the pancreas; and at 
one time had been admitted to a hospital with this 
diagnosis. The diagnosis of arteriosclerosis of the 
abdominal arteries supplying the digestive tract was 
subsequently confirmed by a postmortem examination. 
There was no malignancy present. 

Regarding the nature of the abdominal pain in 
these patients, Ortner (11) believes that as a result 
of the marked arteriosclerosis of the mesenteric 
arteries, the intestines do not receive a sufficient 
quantity of blood, the intestinal walls become poorly 
nourished and are incompetent to perform their work 
efficiently. This becomes manifest several hours after 
the ingestion of food when the intestines take up 
their phase of the digestive cycle. Under the burden 
of this strained physiologic function due to the di- 
minished blood supply, the visceral pain appears. 

Regarding the question of whether it is possible for 
viscera to px-oduce pain. Sir James MacKenzie (12) 
has stated that pain is a function peculiar to the cei-e- 
brospinal nervous system as distinct from the auto- 
nomic; nevertheless it is known that pain does arise 
from viscera. In this case the pain is referred to the 
distribution of the sensory nerves in the external wall 
and not to the viscera that initiate the impulses. 
There is only one demonstrable cause for visceral 
pain, and that is a contraction of muscle rendered 
anoxemic by insufficient blood supply. According to 
this view, an intestine which is engaged in its phase 
of the digestive cycle, will give rise to pain if its blood 
supply is deficient. Such is the case in marked arteri- 
osclerosis of the mesenteric blood vessels, where the 
lumens of the vessels have been reduced in size. 

Case YII. Gastro-intestinal Syndrome from Arteri- 
osclerosis, so-called “Angina Abdominalis.” 

S. R., age 60, had been a retired merchant, and lived off 
the income of his real estate. He had enjoyed reasonably 
good health up to the tune of the depression when he lost 
practically all of his property and was reduced to the 
necessity of living as a pensioner on a friend’s bounty, 
when he began to fail in health and developed digestive 
symptoms. 

He complained of abdominal pain after meals, coming 
on about two hours after the ingestion of food, also flatu- 
lence, belching, constipation, loss of weight, progressive 
weakness. In the past year he lost about fifteen pounds. 

When he was first seen in August, 1934, his presenting 
symptom was abdominal pain. Although it had begun as 
a mild discomfort, it had increased in severity, so that he 
had sought relief from it. At first he obtained relief by 
lying down, restricting his diet, or taking soda. Later 
these had failed to give him relief. He restricted his diet 
still more, but still was unable to get the desired relief. 
He began to fear meal time, knowing the discomfort that 
followed. 

S. R. was 5 feet 4 inches in height, weighed 135 pounds, 
he was pale and anemic in appearance, sallow in color. 
The blood pressure was 176/82. The heart was enlarged 
to the left, the aortic second sound was accentuated, the 
pulse was irregular with occasional dropped beats. The 
radial arteries were hardened and sclerotic. The eye 
giounds showed arteriosclerotic changes. An X-ray ex- 
amination of the gastro-intestinal tract showed some 
spasticity of the colon with delayed emptying time. An 
Ewald test meal indicated a hypoacidity, the blood showed 
a secondary anemia. The stool was free from occult blood. 

A diagnosis was made of Arteriosclerosis with Digestive 
Syndrome, so-called “Angina Abdominalis," Spastic Colon, 
Hypoacidity, Secondary Anemia. 


The patient was placed under symptomatic treatment 
consisting of a maintenance diet given as frequent small 
meals, pancreatic extract with bile salts, theobromine with 
phenolbarbital and prescribed hours of rest. Neverthe- 
less under treatment he continued to grow worse. The 
abdominal pain became sharp, paroxysmal and agonizing 
and requix-ed morphine for control. The patient lost 
weight, became emaciated, and developed a marked arrhy- 
thmia. The anemia increased, and he died following an 
attack of abdominal pain, 

A postmortem examination showed generalized arteri- 
osclerosis, some enlargement of the left ventricle, ather- 
osclerosis of the aorta and coronary arteries. Of special 
interest were the mesenteric arteries which were hard, 
firm, brittle, sclerotic, pipe-stem in character with mark- 
edly i-educed lumens. 


SUMMARY 

1. Gastro-intestinal symptoms may arise from 
lesions outside the gasti-o-intestinal ti'act. 

2. They may arise from causes within the cardio- 
vascular system. 

3. There are four cardiovascular diseases that pro- 
duce pronounced gastro-intestinal symptoms at times, 
namely: cox-onary disease, congestive heai*t failure, 
endocarditis, and arteriosclerosis. 

4. Each of these four cardiovascular disease groups 
produces the abdominal symptoms in its own charac- 
tex-istic manner, although the l-esulting abdominal syn- 
dromes may resemble each other. 

5. Coronax-y disease produces gastro - intestinal 
symptoms by reflex mechanism through the vagus and 
autonomic nerves, as well as through the altered blood 
flow and the resulting impaired nutrition. 

Coronai-y disease sometimes simulates acute gall 
bladder disease. It is the fatal “acute indigestion” 
of newspapex- accounts. 

6. Congestive heart failure causes gastro-intes- 
tinal symptoms by producing organic changes in the 
abdominal viscex-a as hepatic engorgement and en- 
largement, portal stasis, etc. Sudden distention of the 
hepatic capsule is believed to account for the acute 
abdominal pain in congestive heart failure. 

7. Endocarditis causes digestion syndromes by- 
producing organic changes in the abdominal viscei’a. 
The essential mechanism consists in the formation of 
emboli which lodge in the spleen, producing infarcts. 

8. Arteriosclerosis causes digestive symptoms by 
producing oi-ganic changes in the abdominal blood ves- 
sels supplying the digestive tract. The late stage of 
this syndi-onie has been designated as “Angina Ab- 
dominalis. It is characterized by a sharp agonizing 
paroxysmal pain coming on sevei-al hours after eating. 

The mechanism of this pain is believed to be based 
on the impaired blood supply to the intestines due to 
diminution in the lumens of the mesenteric ai’teries. 
When the intestines are forced to labor under deficient 
blood supply, pain results. 

9. Cardiovascular disease may mimic anv tvpe of 
acute abdominal disease although the following syn- 
dromes are commonly suggested: acute gall bladder 
disease chronic gall bladder dyspepsia, ruptured ab- 
dommal yiscus, renal colic, lead colic, and malignancy. 

rher ! are . no Pathogonomic gastro-intestinal 
symptoms oi cardiovascular ox-igin. 

cuhr and h di?3 rent r 1 diagnosis between eardiovas- 

coSderiio f o? V h%i! SeaS ! 13 aiTived at by a ireful 
eonsiaeiation of both systems aided by the eleetvn 

cartographic tracing of the heart which may ^ stow 



Lyon — Prophylaxis in Diabetes Mellitus 


Von Bergmann does not frequently find diabetes 
due to overfeeding, as Joslin stresses with so much 
vigor. Yet he is also not inclined to look upon every, 
obesity as an endogene one,, and he finds transition 
forms from obesity due to overfeeding and laziness to 
the so-called endogene obesity. Von Bergmann does 
not think that obesity occurs with a special frequency 
in certain families and races, with which habits of 
food and cooking are hereditary, and he also contra- 
dicts the assumption that diabetes and obesity are 
linked together in many families in a hereditary- 
biological sense. 

He places in the forefront, on the contrary, a special 
“lipomatous tendency,” fastened to the tissue itself, 
and he attempts to show a hereditary disposition 
towards a disturbance of the carbohydrate meta- 
bolism, which, on the one hand, may lead to diabetes, 
on the other to obesity. This theory also may be 
acknowledged as a support for the necessity of pro- 
phylaxis of diabetes. V. Bergmann thinks that in the 
obese organism the way from carbohydrate glycogen 
to the transformation into fat may be made with more 
facility, and on the other hand the breakdown of the 
fat tissue by way of the ketone bodies is more difficult. 
It is also a characteristic feature of obesity that little 
glycogen is stored in the liver, the carbohydrate more 
easily flowing to the fat tissue, being gotten there 
more easily and converted into fat. Increased glycogen- 
olysis, as found by the school of Bergmann besides 
diabetes in obesity too, is in no respect a diabetic 
metabolic disturbance. Such a disturbance of gly- 
cogen fixation is said to be able to lead to true dia- 
betes. As long as the obese organism has the faculty 
to store the non-combusted amounts of carbohydrate 
in its fat tissue, so long is the second, the periphery 
factor of diabetes absent. If, however, it is no longer 
able to store the whole amount of carbohydrate, flow- 
ing to the fat tissue, it would yet transform only a 
part of it into fat. The remaining carbohydrate in 
this case would not be utilized any more. Glycogen- 
oiysis persisting, hyperglycemia and glycosuria must 
occur. In the obese person a true diabetes would be- 
come manifest. 

The importance of the hereditary and the exogene 
factor are, consequently, quite differently appreciated 
by every investigator. None of them has any doubt 
that diabetes is a disease chiefly originating from a 
hereditary disposition. According to Umber, how- 
ever, occurrence and character are fixed by hereditary 
disposition. The inheritance determines whether there 
is a mild or a severe form. Environmental influences 
are able to have some effect upon the course of the 
disease, not, however, upon its character. According 
to this view the power of heredity is the punctum 
saliens. In contrast to this rigid view, Joslin’s opinion 
gains new followers, according to which exogene 
factors, in addition to the hereditary ones play an im- 
portant role, among them chiefly obesity due to over- 
feeding. 

While these very divergent views prevail there are 
also different views in regard to the possibility of an 
effective prophylaxis of diabetes. According to the 
view of the orthodox disciples of the Mendelian theory 
the recessive disposition is unavoidably transferred to 
the descendants. “According to the intensity of the 
hereditary disposition the manifestation of the dis- 
ease occurs in an earlier or higher age” (Umber). 
The school of Joslin hopes to prevent the outbreak of 
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the disease by favorable environmental influences. 
This conflict of views shows that we are still far re- 
moved from a deeper knowledge of the hereditary -in-, 
fluences. We must keep in mind that it has not been 
possible hitherto to uncover the secrets of heredity. 
We therefore agree with Pannhorst that we are still 
in the dark about the hereditary factor itself, about 
the laws governing it and its dependencies, about its 
penetrance and its expressivity. 

It would, however, be of great importance for the 
prophylaxis if it would be possible to influence the 
gene, the hypothetical carrier of the inheritance. But 
there is no hope of solving the problem of heredity by 
starting from the gene. Development is more than a 
chemical-physical process. Every natural variety has 
an “erbstock" — surrounded by changeable genes — 
braving every change and not being susceptible to any 
decisive influence by crossing or external measures. 
By external influence we are not able to root out a 
series of unwelcome qualities, summarized under the 
designation “hereditary taint” at best we can *shift 
their manifestation. We cannot overcome our inheri- 
tance, and we must take into consideration the re- 
cessive hereditary disposition of diabetes. This ex- 
perience restricts our prophylactic dealing regarding 
diabetes. 

Nevertheless the prophylactic-therapeutical work in 
this disease must become more intense. The premise 
for a successful effort would be to recognize more fre- 
quently and at an earlier stage a diabetic disposition. 
We ought to pay attention not only to the patient, but 
also to his relatives. Since by thorough questioning 
we are only able to recognize a small part of the latent 
cases, the physician ought to become acquainted with 
the simple methods by which an earlier diagnosis of 
the diabetic disposition is possible. The most simple 
method is the determination of the fasting blood 
sugar. More improved is the diagnosis of a latent 
diabetes by the dextrose tolerance test. Of course, 
other diseases exerting an influence upon the blood 
sugar curve must be excluded beforehand. The chance 
of a prophylactical-therapeutical success in diabetes 
candidates is great. Subjective and clinical manifes- 
tations of the disease can be prevented. Therefore 
the different exogene factors, environmental influences 
which cause the advance and slackening of the de- 
velopment of diabetes and obesity must be recognized. 
The old dietetic treatment, in former times the only 
treatment at our disposal, retains its full value in this 
respect. Early restriction in the administration of 
nourishment is necessary. We must be cautious 
against overfeeding with fat and exaggerated ad- 
ministration of carbohydrates, especially cakes and 
sweets. Every peasant knows that we are able to fat- 
ten animals by abundant amounts of carbohydrates. 
Vegetables and fruits should be preferred in the food. 
Obese persons with latent diabetes have to be calori- 
cally underfed, but they ought to get a sufficient 
amount of carbohydrates. Underfeeding too greatly 
intensified regarding the calorical values and a sug- 
gested withdrawal of protein, must be avoided in re- 
gard to diabetes candidates. Joslin says: “Relatives 
of diabetes must be instructed never to allow their 
weight to go above the normal standard, and in fact 
after the middle of the fourth decade to keep the 
weight 5 to 10 per cent below such standards.” Of 
importance is the right choice of profession. Seden- 
tary occupations are to he avoided. Where there is 
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significant alterations from the normal. There is no * 12. Case reports are given to illustrate some types 

royal road to an easy differential diagnosis of ab- of cardiovascular disease that give rise to pronounced 
dominal distress. gastro-intestinal symptoms. 


REFERENCES 


1. Gauss, Harry: The Interrelationship of Gastrointestinal and 

Renal Disease, Ann. Int . Med , 9. 1373, 1936. 

2. Gaus3 r Harry: Gastrointestinal Disease of Pelwc Origin. Am. 

Jour . Ditf. DU. and Nutnt., 3, 891, 1937. 

3. Riesman, David: Myocardial Disease and its Gastric Masquerades. 

J . A. M. .1., 91, 1521, 1928. 

4 Katzman, Maurice: Coronary Thrombosis. Colorado Afedicme, 
32, 233, 1934. 

5. White. P. D. : Heart Disease, The Macmillan Company, Hew 
York, 1935. 

6 Nuzum, Frank: The Diagnosis of Infarction of the Entire 
3pleen. J. .1. M. A., 70, 283, 1918. 


7. Wedd, Alfred M.: Abdominal Symptoms of Htarfc Disease with 

Special Reference to the Role of Auricular Fibrillation. 3 G 
0 , 45. 790, 1927. 

8. Vallee, A.: Multiple Infarcts of the Spleen ih Malignant £n* 

docarditia. Caned. Med. Ass, Jour., 9, 1964. 1919. 

9. Caubs, Harry: Angina Abdorainalis. Colorado Medicine, 25, 10S 

1923. 

10. Gdbride, I. J.: Gastro-intestinal Sjmptoras due to Arterioscler- 

osis. J. A. M. A., 52, 955. 1909. 

11. Ortner, cited by Aiken, H. L.: J . A. M. A., 52, 1S25, 1909, 

12 "MaeKenzie. Jones: Angina. Pectoris. Henrj, Fromde and Hod- 
dcr and Stoughton, London, 1923. 


Fundamental Facts of the Prophylaxis in Diabetes Mellitus 

By 

ERNST LYON, M.D. 

JERUSALEM, PALESTINE 


T HE doctrine of diabetes is still full of doubts and 
contradictions and burdened with many a pre- 
judice. We have seen in recent years a continuous 
wavering in regard to the fundamental pathogenetic 
and therapeutic views on diabetes, and in the future 
also we can expect surprises in this respect. The 
views on the prophylaxis of diabetes depend to a great 
extent upon the different theoretical views of the in- 
vestigators. 

Diabetes is a recessive disease, which originates 
from the hereditary disposition and it can be traced 
to a defective disposition of the insular apparatus of 
the pancreatic gland. On the other hand some well- 
known investigators favor the hypothesis that dia- 
betes is often an acquired disease. The characteristic 
feature of diabetes is the lack of insulin; the most 
direct and important consequence of this lack of in- 
sulin is that the formation of glycogen m the cell — 
above all in the musculature, less in the liver — is 
being made difficult. The recessive hereditary dis- 
position has been proved by investigations regarding 
family-pathology and twin-pathology. The discordant 
behaviour of enzygotic twins indicates the influence 
of environmental factors. The complete disharmony 
of behaviour of enzygotic twins has to be explained 
by unusual oscillations in manifestation (Storring). 
Heredity is the basis of diabetes, as Joslin says. He 
and his co-workers, White and Pincus, believe that it 
is highly probable that the development of diabetes 
depends primarily upon the transmission of the single 
recessive gene and the operation of one or more 
secondary factors. Pannhorst draws conclusions from 
the hormonal connections and from the variety of 
origin and severity; he thinks that among others not 
a single Mendelian gene, but probably “multiple allele” 
are decisive for the hereditary disposition of diabetes. 

The question of the apparent or absolute increase 
of diabetes occupies a large space in modern litera- 
ture. The graduated aging of the population, the 
reduction in the mortality from acute diseases, the 
improved early diagnosis of diabetes and better treat- 
ment, the consideration of social conditions led to an 
increased frequency and hence to an apparent relative 
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increase in the number of diabetics. The absolute in- 
crease in diabetes is not due to a real increase of the 
hereditary disposition. The gi eater absolute fre- 
quency of diabetes is explained by an increased effect 
of exogene factors, which, in their turn, cause the dis- 
ease. As causes are named the increased consump- 
tion of fat, the migration from agriculture into the 
towns, into professions with insufficient bodily exer- 
cise. Joslin thinks that “the increase is absolute as 
veil as relative and that through a multitude of causes 
which lead to it, obesity brought about in a multitude 
of ways by our modern civilization is the chief in- 
citing factor.” “The hereditary tendency to diabetes 
is potential, a provocative force is required, before it 
becomes manifest.” 

He judges the influence of occupation also aceoiding 
to the opportunity of producing overweight. Accord- 
ing to Lawrence “ among the more immediate causes 
the most noticeable are over-eating and obesity.” “The 
underweight is an insurance against diabetes.” 

It is well-known that some obese persons get sugar 
with the exactness of an experiment as soon as their 
weight exceeds a certain limit (Grafe). Juvenile 
obesity especially frequently develops into diabetes, 
and obese families are frequently diabetic families. It 
has been assumed that an exhaustment of the increte 
production could perhaps occur by exaggerated use of 
the increte production over many years by over-feed- 
ing (Thannhauser). Van Noorden and Isaac state, 
like many others, the frequent simultaneous occur- 
rence of diabetes and obesity, refuse, however, to 
place obesity due to over-feeding in the forefront of 
diabetes etiology, so to say, to identify the exciting 
cause of exogene obesity and diabetes. Aceoiding to 
Joslin, heredity seems to be the most important link 
in the chain of diabetes from generation to genera- 
tion. But he speaks of obesity as having central im- 
portance. “In the adult obesity brings out the pre- 
disposition to the disease.” “Obesity is preventable.” 
Therefore it is within our power to avoid diabetes. 
The experiment of the Great Wax-, during which dia- 
betes was reduced by lack of nourishment in Ger- 
many, would favour this hypothesis. 



Welch— Muscular Activity of the Normal Colon' 
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Pig. 1. Dog’s colon, showing "B,” increased muscular activity stimulated by the 
taking of food by mouth. (Feeding reflex) "A” shows the absence of the feeding effect 
when fed through a gastric fistula, showing that this reflex is not a gastrocolic reflex 
but a true appetite or taste reflex. 



Fig. 2. Colon tracing dog, showing typical feeding reflex and a second psychic reflex 
at '“X,” initiated by the entrance of the dog’s keeper who regularly fed the dogs. 
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Fig. 3. Tracing of normal human colon showing incrense in peristalsis and tone asso- 
ciated with trauma to the right ureter. Twisting of the catheter in the ureter caused 
painful contractions to occur in the colon on the left side of the abdomen. Injection of 
G c.c. of %% silver nitrate caused further incrense in muscular activity of the colon 
consisting of tone changes and painful contractions. These continued until they reached 
such severity as to require an opiate. The painful contractions in the colon occurred 
with pain in the right kidney tract and independent of the pain in the right kidney 
tract. 
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Norm" 1 tracing human colon showing infrequent contractions and almost 
< complete absence of tonal changes. Wfltor pressure one inch. 
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Fig. 5. Normal human colon tracing showing increased muscular activity produced 
by moderate distention of colon walls. 


mm / rr r rn r tt * 

3:20 ?:30 


spasm of the colon. The correction of constipation by 
the removal of a diseased appendix or gall bladder has 
doubtless come within the experience of all of us. The 
association of rectal tenesmus with the strangury of 
cystitis or a diseased prostate has been a common ex- 
perience. Distention of the normal sphincter ani 
regularly causes reflex increase in muscular activity 
of the colon higher up, particularly in the rectum. The 
ureters are frequent sources of reflex stimuli to the 
colon. In one instance during catheterization of the 
right ureter, the colon was stimulated to violent 
activity resulting in defecation during the cystoscopy. 

The relationship between urologic disease and di- 
gestive symptoms has been investigated by the author 
and associates in urology. Studies were made of the 
effect of ureteral trauma upon the muscular activity 
of the colon. A volunteer woman with a permanent 
colostomy was used. A recording balloon was inserted 
into the proximal loop of colon through the colostomy; 
a kymographic tracing of the colon was made in the 
usual manner. After the colon had accommodated 
itself to the presence of the balloon, the patient was 
cystoscoped and a ureteral catheter was quickly passed 
to the pelvis of the right kidney. The catheter was 
then twisted to produce irritation in the ureter. Silver 
nitrate Yi of 1 <~l was injected in the amount of 6 c.c. 
and the catheter was withdrawn. 

During the insertion of the cystoscope and ureteral 
catheter, there was an apparent inhibition of colon 
peristalsis. Twisting of the catheter produced an 
aching pain in the region of the right kidney followed 
shortly by painful contractions of the colon on the left 
side at the site of the balloon. Injection of silver 
nitrate was followed by still further contractions in 
the previously resting colon. These contractions in- 
creased in amplitude and frequency. Each contraction 
of the colon was accompanied by left sided pain, with 
or without pain in the right kidney tracts (Fig. 3). 

These painful contractions in the colon probably 
represent the mechanism of production of symptoms 
apparently arising in the colon associated with ob- 
structive lesions in the ureters. 


Apparently the ureter, rather than the kidney 
pelvis, is the chief source of this reflex irritation,' as 
trauma of the kidney pelvis alone produced relatively 
slight reaction in the colon, whereas trauma of the 
ureter, produced by twisting the ureteral catheter and 
the injection of silver nitrate, caused marked changes 
in the muscular activity. These changes consisted of 
increased frequency and amplitude of peristaltic con- 
tractions and a very definite elevation in muscular 
tone. 

INTRINSIC FACTORS INFLUENCING THE 
MUSCULAR ACTIVITY OF THE COLON 

While studying the effect of feeding on the muscular 
activity' of the colon, marked variations were found 
to occur. These variations were influenced largely by 
the character and amount of residue occupying the 
lumen of the colon. When the colon was completely 
empty and a small recording balloon was inserted 
within its lumen, the muscular tone of the colon was 
uniformly low and periods of peristaltic activity were 
few and usually of low amplitude and short duration 
due to the absence of distention or irritation. 

When the colon was full of fecal material and a 
balloon was introduced, or when a very large balloon 
alone was used, the muscular activity was excessive 
with marked and very irregular tone changes with 
superimposed, usually exaggerated, peristaltic waves 
with very short periods of relaxation. 

A recent study of the effect of distention upon the 
muscular activity of the colon has been made by the 
author in humans who had permanent colostomies. In 
this series of experiments, five negro women so oper- 
ated upon were observed. 

Condom balloons were inserted into the colon, both 
proximal and distal to the colostomy” openings. The 
balloons were distended with water with varying 
levels of hydrostatic pressure controlled by a separa- 
tory funnel. The changes in muscular activity were 
recorded on the kymograph with the recording device 
which the author has perfected. 
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Fiy. Ci. Trnciny normal colon. shmviny marked increase in muscular activity of tiic 
colon consistintr of rapidly recurring deep peristaltic waves with definite tone changes. 


With a water pressure of one inch or less, the colon 
teas quiescent most of the time with occasional con- 
tractions without much tone change. The?” contrac- 
tions occurred irregularly and were usually of short 
duration fl ’ip. 1). 

increase of the water pressure in the thin walled 
elastic condom balloon invariably increased the fre- 
quency of contractions and the tone changes. The in- 
crease in the muscular activity of the colon was pro- 
portional to the increase in water pressure and disten- 
tion of the bowel wall. 

The changes in the muscular activity of the colon 
varied with the degree of distention from a moderate 
increase in frequency and amplitude of contractions 
to a continuous activity with constant, rapid and ex- 
tensive contractions with well marked tonal changes 
as shown in Figs. 5 and 5. 

The decree of increase in muscular activity varied 
in (lifts' rent colons and also in the same colon at dif- 
ferent times hut was always similar in character. 
These tracings were made in quiet surroundings. the 


: object lying comfortably and relaxed, usually sleep- 
ing while the prolonged tracings were lie inf made. 

EFFECT OF HtOLONC.El) DISTENTION UPON 

THE MUSCU1.AU ACTIVITY OF THE COLON 

With prolonged distention, the irritability of the 
colon gradually lessened, the tonus slowly lowered, the 
intervals of contractions were of shorter duration and 
less extensive until usually within one to two hours 
th(> tracing resembled a resting colon with normal 
pressure ( Fiy. 7>. 

Lowering of the pressure within the colon lumen 
for several minutes followed by an increase* in pres- 
sure usually resulted in several small contractions fol- 
lowed Ik prolonged rest. 

Tliis loss of irritability of the colon musculature 
after prolonycd distention is probably similar to that 
Ob'-erred in the rectum, when tin 1 call to defecation 
luiviny been repeatedly ignored the defecation relies 
beromes depressed or sometimes almost compictly ob- 
literated. It is possible that this loss of irritability 



Fiy I. Tracing of the normal humnn colon showiny the ctTect of prolonycd distention 
upon the muscular activity, consisting of wider intervals between pcristidtic contrac- 
tions and n yrndual slow loss of tone, wider resting intervals between periods of con- 
tr Action* 
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may be responsible for stasis in the proximal colon 
and cecum. Certainly the colon is not in spasm after 
prolonged distention and it may be that our concep- 
tion of colon stasis as almost always being “spastic” 
in origin is a miscomprehension. It is not likely that 
the smooth muscle of the colon has become fatigued 
in this short period, for distention for a period of less 
than two hours usually sufficed to produce inhibition 
of peristalsis and tonus. It is more likely that this 
apparent inhibition is due to loss of irritability of the 
neuromuscular apparatus. Studies of the reaction of 
the denervated gut have not been made by the author. 

The increased activity of the colon musculature 
■with distention is certainly intrinsic and represents 
in part, at least, the characteristic response of iso- 
lated smooth muscle to mild stretching. Bayliss and 
Starling (7) in 1901 stated that “peristalsis in the 
denervated gut was started by the stimulation of local 
nerve plexuses by the presence of a stimulating agent 
within its lumen.” 

Irritating substances introduced into the colon like- 
wise cause marked changes in activity. Plant and 
Miller (8) found that “introduction of cinnamon 
water (U.S.P.) caused a distinct rise in the tone ac- 
companied by an increase in amplitude of the large 
contraction waves.” The introduction of even isotonic 
solutions of magnesium sulphate into the dog’s colon 
produced a marked increase in muscular activity, pos- 
sibly by distention. 

It is improbable that normal fecal residues ever dis- 
tend or irritate the normal colon as was done in these 
experiments but it is possible that the stuffing of 
patients with irritable colons, with high residue and 
roughage diets does produce an aggravation of the 
already existing irritability both by distention and 
local irritation similar to that produced experimen- 
tally. 


Prolonged retention of large fecal residues probably 
eventually raises the threshold of irritability of the 
colon and- may produce stasis not only at the rectum 
but in any part of the colon where such prolonged ac- 
cumulations occur by loss of excitability of the neuro- 
muscular apparatus. 

These observations indicate that the amount and 
character of residues within the lumen of the colon 
are potent factors in determining the character of its 
muscular activity and must be recognized and appre- 
ciated as fundamental factors in any course of man- 
agement intended to correct colon disorders. 

SUMMARY 

It has been shown that the muscular activity of the 
normal colon is influenced by many factors, both ex- 
trinsic and intrinsic. ' 

It has been shown that feeding by mouth produces 
a reflex activity in the colon and that feedings through 
a gastric fistula produce no reflex and that this is an 
appetite or taste reflex and not a gastrocolic reflex. 

The effect of psychic stimuli upon the colon muscu- 
lature has been discussed. 

It has been shown that stimuli arising in adjacent 
viscera have a profound influence upon the muscular 
activity of the normal colon. 

The effect of distention upon the colon musculature 
has been shown; also the effect of prolonged disten- 
tion has been shown and discussed. 
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Human Autonomic Pharmacology 
8. The Effect of Iontophoresis on the Gastric Juices with especial reference to 
Acetyl-Beta-Me'.hyi Choline Chloride (Mecholyl) 


By 

JULIUS LOMAN, M.D., MAX RINKEL, M.D. 
and 

ABRAHAM MYERSON, M.D. 

MATTAFAN. MASSACHUSETTS 


T HE use of the galvanic current for the introduc- 
tion of drugs through the skin began with the in- 
vestigations of Frankenhiiuser (1) in 1898. His 
studies were followed a few years later by those of 
LeDuc (2). This method of therapy became known 
as iontophoresis. Since this early work, numerous 
publications on the theoretical and clinical aspects of 
iontophoresis have been written. Especially has the 
method been used in the field of ophthalmology, where 
it was introduced in 1908 by Wirtz (3). Many other 
workers, including Schnyder (4), Bos 15), and Erlan- 

-vFrom the Division of IVyrhiatrie Rc-carcb. Boston State Hospital, 
Mattapan. Mass., aided by prant* fmm the Commonwealth of 
Massachusetts, the Herbert L. Celler Foundation and the Rocke- 
fell<*r Foundation. 


ger (6), have utilized iontophoresis with various 
drugs in diseases of the eye. 

One of the most recent drugs introduced into the 
body by the technique of iontophoresis is acetyl-beta- 
methylcholine chloride or mecholyl, particularly in the 
treatment of arthritis, peripheral vascular disease, 
myositis and skin ulcers, Kovacs (7), Abel (8), Say- 
lor, Kovacs and Duryee (9). Kotkis and Melchionna 
(10) observed the effects of mecholyl iontophoresis on 
dogs. They concluded that the positively charged part 
of the mecholyl molecule is liberated at the positive 
pole of the galvanic current into the capillaries of the 
skin where it is probably taken up by the blood. Their 
control experiments, in which physiological salt solu- 
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Chart I. The effect of iontophoresis on the (metric Juice 
with (a) niecliolyl alone, ntui (b) with prostiymin and 
mccholyl. In this subject mccholyl alone "'ns not effective 
in diminishing the acidity of the gastric juice, but when it 
was combined with prostigtnin the juice became rapidly 
alltnline and increased in amount. Thr-e changes continued 
for approximately forty minutes, when the current was 
turned off. 

tion was used in place of the rnocholyl. pave negative 
results. 

Kovncs (7) observed that a l',i niecliolyl solution 
applied over arthritic joints causes the following local 
and yen era I changes: local sweating for a period of 
eight to ten hours, increased temperature of the skin, 
an increase in capillary' flow without enlargement of 
the capillaries, slight redness of the skin, a question- 
able slight increase iti the leukocytic count, a feeling 
of warmth, a reduction of the swelling, increased 
mobility and relief from pain. Flushing, generalised 
sweating, increase in pulse rate, salivation, slight 
lowering of blood pressure, and evidence of intestinal 
peristalsis occurred. That the drug penetrates the 
skin through the positive palvanic pole has been defi- 
nitely demonstrated by Alexander and Kolkis (111, 
who found that a substance identical in its physiolo- 
gical ae.tion with mccholyl was present in the per- 
fusate in the hind limbs of animals following ionto- 
phoresis. 

The introduction of niecliolyl into the body by 
iontophoresis may he compared to a widespread intra- 
dermal injection of the drop (12). Jiy either method 
two effects are obtained: (I) a local sweat reaction, 
and (2) if the dose is sufficient, peneral effects of the 
drup are obtained. Thus, we have demonstrated that 
if an electrode the size of a quarter is used as the 
positive pole, a local sweat reaction at the zone stimu- 
lated and practically identical with that res iillinp from 
a local intrademm] injection with mccholyl is ob- 
tained. If several intradermal injections of very dilute 
solutions are made on a subject, not only does a local 
sweat reaction develop, but peneral sweating and nil 
the other effects produced by n moderate to a large 
subcutaneous injection of the drup appear. 

In a previous communication Myerson, Uinkel and 
Dameshek (It!) definitely demonstrated that niecliolyl 
alters the character of the human pastric secretion so 
that the quantity increases, the acidity diminishes, 
pepsinogen disappears, and mucus appears in lartre 
quantities. These chances in pastric function were 
observed to he ns rapid in their occurrence as were 


the other manifestations caused by the injections of 
mccholyl in doses between 20 and 30 my. and wore oil' 
in about the same lenyth of time. Furthermore, it 
was shown that the changes in pastric secretion could 
be completely prevented or abolished by atropin and 
enhanced by the administration of physostipniin or 
prostiymin. For example, 1/50 to 1/100 yr. of atropin 
yivon simultaneously with or prior to the injection of 
mccholyl reyularly checked the production of an alka- 
line mucus juice as promptly as it did the other effects 
of the dray. Ayain, when yivon at the heiyht of the 
niecliolyl reaction, atropin caused a rapid return of 
the juire to its oriyinnl character. On the other hand, 
doses of niecliolyl too small to he very effective in 
chanyiny the reaction of the pastric juice, when com- 
bined with prostiymin or physostiymin, created as 
marked changes in the gastric secretion as did moder- 
ate to largo doses of mccholyl alone. The syncryism 
of prostiymin and mccholyl is as regular as the an- 
tagonism of mccholyl ami atropin not only on the 
gastric function hut also on the other autonomic func- 
tions of the body which we have studied. It should be 
emphasized here that although it is usually safe to 
give mccholyl in dosage of 25 mg., it is definitely 
hazardous to give more than 10 mg. of the drug when 
combined with prostiymin. 

llecause mccholyl when given by the parenteral 
route is explosive and quite transient in its effects, 
the method of iontophoresis was utilized in the present 
study in an attempt to produce slower and more pro- 
longed changes in the gastric juice. In addition, the 
present study includes the use of benzedrine, histatnin, 
and prostiymin introduced into the body by ionto- 
phoresis. 


MATERIAL AND TECHNIQUE 
The same group of subjects who were given mcch- 
otyl by subcutaneous route in the study by Myerson, 
l’.inkel and Dnmesliel: (HD were utilized. The ex- 
periments were carried out under similar basal con- 
ditions. IJefore the application of the electrodes, a 
stomach tube was passed and maximum amounts of 
gastric juice removed at short intervals. The juice 
was examined for free hydrochloric acid, combined 
and total acids and. in a few instances for its pH con- 



Uinrl 2. Prolonged iontophoresis with mecholvl pre- 
ceded and followed by prostiymin. The gastric juice re- 
mained alkaline for approximately two hours, when the 
current was discontinued. 


388 


American Journal of Digestive Diseases and Nutrition 



Chart 3. The effect of iontophoresis with benzedrine: 
An increase in gastric acidity associated with slight in- 
crease in the production of juice occurred. 


centration. Large rectangular electrodes, measuring 
8.5 inches by 6.5 inches, the positive one placed over 
the abdomen and the negative one over the lower back, 
were used. The electrodes were wrapped in gauze and 
finally covered by rubber sheeting which encircled the 
abdomen. The positive electrode was kept saturated 
with either mecholyl, usually a 1% solution; benze- 
drine, a 1% solution; histamin, a 1:10,000 solution; 
and prostigmin, a 1 :2000 solution. The negative elec- 
trode was saturated with normal salt solution. After 
all the juice obtainable was removed, the current was 
applied, usually in the strength of 15 milliamperes 
and at short intervals maximum amounts of gastric 
juice were recovered. In most instances in which 
mecholyl was used, the subjects previously received 
prostigmin (0.5 mg.) or physostigmin (gr. 1/100) by 
subcutaneous route. When prolonged administration 
of mecholyl by iontophoresis was carried out, the 
gauze covering the positive electrode was removed at 
one hour intervals and saturated with fresh mecholyl 
solution. The blood pressure, pulse, and the visible 
effects of the drugs were noted throughout the experi- 
ment. 

RESULTS 

1. Control observations. In order to determine 
whether the changes noted in the gastric juice were 
due to the penetration of the drug itself and not to 
other factors involved in the experiment, the follow- 
ing observations were made: 

(a) The effect on the stomach juices of galvaniza- 
tion with either water or salt: In several instances 
it was observed that no specific changes occurred in 
the acid level or quantity of the gastric juice. 

(b) The factor of heat created by the galvanic 
current applied to the skin: In several subjects the 
gastric juice was examined following the application 
of a hot water pad over the abdomen. Under such 
conditions no definite changes were noted in the char- 
acter of the gastric juice. 

2. Iontophoresis with mecholyl. 

(a) The administration of mecholyl by iontophor- 
esis was carried out in the following manner on three 
subjects : 

In the case of the first subject, who was given 1% 
solution of mecholyl by this method, a fall in the free 
IIC1 of the stomach juice from 12 to an acid deficit of 
14 resulted. Associated with this change there was 


a slight generalized perspiration.. Later, the same 
subject was given 1.3 mg. of atropin subcutaneously 
prior to the mecholyl iontophoresis. No significant 
change in the gastric acidity now resulted. 

In another subject, iontophoresis with a 5% solu- 
tion of mecholyl and with a current of 30 milliamperes 
resulted in a change of the gastric pH from 1.91 to 
8.33, associated with moderate generalized perspira- 
tion. 

In the third subject, no change in the gastric secre- 
tion occurred, when a 0.5% mecholyl solution was 
used, but later a definite drop in the acidity to the 
alkaline side (from 34 to -42) occurred when the 
mecholyl iontophoresis was preceded by the adminis- 
tration of prostigmin (0.5 mg.) (Chart 1). Accom- 
panying this change there was moderate generalized 
sweating. 

(b) In ten other subjects the mecholyl iontophor- 
esis (1%) was preceded by a subcutaneous injection 
of prostigmin (0.5 mg.). In every case there resulted 
a rapid disappearance of free HC1 from the stomach 
and an increase in the mucus content, these changes 
lasting from fort}' minutes to longer than one hour 
(Table I). 

The quantity of mucus produced by the stomach 
was comparable to that observed when the drug was 
given by subcutaneous l-oute.' Most of the ten sub- 
jects exhibited moderate to marked perspiration. 
Samples of gastric juice taken at various intervals 
following the administration of the prostigmin showed 
no change towards the alkaline side. The sudden 
changes in alkalinity and the increase in mucus occur- 
red soon after the administration of mecholyl, usually 
within ten minutes. The pulse rate was observed to 
increase in all but two of the cases in which it was 
followed, the increase varying from 12 to 42 beats per 
minute. One case showed a secondary slowing of 
pulse. In four cases a drop of blood pressure ranging 
from 16 to 30 mm. occurred. 

(c) In two subjects the period of iontophoresis 
was extended for approximately two hours (Chart 2). 
It was found that the alkalinity of the gastric juice 
could readily be maintained and controlled by: (1) 
repetition of the dose of the prostigmin an hour after 
the first injection; (2) renewal of the mecholyl solu- 
tion; and (3) adjustment of the strength of the 


Table I 
Iontophoresis 


Case 

Initial 
~ Acidity 

Peri 

Prc- 

Alkalinity 

id of 

Alkalinity 

Maximum 

Acid 

Deficit 

•T. Ca. 

G4 

7 min. 

30 min. 

— 40 

J. Pr. 

3G 

12 ** 

07 “ 

—24 

H. Rr. 

24 

10 " 

45 “ 

—14 

A. Fe. 

17 

r> " 

70 “ 

—30 

P. Co. 

<l 

in “ 

5? " 

— 24 

C. Pc. 

22 

18 " 

74 

-20 

J. Mr G. 

4 

in “ 

S3 M 

—24 

J. Ca. 

44 


74 “ 

— 40 

J. Ma. 

8 


57 “ 

—40 

A. McN\ 

30 

in " 

50 *• 

—38 
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Chart 4. Iontophoresis with histamin : Note the marked 
increase in gastric acidity associated with the increased . 
production of gastric juice. 


galvanic current. Since the juice becomes alkaline 
with the appearance of the general effects of the 
mecholyl, the current was adjusted to the lowest milli- 
amperage necessary to produce slight sweating of the 
face. Thus, a milliamperage between 5 and 10 was 
found to be sufficient to keep the gastric juice at an 
alkaline level. By this technique, the discomfort to 
the patient was minimal over a period of two hours 
or longer, 

S. Iontophoresis with benzedrine. Benzedrine was 
administered by iontophoresis to four subjects. The 
experiments were followed for approximately two 
hours. Only two subjects showed a significant in- 
crease in gastric free HCI. There was, however, a 
rise in blood pressure in every case ranging from 9 
to 34 mm. of mercury, which indicated that the benze- 
drine had been absorbed (Chart 3). 

4. Iontophoresis with histamin. For comparison 
with benzedrine, two subjects were given histamin 
(1:10,000) by iontophoresis. In the first case, the 
free HCI rose from 7.5 to 114. No change in pulse or 
blood pressure was noted. In the other subject, there 
was a change in the free HCI from 38 to 104, asso- 
ciated with a fall in blood pressure of 20 mm. of 
mercury, but with no change in pulse rate (Chart 4). 

5. Iontophoresis with prostigmin. Prostigmin 
(1:2000) by iontophoresis was administered for ap- 
proximately one hour to two subjects. No specific 
effect in the gastric juice was noted in either case, 
the HCI showing normal variations throughout (Chart 
5). 

COMMENT 

The foregoing results indicate definitely that the 
changes produced in the gastric juice by mecholyl 
iontophoresis, particularly when preceded by the ad- 
ministration of prostigmin are comparable with the 
changes produced by a subcutaneous injection of the 
drug, namely, the production of an alkaline mucous 
juice usually within ten minutes following the begin- 
ning of iontophoresis which is associated with the 


general effects of sweating, increase in pulse rate, and 
fall in blood pressure. The administration of the. drug 
by iontophoresis, however, is capable of more pro- 
longed and not so explosive effects as it is by the sub- 
cutaneous route, since the drug is more slowly ab- 
sorbed and better controlled by the former method. 
It is, therefore, not so apt to cause sudden drops in 
blood pressure as by subcutaneous administration. 
For these reasons the method of iontophoresis is the 
one of choice for the administration of the drug in its 
possible therapeutic use for gastric ulcer in %vhich an 
alkaline gastric juice is desirable. Prolongation of 
the alkaline mucous gastric juice for periods of two 
or more hours can be effected by repeated subcutane- 
ous doses of prostigmin followed by replenishment of 
mecholyl solution on the positive electrode and ad- 
justment of the strength of the current. By these 
means a slight generalized reaction can be maintained 
with the minimum discomfort to the patient. Since 
the point at which the gastric juice becomes alkaline 
corresponds with the onset of the general effects of the 
drug, perspiration may be taken as an index of the 
reaction of the juice. Thus, if mecholyl iontophoresis 
is used as a method of therapy in gastric ulcer, in- 
tubation would be rendered unnecessary. The admin- 
istration of prostigmin prior to the mecholyl ionto- 
phoresis is highly recommended since with mecholyl 
alone production of a mucous juice may not be suffi- 
ciently marked or regularly obtained in some instahees 
(14). It is clear that the effects described above are 
definitely: due to the penetration of mecholyl into the 
body, the other factors of the method playing little or 
no important role. 

The results obtained by iontophoresis with benze- 
drine are not so striking as those obtained by mech- 
olyl. The observations made on the four subjects 
studied indicate that there is a slight increase in the 
acid level of the gastric juice, but this is not so clearly 
evident as when the drug is administered by subcu- 
taneous injection (15). That the benzedrine enters 
the body by iontophoresis is, however, indicated by 
the fact that there is a definite rise in blood pressure 



Chart 5. Iontophoresis with prostigmin: There is an 
insignificant effect on the level of aciditv and production 
of the gastric juice. 
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associated with the slight increase in gastric acidity. 
It is obvious that the drug, when given by iontophor- 
esis, does not penetrate the body in sufficient quantity 
to create as great changes as it does following a sub- 
cutaneous injection (13). 

The alterations in the gastric juice following hista- 
min iontophoresis are as striking as those obtained by 
mecholyl iontophoresis. The histamin molecule obvi- 
ously very effectively penetrates the body, creating as 
marked an increase in the gastric acidity as is ob- 
tained following the subcutaneous administration of 
the drug. 

Although prostigmin given by subcutaneous route 
is capable of producing an alkaline gastric juice, it 
does so very slowly and in much longer time than 
does mecholyl itself. These observations have been 
made by Myerson, Rinkel and Dameshek (13) in the 
previously mentioned study. By iontophoresis, pros- 
tigmin does not appear to penetrate the body, at least 
in sufficient quantity to cause any definite change in 
the gastric juice. 

CONCLUSIONS 

1. The administration of mecholyl by iontophor- 
esis produces an alkaline mucous gastric juice as effec- 
tively as it does when given by subcutaneous injec- 


tion. Furthermore, the method of iontophoresis with 
mecholyl for the production of an alkaline juice has 
distinct advantages over its administration by subcu- 
taneous route, namely, the effects of the drug' are not 
so explosive; the drop in blood pressure is not so sud- 
den or marked; and the period of time of the alka- 
linity is markedly increased. For these reasons the 
former method would appear to be the method of 
choice for its possible therapeutic application in 
gastric ulcer. The administration of prostigmin be- 
fore iontophoresis of mecholyl is strongly recom- 
mended, since the effects of mecholyl are regularly 
enhanced. By the use of these two drugs the alkalin- 
ity of the gastric juice can be maintained for two 
houi’s or longer. 

2. Iontophoresis of benzedrine causes a slight in- 
crease in the acidity of the gastric juice associated 
with a rise in blood pressure. These changes are not 
so marked as when the drag is administered by paren- 
teral route. 

3. The administration of histamin by iontophor- 
esis results in a much greater increase in gastric 
acidity than does benzedrine. 

4. The administration of prostigmin by iontophor- 
esis causes no significant changes in the acid level of 
the gastric juice. 
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Electro-Coagulation of Rectal Cancer' 

By 

R. PITANGA SANTOS, JI.D.f 


I N the treatment of rectal cancer we can from the 
outset exclude radium and X-rays. Radium is diffi- 
cult to use in the requisite amount. Even when well 
placed with the help of the proctoscope, it is not easily 
kept in loco for the necessary length of time, on ac- 
count of contractions of the rectum. Furthermore, the 
mucous membrane of this organ is very sensitive to 
radium. This sensitiveness can be noted even when 
radium is applied to adjacent regions. I have known 

•-Reprinted from Prrista Erasilcira dr Cirurpia. No. 2. Feb.. 1936, 
translated by Prof. Carlos E. Knny, University of California, Berk- 
ley, California. _ 

‘Member of the University of Rio de Janeiro Medical Faculty and of 
the Brazilian College of Surgeon*. 

Submitted April 30, 1937. 


cases in which the use of radium on the cervix of the 
uterus has produced intense rectitis with early stric- 
ture, and sometimes deep necrosis, with eschar for- 
mation on the rectal wall. In the last three years I 
have found three cases of this kind. The difficulty of 
keeping radium tubes in place (on the affected area) 
makes its use in the rectum dangerous. 

X-rays cannot reach the tumor in sufficient dosage, 
on account of the deep location of the rectum and of 
the bony pelvis that surrounds it. The disadvantage 
of direct application through a tube inserted into the 
rectum, such as the Schaefer-Witte apparatus, is that 
the patient cannot endure it because the application 
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t n’ki'ri :i loop time. It would 1m' jmssible only with a 
million-volt apparatus, pormitiinp n short treatment 
of or 5 minutes. However, such an apparatus in 
very exjM-nsive and the treatment would he economi- 
eallv of preat cost. 

There remain su recry and elect rixonpulation. Other 
treatments have been employed; we are now atteinp- 
titip pusieurirution i>f the tumor by means of short 
naves. The results are still too uncertain and revent 
to be reported. 

There is also the vompre.-sed-oxypen treatment, 
which Prof. Osorio tit- Almeida has been tisinp with 
satisfactory results ( accord i up to the authors. This 
treatment, unfortunately, necessitates hiph-voltape 
X-rays. It is slow and eo<tlv, and in many cases can- 
not he employed. Moreover, results for recta! cancer 
have no* provtxi satisfactory, r,‘. least until a short 
time ape. Recently the author ltas used radium U>- 
pether with oxypen. and hn-> s-s tninply had In-tier sne- 
ers;'. in any case, ft is not a practical method because 
if is drawn-out. and expensive. 

As for surpery in nvtai cancer — the earlier the 
opera! i'.>n the better the results. Unfortunately, this 
is not always jv\i«ibh-, Fatly diapnoM.* js penerally 
a matter of chanre. in-eaU'e rectal cancer develops 
quietly durinr the first few months. It,-, only usual 
symptom does not alarm the patient: stuhbirn cm- 
stipation. It causes neither pain nor pres Min- nor 
bl"edinp. If. by chance, a doctor is censultcd, he like- 
wise suspects nothin?, in view of tin- absence of other 
symptom.'. Therefor*’, the stir-peon has an opportunity 
to ope rate only on very advance! rases. NYvritheh 
surpery in rivtal cancer is. in the majority of rn , <"\ 
.successful. Then fore 1 am not tryinp to ce,;ubat 
surpery. for I have reorted to it my.-clf on several 
tvemdons. f fill, it is:-.", fewer advantape* than bn-- 
cor.pulation. It is a more serious operation, more 
hirr.sirrhapic and more suhjtrt to tectirrenr** of the 
mahidy. 

With ehc trccons-ulation the operation can be per- 
form'd without !<><-. of blood and without shoe!; to 
the patient. Even under the p-i.n <t condition' of 
op< rabili’y, the patient cnarpes lookinp non*- the 
wor-e. Furthermore, it i- an <vonomiral operation. 
Wh<n condition* are idenfiral, piv>n an incipient 
car.ver in the rectal ampnlfa. surpery remove' the 
whole rectum, from the canal to the sitvnoid. wlpre.i-' 
i-i'ct riM-oapniat )>,(• destroys only the tumor and pr<- 
'•• r.es the rest of the- r<-cta) ampulla. 

Often thi.« operation can be performed at one time, 
and only in very advanc'd ra-ei i» it nere -sary to 
fashion .an iliac ante-. My experience in coarulation 
had- me to prefer it to -urpi ry. 1 have made '.»*> 
coapulatiotfi on very advanc' d tumors without a i-inplc 
•hath from operation, of tb<se 2,"i conciliat'd ea-<s. 
a' died of mita.'tm-i,'; 27 are Hvinp: 

1 Ini' been cured 7 year". 

1 have leen cured <1 year- and 8 month'. 

2 have been cured 0 year:, and 2 month'. 

1 ini' been cured <1 yean; and .'! months. 

J ha“ been cured •! year.' and P month'-'. 

2 have teen eti red 2 years and f> months. 

2 have been cured 2 yea re and p month 1 . 

2 have h'-on cured 2 yearn and G month:-. 

5 have been cured about f> year--'. 

o were eoapuhit'd this year 


The technique and instruments of diathermo-eoapu- 
latinn are well known. I use an apparatus of (i amp. 
because our service does not permit the use of a 
stronger one. There are apparatuses of 20 amp., like 
that of Knyser in Reriin. With a G amp., coagulation 
is siovvev and more laborious. but pood results can be. 
obtained. The tumor is coagulated propressivcly from 
the surface downward. As the tissues become coagu- 
lated, they must be curetted, Iweause if a thick layer 
of coagulated tissue is allowed to remain, the deeper 
ti'sins will not be destroyed. The elect rocoapulator 
must lie constantly cleaned, because coagulated tissue 
milters to it. The technique is siiphtly blind. One- 
works with a diathi rmo-coapnlator as with a curel in 
"sti-.iinyelitis. Cancerous tissue is coaptiiated more 
easily than healthy tissue; in that way one knows 
when one has reached normal tissue. The only safe 
rule is to proceed cautiously, attentively and slowly. 
The only puidc is the hardness of the tumor, which 
contrasts with the ndjoiuinp tissues. A dipilal ex- 
amination must therefore lie made from time to time. 
In the lower half of the ampulla, nothin? need be 
feared. In the tipper half, however, one runs the risk 
of perforatim-t the bladder or the peritoneum. Vet 
thi<» wilt occur only when the tumor extends to those 
nri'in-*. That has tu-ver happened in the coat: illations 
I have performed. 

When the tumor has bi-cn destroyed, (lie last layer 
of ro, -undated tissue should not is- sorapi-d. So that 
when t!i<- scar idotiphs off, the stirroundin? tissues are 
protected by a defense layer and the peritoneal cavity 
will not lie perforated. At Iea«t. flint has always be< n 
so in my ra«<\-. 

There remain* the problem of perirectal adeno- 
pathy. A* a rule ! disregard it. In the preat majority 
of case?-, mi eh adenopathy is only intlammatory. This 
fact has liven proved by numerous authors ami my ex- 
perience apreex fully with theirs. Furthermore, cancer 
develop'* slowly in depth. It develops circumferen- 
tially. .'pi'-adinp over the mucous membrane of the 
ri-ctum. 

i.eiithal (‘lieatle. surpeon in Kimr's Uollope Hospital, 
Eotidon, published in tin* February, 1PM. issue of the 
/frifish .’/"fil'd Jnuri.nl. an article with numerous 
microph"!<>prnpli«, rhowinp lnnpitudinal and trims- 
verse cuts of a rectal cancer, in which it is evident 
that cancerous cells are noncxistant adjoiniup the 
tumor. I’etw-t ration through lymphatic channels is 
also very slow, because we see larpe rectal tumors 
operated upon without emptyinp those jrnnpliii and 
with a survival of a to G years and no local metastasis. 
Furthermore, any pericancerous adenopathy revealed 
by dipitnl probe may likewise be coapulated. 

This is the ml" 1 follow: in incipient rases in which 
the tumor occupies a rinall jiart of the rectal circum- 
ference. 1 eoapulate tratmannlly after dilatinp the 
sphincter, in more advanced cases. 1 section the anal 
' anal, in the posterior anple. a* far as the coccyx, and 
i conciliate in the open, as it were. If the tumor occu- 
pies only half the circumference, J eoapulate only that 
half, preservinp the rest of the rectal ampulla, lleal- 
inp takes place normally in 20 to -10 days, obtaininp 
ab-o a perfect healinp of the anal wound, with the 
sphincter preserved. If the cancer occupies all the 
lectal circumference, coa pula t ion must destroy the 
whole orpnn. Then a preliminary iliac anus is made 
which will facilitate tin- healinp of the wound. In 
I cases, a fibrous tube remains in place of the 
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rectum. Sometimes this tube is sufficiently elastic to 
permit closing' of the iliac anus. I have three such 
cases and for six years these patients have been doing 
well. When that does not occur, the patient keeps the 
iliac anus permanently. 

Surgery could in such cases accomplish a lowering 
of the sigmoid and thus afford greater convenience to 
the patient. It is necessary to consider, however, that 
in these advanced cases the general health of the 
patient is precarious and such an operation is much 
more serious than coagulation. For advanced cases, 
diathermocoagulation, therefore, has the advantage of 
less risk to operative mortality. 


In incipient cases it has the advantage of economy. 
One can destroy the tumor and keep the rest of the 
rectal ampulla, performing the operation without per- 
forating ducts or lymphatics, because the tissues are 
progressively coagulated and curetted. And coagula- 
tion is best employed in beginning cases, because in 
these it is possible to destroy the tumor and preserve 
the rectum with a relatively small operation. 

From this point of view coagulation has all the ad- 
vantages of the nonsurgieal methods (effecting the 
cure with no risk to the patient) , and has the advan- 
tage of being easier, more rapid, and more economical. 
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THE DESIRABILITY OF MEASURING THE 
ACIDITY OF THE GASTRIC SECRETIONS 
RATHER THAN THAT OF THE 
GASTRIC CONTENTS 

F OLLOWING the administration of a test meal the 
samples removed from the stomach contain the 
secretions which entered the stomach mixed with and 
diluted by a variable and unknown quantity of the 
fluid given with this test meal; this mixture consti- 
tutes the gastric contents. It is often, and in fact, 
usually assumed that the acidity of the gastric con- 



tents bears a direct and constant relationship to the 
acidity of the gastric secretions. Under many con- 
ditions this is not true and the failure to recognize the 
difference which often exists has led to a great deal 
of confusion in studies on gastric acidity. 

When secretogogues are placed in the stomach, 
secretion of acid begins rather promptly and may then 
continue for some time at a fairly high and constant 
rate, independent of the amount of the meal remaining 
in the stomach. Thus, in dogs with whole-stomach 
pouches, secretion may continue for considerable 
periods of time after the meal has been removed. 
Variations in the rate of emptying of the stomach 
may, therefore, cause marked changes in the acidity 
of the gastric contents, due to changes in the propor- 
tion between the amounts of test meal and secretions 
present. Such changes, naturally, need not be related 
to the changes which are taking place in the acidity 
of the secretions entering the stomach. 

The following examples illustrate this point: I. 
Suppose that two patients are given the same type of 
test meal which contains 400 c.c. of fluid. Suppose 
that during the same test period identical amounts of 
secretion of exactly the same degree of acidity entered 
the stomach. If the rate of emptying was' the same 
in both patients, then the acidity of the gastric con- 
tents would be the same in both. Suppose, however, 
that the rapidity with which the test meal leaves the 
stomach differs in the two patients, so that the gastric 
content, removed from patient (A) consists of the 
secretions which entered the stomach plus 100 c.c. of 
the fluid given with the test meal, while in patient 
(B) only 50 c.c. of fluid given with the test meal is 
mixed with the secretions. Titration of the gastric 
contents would lead to the erroneous conclusion that 
patient (A) either secreted only one-half as much acid 
or that the acidity of his secretion was only one-half 
as great as patient (B) while in reality the amount 
and acidity of the secretions were identical and the 
only difference was that in patient (A) the secretions 
were diluted by twice the amount of fluid from the 
test meal. II. Following various surgical procedures 
the rate of emptying of the stomach is often markedly 
altered, and due to this fact titration of the gastric 
contents often fails to reveal the true changes pro- 
duced in the acidity of the secretions entering the 
stomach. For example, if following a certain surgical 
procedure the acidity of the secretions were to be re- 
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aikvii to one-half its original value while at tin* same 
timr the rate of emptying of tho stomach was in- 
creased m> tliat only one-half as much fluid from tho 
tost meal remained in tho stomach to dilute the secre- 
tions. thon the resultant acidity of the pn.-dnV miiti-nfs 
would ho tho same ns before the operation. 

A similar typo of reasoning will show that the 
acidity of the pastric srcri tions might he markedly in- 
creased hy some procedure hut if a mrrexpotidinp 
slowi ay of the rate of emptying should occur, then 
the acidity of the ronft nfs would remain unaltered. 
These examples are not hypothetical hut have actually 
Iveen encountered in experimental work. 

The ulrnve examples show that the acidity of the 
t.wlnc coiiUDi* cannot he used to study rhanpe u in 
the aridity of the jjasfnV s«rrrf«ons; the two are 
distinct entities and should he measured separately. 
When histamine is given and the secret imi- returned 
from tin- empty stomach hy continuous suction, it is 
the acidity of the secretions that is Winy studied. 
However, the results obtained in this way are of 
doubtful significative first, l»srause histamine is th» 
most iHiwerfni stimulus known for the secretion of 
acid and n!«o probably an abnormal one, and under its 
influence many regulatory phenomena ate pn-iented 
from exerting their eiTeet; second, in this ty (><• of tie", 
the norma! filling and emptying relieves are nle-i-nt 
and it >-• well known that they play an important rob- 
in regulating the acidity of the pa- trie secretion*. 

A latter way of studying the acidity of the gastric 
secretion** Is to put some substance whirh is not de. 
s troivd or absorbed from th.c stomarh in the fluid of 
the test meal ami to determine the concentration of 
this substance in the pa-trie samples. When this is 
known, it is pr.“ihle to say just how much of th- tiuid 
in the sample of gastric contents is fluid originally 
trice n with the lest meal and how much i» fluid of the 
f'cr>‘!ion« which intend the stomach, liy dividing 
the aridity of the content*' l.v tie- amount of fluid 
secretions whitli tiny contain, the true aridity of the 
pastric secretions run he oMnim-d. 

C. M. Wiihilny. M Ik. Omaha. New. 


has r j;o - 1 ; stem uv;y and the uhksitv 

i'i:ouu:.M 

A.STflO-KNTKIlOl.OfJY, includinp th** icier.ce of 
y nutrition, is th*- topical specialty to direct medical 
thoupht in the problem of obe-iti anil to provide 
leadership for it« proper control. laxi-i-eiii-i* weight 
with it- avnv.'juted diseases presents one of tin- print - 
est opportunities in th*- field of per.-ona! preventive 
mcdicira*. Insurance itatisttes lonp apo estaidislied 
ami have repeatedly re-< slahlo'hed increasing mor- 
tality rates- corresponding quite ai-curatelv to mcna*- 
inp deprees of ole-sity. Two-thirds of all people over 
forty years of ape with fifteen (ennuis or more uv«*i-- 
weipht show some depree of hypertension. This ;« 
controlled to an unnppri-rinti-d depre- by weight re- 
duction. It is- extraordinary that these statistics have 
Wen so larpely ipnored hy tie- medical profession. The 
relationship of excessive weipht to such conditions 
as diabetes, biliary tract disease, certain forms of 
hypertension, nervous and depenornt ive disease is un- 
doubted. The numbers of cases in these primps run 
info the millions ami apparently are increasing'. 

There arc innumerable instances of successful and 
permanent weipht reduction in marked obesity under 
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intelligent medical supervision with extraordinary re- 
lief from distressinp symptoms, it requires only ti 
proper conviction and a little personal force on the 
part of the physician. With definite instructions ami a 
balanced diet of milk, epps, whole (train cereal. lean 
meat, preen vegetables. and fruit, of proper total 
caloric value, it is thorouphly practical in a majority 
of individuals who seek medical advice, especially a 
periodic health examination, to attain and maintain a 
proper weipht level. Impersonal propapandn is less 
effective and often unwisely applied. It is necessary 
to individualize, to follow the blood pressure in some 
cases and to see that the reducinp proprom is carried 
out at a rate and under conditions that permit of 
proper readjustment of the di pest ive and circulatory 
organs. Then, ns a rule, the patient has an improved 
sense of well living durlnp the whole period of reduc- 
tion. 

There are obviously psychological reasons why the 
matter of obesity is so penerallv neplcrled. Some 
doctors do not like to pive unwelcome ndviee or do 
what they think will hi* unpopular with the patient. 
It is only tin- superior physician who will persistently 
pursue tin* cause of vaptie symptoms into the field of 
patholcpirn! physiology after he is /insured by elabo- 
rate if - ts that there is no orpanie disease. In tile 
first place, preventive efTorts never have the dramatic 
appeal of i per (tie curative medicine and hence do not 
compete well for the busy doctor’s time and interest, 
unless the humanitarian spirit of service has been de- 
veloped alonp with the scientific viewpoint. Moreover 
the patient may have had a prulonped period of mal- 
nutrition or u disease in which full nutrition is de- 
sirable. Kvi-n tin- physician in his desire to make the 
ulcer patient pain weipht may forpet that a pro at 
eMi-.-s of weipht predisju'ses to the recurrence of ulcer 
as Well ns to other troubles, 

Inditieri-nce on the pari of flu* profession toward 
olusity and indi-i'miti-ncss in tin- matter of dietetic in- 
structions ate, liowvvcr, reprehensible in other re- 
spects. Patients turn to dietetic fads, drastic reducittp 
methods, incomplete diets, larpe amounts of thyroid 
extract, and evert toxic drops such as dinitrophewd 
after passing throuph the hands of repular physi- 
cian*:. Home irrepular practiliojier.s hy unscientific 
me th *>ds and quit*- incomplete diets have even tempor- 
arily reliev'd obese patients. Nutritional deficiencies 
are very prevalent as bar. been emphasized by Minot 
anti his associates. These deficiencies may exist with 
obesity and likewise rail for scientific dietetic advice 
from the physician. 

Newhnrp and others have shown hv accurate 
measurement (if the eru-rpy output and caloric intake 
that all obese individuals have invariably become fal 
simply and solely because they have eaten too much 
for tln-ir type and that they will all lose weipht with 
suflWientiy minced caloric intake. The weipht ran 
even he predicted quite accurately under fully con- 
trolled experimental renditions, tllandula r factors, of 
••nurse, nlTi-ct basal metabolic rates 1ml are of minor 
importance in the practical manapement of obesity. 
Appetite is no safe puide to nutritional needs, Carl- 
son has shown that the eravinp for food is larpely a 
matter of memory of pleasant fu**tes and pleasurable 
satisfaction. The appetite can really he re-educated 
and after a period of adjustment the eravinp for ex- 
cessive food may hr larpely lost. It is the problem of 
overcoming a had habit. Newhnrp reported a rase of 
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a 560 pound man reduced over a period of two years 
to 194 pounds. This patient maintained his weight 
at 194 pounds in health and at work and stated that 
he did not crave more food. In many individuals 
middle age with its decreasing metabolism calls for 
an intelligent control of eating habits to avoid exces- 
sive weight. 

Discussions of obesity often sound pedantic and 
platitudinous and are very apt to end in levity especi- 
ally when ludicrous figures are exhibited. Conse- 
quently, the fact that obesity plays an important part 
in health and even life is forgotten. It is anyone's 
privilege, if he chooses, to have the philosophy of “eat, 
drink and be merry" regardless of obesity but there 
is no use in deceiving himself as to the facts. He can- 
not successfully rationalize his follies on the basis of 
the facts. It is advisable in practice, not to be too 
arbitrary about normal weight standards but to give 
plenty of latitude to different types of individuals. 
There is plenty of obesity beyond such limits. The 
therapeutic results of weight reduction fully justify 
the effort. It is really essential to head up a sane, 
scientific movement in relation to obesity in a respon- 
sible organization or group within the profession in 
order to disseminate sound information in reference 
to the importance of weight control, complete nutri- 
tion and a properly balanced diet. 

It is suggested that the gastro-enterologieai speci- 
alty accept the challenge and assume the leadership 
in an unsensational but persistent campaign for the 
popularization of weight control in connection -with 
periodic health examinations or any form of personal 
preventive or curative medicine in private practice. 

V. C. Rowland, Cleveland, Ohio. 


THROMBO-ULCERATIVE COLITIS 

C HRONIC ulcerative colitis (colitis gravis) is now 
widely believed to be an infectious disease of the 
large intestine. A clearer understanding of the con- 
dition specifically designated as chronic ulcerative 
colitis and the realization that there are many ulcera- 
tive inflammatory processes of the colon which in the 
present state of knowledge cannot reasonably be in- 
cluded under this designation have, however, focused 
the attention of more and more students of this dis- 
ease on the hypothesis that it is of streptococcal eti- 
ology. 

A few workers still hold that the condition may 
be the end stage of an infection by organisms of what 
used to be called the colon-dysentery group, and which 
now would include Escherichia coli, Shigella dysen- 
teriae, and Shigella paradysenteriae. Their belief is 
based on the finding of these microorganisms in a few 
cases of ulcerative colonic disease, a slightly elevated 
concentration of antibodies of these organisms in the 
blood of a few patients and the therapeutic response 
of some of the patients to administration of antidysen- 
tery serum. In study of a large number of patients 
who have this disease, and in study of another group 
of patients who have other types of intestinal dis- 
order, including cancer of the colon, infectious granu- 
loma, amebiasis and irritable colon, as well as in study 
of normal individuals, a similar elevation of the con- 
centration of antibodies of these organisms has been 
found. Because of these findings, and because men 
who have held to this belief have selected their cases 
from regions where the Bacillus dvsenteriae is pre- 


valent, this hypothesis of causation would hardly seem 
tenable. 

Another hypothesis of etiology has as its basis the 
idea of infection by a variety of organisms. The 
thought has been that many kinds of bacteria, under 
special conditions, may initiate the pathologic process 
and may be responsible, in some instances, for its 
continuance. Among the organisms so incriminated 
have been Escherichia coli, pneumococci, staphylococci, 
and others. It has been suggested that the normal 
intestinal inhabitants assume virulence when bodily 
defense to infection becomes reduced. The same could 
be said about any infectious disease, but that would 
not necessarily permit incrimination of the bacteria 
present at the site of infection late in the course of 
the disease. 

A third hypothesis of etiology has been concerned 
with deficiency of vitamins, minerals, and other sub- 
stances. Studies of large numbers of cases would 
suggest that when .deficiencies occur, they are not 
primary but occur more as complications of the dis- 
ease. 

Another hypothesis of causation of this disease has 
been concerned with changes in bodily metabolism, 
such as occur in diabetes, goiter and similar diseases. 
Experimental evidence for this is lacking. 

Others have explained the condition as the result of 
a residual infection following infestation by amebas 
and other parasites. There is much to support the 
thought that when parasites occur in association with 
chronic ulcerative colitis, either two separate condi- 
tions are present, in which the parasites are causing 
only part of the symptoms, or they are only incidental 
intestinal inhabitants. 

The most widespread view, and one which is sup- 
ported by much experimental evidence, is that chronic 
ulcerative colitis is an infectious disease, caused by a 
specific microorganism or by a group of microorgan- 
isms. The group of microorganisms is of the strep- 
tococcal variety and much evidence is at hand to sug- 
gest that a diplostreptococcal form of characteristic 
biologic and morphologic properties is at least one of 
the main instigators of the disease. In the light of 
present-day knowledge such an organism must be con- 
sidered the inciting factor in this disease. Whether 
or not the organism alone is responsible for the in- 
fection, or whether its association with a fdtrable 
virus is important, has been a recent subject of dis- 
cussion. Some have suggested that the toxin of this 
organism is alone capable of producing the disease. 
This thought has led to the search for a fdtrable virus. 
So far, the fact that both the toxin and the organisms 
seem to play parts in the inception of the infection, 
again would establish the importance of the presence 
of the diplostreptococcus. 

Men have learned to recognize many factors which 
predispose to or lay the ground work for the invasion 
of this organism or its toxins. Among these should 
be mentioned infections of the upper part of the res- 
piratory tract, such as tonsillitis, bronchitis, and sinus- 
itis; pneumonia; distant foci of infection, particu- 
larly teeth with periapical infection; other systemic 
infectious conditions with intestinal manifestations, 
including bacillary dysentery and irritable colon; 
metabolic disturbances including pregnancy; dietary 
deficiencies and local trauma. These and other condi- 
tions seem to render the intestine more vulnerable to 
the invading organism but many times none of these, 
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or any other predisposing factors, seems to be at 
hand, and primary overwhelming invasion by the 
streptococcus can be demonstrated. 

That a disease of such clear-cut clinical symptoms 
and pathologic signs should call forth a discussion of 
etiology, and should labor under so indefinite a term 
as “chronic ulcerative colitis,” is unfortunate. Men 
of large experience in the study of gastro-intestinal 
problems are thinking of a well-defined entity' when 
they designate an intestinal disease as chronic ulcera- 
tive colitis. All admit that the term is sufficiently in- 
definite to allow the inclusion under it of numerous 
•nondescript conditions, as well as other specific, ulcera- 
tive diseases. This is, perhaps, the reason for dif- 
ferent opinions on etiology in the past. 

Careful analysis of much of the voluminous litera- 
ture which has accumulated on ulcerative colitis in the 
last decade demonstrates that there still exists the 
tendency to classify any kind of colonic ulceration 
under the designation, "chronic ulcerative colitis.” 
With the accumulation of more exact information on 
the nature of this most distressing intestinal infec- 
tion, it has become increasingly apparent that many 
of the conditions previously thought classifiable under 
the designation “chronic ulcerative colitis” must be 
eliminated if the term is to be retained. Those cases 
in which there are characteristic clinical, sigmoido- 
scopic, and roentgenologic data represent an entity 
which should not be confused with other conditions. 
The history presented by the patients is exactly that 
which one would expect, judging from the nature of 
the intestinal pathologic change that is present. There 
is a diffuse inflammatory process involving the wall of 
the bowel, and resulting in a characteristic procto- 
scopic picture and a typical roentgenologic deformity. 
The nature of the history which the patients will give 
will depend on the extent of the disease and on the 
amount of damage to the bowel that has occurred. 

All these observations serve to emphasize the im- 
portance of a suitable name for the disease now known 
as "chronic ulcerative colitis.” The pathology of the 
•condition, as it is seen in the living and in the dead, 
has been adequately described. Its sigmoidoscopic 
picture is clear cut and the steps in its development 
have been carefully and repeatedly observed and re- 
corded. Its inception seems to have the following 
sequence: attack of the bowel through the blood 
stream by a microorganism or its toxin, resulting in 
multiple thrombosis of capillaries in the wall of the 
bowel, followed by tiny hemorrhagic infarcts, dissolu- 
tion of these infarcts, formation of minute abscesses, 
and the appearance of the disease from the mucosal 
side as a granular, bleeding surface. Only cases in 
which this is the pathologic picture should be given a 
name which represents what is now known as chronic 
ulcerative colitis. 

But since this name readily allows the inclusion of 
other ulcerative conditions, a more suitable and more 
descriptive term should be found. To this end many 
names have been considered and cast aside. The fact 
that the streptococcus is found to play a part in the 
picture makes it desirable that this fact be taken into 
consideration in choosing such a name. However, 
when etiology is brought into a name, such a name 
may become cumbersome. A mere description of path- 
ology should be adequate. The designation "thrombo- 
ulcerative colitis” would be descriptive, clear cut, and 


would tend to avoid falsely classifying other condi- 
tions with this disease. 

J. Arnold Bargen. 


THE REGULATION OF GASTRIC ACIDITY 

T HE acidity of gastric contents can conceivably be 
regulated by several methods, namely (a) neu- 
tralization and dilution by alkaline fluid of gastric 
origin, (b) neutralization and dilution by fluids of 
extra-gastric origin, including ingested food, and (c) 
regulation- of the production of HC1 by the stomach. 
The first of these methods is admittedly of very minor 
importance. The mucous secretion of the stomach has 
an alkalinity of only 0.04 N and is small in volume (1) . 

The second possibility was emphasized by Boldyreff 
(2) who originated the theory of the auto-regulation 
of gastric acidity by regurgitation of alkaline intes- 
tinal contents. Since pancreatic juice is the most im- 
portant component of the intestinal secretion both in 
point of volume and degree of alkalinity, it would play 
a prominent role in this mechanism. That regurgi- 
tation does occur is generally conceded, but all in- 
vestigators have not been satisfied that it constitutes 
a major factor in the regulation of acidity. 

The third factor, regulation of acid formation by 
the stomach, was considered of prime importance by 
Rosemann (3), who maintained that the acidity of 
the gastric juice varied with the rate of secretion of 
the latter. This alteration of the acidity was aeeom-, 
plished by the parietal cell, which Rosemann believed 
was able to convert into HC1 a valuable proportion of 
the NaCl passing through it. This theory has suffered 
considerably under the attack of recent investigators, 
who have adduced evidence favoring the view' that the 
secretion of the parietal cell is a pure solution of HC1 
of a constant concentration (approximately 170 MM. 
or clinical units) (4, 5, 6, 7) . These authors maintain 
that the variations in the acidity of pure gastric juice 
are due to the dilution and neutralization which re- 
sults when variable quantities of this acid solution 
are secreted and mixed with a relatively constant 
quantity of another fluid consisting of mucus, sodium 
chloride, and buffers. This alkaline fluid is of such 
small volume as to significantly effect the acidity of 
gastric juice only when the rate of production of acid 
is very small. Since the acidity of gastric juice as 
normally secreted is much higher (0.4-0.5%) than 
that of normal gastric contents (0.2%), the question 
arises as to how the latter is maintained at this figure, 
if regurgitation is not the major factor. 

During the greater portion of the digestive period, 
the enormous diluting and buffering power of a 
normal meal will, of course, prevent the acidity from 
rising very high. But what prevents the acidity from 
eventually becoming excessive? A significant new 
possibility is suggested by the work of Wilbelmj, Mc- 
Carthy and Hill (8), Griffiths (9), Day and Webster 
(10) and Crider and Thomas (II), ail of w'hom have 
observed that the introduction of HC1 in the duo- 
denum will depress the further secretion of acid by 
the stomach. This w-ould provide a truly automatic 
mechanism for the regulation of gastric acidity. 

A combination of the above acid inhibition and in- 
testinal regurgitation mechanisms, offers a most at- 
tractive compromise theory, which may be considered 
to operate as follows. When the acidity of the chyme 
entering the duodenum becomes too high, the further 



39G 


American Journal of Digestive Diseases and Nutrition 


production of HC1 is inhibited. At the same time the 
acid acting from the duodenum inhibits gastric mo- 
tility, relaxing both the pyloric antrum and sphincter 
(12). This permits regurgitation of alkaline fluids 
from the intestine, which results in a rapid diminu- 
tion in the acidity of the gastric contents. It would 
seem that both processes are important, for, in the 
absence of regurgitation, the secretion of a greatly 
reduced quantity of juice of an equally reduced acidity 
could only very slowly accomplish a significant reduc- 
tion of the acidity of the whole gastric contents, and 
until the acidity was restored to normal, the acid 
acting from the duodenum would markedly retard 
evacuation. On the other hand, if acid secretion con- 
tinued unabated, the volume of intestinal fluids being 


regurgitated into ,the stomach would have to be almost 
as great as the volume of gastric juice being secreted 
into the stomach, a condition which would also inter- 
fere with gastric evacuation. However, by a proper 
coordination of the two processes, namely, inhibition 
of acid production and neutralization by regurgita- 
tion, the regulation of gastric acidity could be most 
efficiently accomplished. 

It would be of interest to know whether the mech- 
anism by which acid in the duodenum inhibits gastric 
secretion is reflex or humoral in nature. It would also 
be of importance to determine whether a disturbance 
in this process is responsible for clinical hypersecre- 
tion. 

John S. Gray. 
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Book Review 


Clinical allergy, manifestations, diagnosis and treat- 
ment. By A. H. Rowe. Philadelphia, Lea and Febiger, 
1937, 812 pages. 

T HIS book should be of great interest to all phy- 
eians who see many patients with gastro-intes- 
tinal disease. Rowe has done much pioneering in the 
field of food sensitiveness and he here sums up in 
very readable form the wisdom which has come to 
him during the years. In addition he gives the student 
easy access to a large literature. 

Those fmstro-enterologists who are using Rowe’s 
elimination diets will be interested to see the modifica- 
tions that he has made in them. They are particularly 
useful in cases of migraine in which the diet may have 
to be continued for some time in order to tell whether 
or not the attacks are going to disappear. 

Some readers may disagree with Rowe’s view that 
ordinarily one must keep up the diet for weeks or a 
month or more before one can tell whether or not it 
is doing any good. The reviewer’s impression is that 
ordinarily, at least in cases of indigestion, abdominal 
pain and soreness, if the relief does not come in 
twenty-four hours, it is not going to come with the 
particular elimination diet being used. 

Many physicians will doubtless find helpful Rowe’s 
instruction for the taking of histories. The question- 
naire which begins on page GG4 should be very useful. 

It is nice to find Rowe stating now that in many 
cases the skin tests are of little help, especially in the 
diagnosis of food sensitiveness. 

We are particularly pleased to see the large number 
of recipes for the preparation of food. They should 


be very helpful particularly to mothers who have to 
cater to children with marked sensitiveness to milk, 
eggs, and other commonly used foods. 

On page 170 Rowe wisely points out that the en- 
thusiastic allergist must always remember that many 
of his patients, and even those who have definite 
allergic symptoms may be suffering mainly from 
nervous complaints, and they may be markedly psy- 
chopathic or "relatives of the insane.” Unfortunately 
the markedly allergic person is commonly tense and 
nervous and hypersensitive to everything, and the 
handling of his problems calls for a tremendous 
amount of skill, understanding, and patience on the 
part of the physician. 

Certainly Rowe’s book should be owned and read 
and consulted frequently by every busy clinician. 
There is no question that as civilization advances, and 
man .has to come in contact with more hundreds of 
substances gathered from the four corners of the 
world, there will be more cases of allergic disease, and 
physicians will always have to keep thinking of this 
type of sensitiveness as a possible cause of illness. 
Allergic sensitiveness is now being found to explain 
some common and very annoying symptoms such as 
canker sores in the mouth for which there was form- 
erly no explanation and no useful or logical treatment. 

About the only suggestion that a reviewer might 
make for future editions of this book is that Dr. Rowe 
then base his statements more on his own experience 
and less on the statements which he finds in the litera- 
ture. 

Walter C. Alvarez, Rochester, Minn. 
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Seymour, William B. and Liebow, 
Averjll A, 

“ Abdominal Intermittent Claudi- 
cation” and Xarroiving of the 

Celiac and Mesenteric Arteries. 

Am/. hit. Med . Vol. A', pp. tOJ-l- 
mi. 

The correlation of the clinical and 
pathological data of a case of gradual 
occlusion of the celiac, mesenteric and 
left iliac arteries is presented by the 
authors. 

A spinster of 70 was admitted to the 
medical ward complaining ehietly of 
abdominal pain after eating. Numb- 
ness in the left calf upon exertion, 
tingling sensations in the fingers, and 
constant tinnitus had been noticed for 
six months. The abdominal pain began 
three months before admission. Im- 
mediately upon the ingestion of any 
food except water and fruit juices 
there would appear a sharp steady 
pain in the region of the umbilicus 
radiating to the symphysis pubes, left 
lower quadrant and back. The pains 
would last 5 to 30 minutes and were 
followed by a constant slight dull ache 
in the epigastrium. On two occasions 
she had been nauseated and had 
vomited a thin colorless fluid. One 
week before admission she had had a 
watery diarrhea of two days duration. 
She thought her stools had been bluek 
at times. There had been no ab- 
dominal distention. 

Physical examination revealed 
marked arteriosclerosis of the retinal 
vessels and the arteries of the extremi- 
ties. The left lower extremity was 
cooler than the right, and the blood 
pressure and pulse were unobtainable 
in it. In the region between the um- 
bilicus and mid-epigastrium just to the 
left of the vertebral column a firm, but 
vaguely defined, immovable, pulsating 
mass was felt. 

A positive guaiac test of the stools 
and a leucocytosis of 13,000 was found. 
A gastro-intestinal X-ray series 
showed atony of the stomach with 15 r 7 
retention of the gastric contents in six 
hours, and motor delay throughout the 
small intestine. 

Nine days after admission the 
patient vomited 300 e.e. of coffee 
ground material which was weakly 
positive for guaiac. Exploratory laparo- 
tomy was performed at which nothing 
of particular note was found. Eighteen 
hours later the patient died. 

At postmortem the entire gastro-in- 
testinal tract was distended with dark 
ted, malodorous fluid. A loop of ileum 
adherent to the posterior wall of the 
bladder was almost black, and so soft 
it tore easily upon an attempt to loosen 
it. Microscopically the mucosa of the 
small intestine had undergone complete 


necrosis. The aorta showed marked 
atheromatous change with ulceration 
and calcification. About the mouth of 
the celiac axis was deposited a rosette 
of very hard material which virtually 
obliterated the ostium. The mouth of 
the superior mesenteric artery likewise 
was narrowed to an opening of pin- 
point size by a hard incrustation in its 
wall. A firm, fresh, laminated, red and 
gray thrombus completely obstructed 
the proximal 5 cm. of the vessel. The 
luinina of the left common and ex- 
ternal iliac arteries were reduced to 
mere crescentic slits because of tremen- 
dous thickening of the ultima. A fresh 
thrombus partially occluded the left 
common iliac artery. The heart showed 
considerable atherosclerosis of the 
coronary vessels, but no occlusion. 

Accompanying this report is a tabu- 
lar summary including those cases in 
the literature of abdominal pain asso- 
ciated with vascular disease in which 
the findings at necropsy are stated. 

B. B. Vincent Lyon and 
C. W. Wirts, Jr., Philadelphia. 

Rawles, William B., Weiss, Samuel 

and Collins, Vera L. 

Liver Function in Rheumatoid 
( Ch ron ic In fectious) A rth ritis : 
Preliminary Report. Ann. hit. 
Med., Vol. -V, pp. 1021-1027, Jan., 
1937. 

One hundred patients were studied 
to determine whether any disturbed 
liver function occurred during the 
toxemia of rheumatoid (chronic infec- 
tious) arthritis. The Azorubin S test 
%vas selected for the liver function test, 
which is performed in the following 
manner. The duodenal tube is passed 
in the morning on a fasting stomach. 
When the tube reaches the duodenum 
and a yellowish-brown bile begins to 
flow 1.0 c.c. of 1.0 per cent solution of 
Azorubin S is injected intravenously. 
Five minutes after the injection of the 
dye 40 c.c. of a 25% magnesium sul- 
phate solution is injected through the 
duodenal tube. In normal individuals 
a characteristic, deep red bile appears 
about 17 minutes after injection of the 
dye. From 15 to 30 minutes was ac- 
cepted as the normal appearance time 
of the dye. Less than 15 minutes and 
more than 30 minutes indicated liver 
dysfunction in proportion to the de- 
creased or increased appearance time 
of the dye. 

In analyzing the 100 cases the 
authors report that in four cases the 
appearance time was less than 10 
minutes; in 32 it was 10 to 15 minutes; 
in 45, 15 to 30 minutes; in four, 30 to 
35 minutes; in nine, 35 to 40 minutes 
and in six, over 40 minutes. Of the 


entire number studied 55 per cent 
showed some liver dysfunction. 

From these figures, although it ap- 
pears that liver dysfunction is parallel 
to the severity of the disease, there was 
no relation between the duration of the 
disease and the liver function. A 
quantitative determination of serum 
proteins was made in patients showing 
liver dysfunction and in most cases, 
there was a slight reduction of the 
total serum protein and a reversal of 
the albumin-globulin ratio. In the ma- 
jority of cases studied, there was a cor- 
relation between liver dysfunction, the 
reduction of serum proteins and re- 
versal of the albumin-globulin ration. 

The authors conclude that liver dys- 
function as determined by the rate of 
excretion of Azorubin S, was present 
in 55% of 100 patients with rheuma- 
toid arthritis and that it occurred with 
greater frequency in patients with a 
severe than with a mild form of the 
disease. 

The interpretation of liver dysfunc- 
tion in patients with a decreased ap- 
pearance time is based upon the find- 
ings of Whipple, Peightal and Clark 
who reported a hypersecretion of phen- 
oltetrachlorphthalein with small doses 
of phosphorus which they attributed to 
the irritative effect of the phosphorus 
on the parenchyma of the liver. 
Whether this irritative effect can also 
be attributed to the Azorubin S, in the 
reviewers opinion, merely is conjectural 
without further substantive proof. If 
this opinion is correct, it would mater- 
ially alter the results of the 100 cases 
studied by the authors, reducing their 
evidence of liver dysfunction in rheu- 
matoid arthritis from 55 per cent to 19 
per cent. 

B. B. Vincent Lyon and 
C. W. Wirts, Jr., Philadelphia. 

Kantor, John L. and Cooper, Lenna 

F. 

The Dietetic Treatment of Con- 
stipation with Special Reference 
to Food Fiber. Amu Int. Med., 
Vol. X, pp. 905-978, Jan., 1937. 

The thesis of this paper is that con- 
stipation should be treated as thor- 
oughly as possible by diet before cal- 
ling upon artificial products for assist- 
ance. For this reason, and because of 
their recognized superior laxative 
properties, fruits were selected as the 
subject of .this study. Cowgill has laid 
down the general procedure for the 
study of laxative substances on a fiber- 
equivalent basis, and has suggested 
that for normal men the physiological 
fiber minimum for adequate laxation 
corresponds to a daily intake of 90 to 
100 milligrams of fiber per kilogram of 
body weight. This experiment was 
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planned, therefore, to determine the ivere recorded for each day of every mined in the last two periods by actual 
relative usefulness of three fruits period by each subject. In this paper measurement immediately after pas- 
(prunes, apples and bananas) on a the taxation is expressed in terms of sage. 1 

fiber-equivalent basis. stools per week per person. Experimental Conclusions: Accord- 

The subj'ects selected for this study The total colon emptying time was ing to the average lnxation and colon 
were nine hospital dietetians. The ex- observed roentgenographically in five emptying time, the laxative power of 
periment was divided into eight periods of the subjects during the first six the three 'fruits when tested on a 
of at least nine days each; in the first periods of the experiment. strictly fiber-equivalent basis (GG mg. 

period the diet was uncontrolled while The normal total colon emptying per kg.) may he rated as follows: 
in the seven following periods there time was determined from a review of First, prunes with laxation of 7.7 and 
was a variation of fiber content and 844 private patients. It -was found to colon emptying time of 91 hours; 
combination. be 72 hours. second, bananas, with laxation of G.8 

The laxation (number of stools) The weight of the stools was deter- and colon emptying time of 98 hours; 

third, apples, with laxation of G.l and 
colon emptying time of 115 hours. 

It is probable that the simultaneous 
employment of several sources of fiber 
is superior to the use of a single 
variety. This is suggested by the fact 
that laxation was freer in the prelimi- 
nary period of this experiment when 
the sources of fiber were more freely- 
chosen than in most of the subsequent 
periods when the sources were re- 
stricted. 
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Clinical applications: Accompanying 
this article are three tables showing 
the fiber component of fruit, vegetables 
and cereals not only as a percentage, 
but as it occurs in the average serving 
portion. 

According to the Cowgill standard 
of 100 milligrams of fiber per kg. body- 
weight, a man of 70 kg. will normally 
require 7 gm. of fiber daily. The exact 
procedure of selection may be outlined 
as follows: 

1. From the list of fruits, three vari- 
eties may be chosen, preferably one for 
each meal. Assuming that apples, 
prunes and bananas are taken, it will 
be noted that the fiber in the average 
portions adds up to 2.2 gms. (1.0 gm. 
plus 0.G gm. plus 0.6 gm.) . 

2. Four vegetables should be selected 
including one serving of potato (0.4 
gm.). If to this are added string 
beans (1.05 gm.), spinach (0.45 gm.) 
and asparagus (0.35 gm.) the total 
from this source becomes 2.25 gm. 

3. For the cereal food stuffs one 
whole grain cereal such as shredded 
wheat (0.78 gm.) with perhaps a slice 
of whole wheat bread (0.3G gm.) 
should be taken for breakfast. At each 
of the other two meals two slices of 
bread (0.72 gm.) may be used. The 
foods used in the example give a daily 
total of 7.03 gm. of fiber. 

The authors conclude that an ade- 
quate fiber intake is important in the 
dietetic treatment of constipation. This 
fiber is supplied by three classes of 
foodstuffs — fruits, vegetables and 
cereals. 

With the aid of the data furnished 
in the fiber-content tables, constipation 
diets may be planned on a quantitative 
basis. 

For the relief of many, if not most 
cases of simple constipation, ordinary 
servings of fruit should be taken three 
times daily, preferably as deserts. It 
is suggested that the daily use of ap- 
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proximatoly 2 gm, of fruit fiber in ad- 
dition to the “average” diet containing 
four vegetables and some whole grain 
foodstuffs, suffices in such cases. This 
amount would be supplied for example 
by six prunes, one banana and one 
medium-sized apple. 

B. B. Vincent Lyon and 
C. W. Wil ts, Jr., Philadelphia. 

Rankin, F. W. and Graham, A. S. 
Closure of Colostomy. S. G. O., 
Vol'cj,, No. 1, r>;>. 59-63, Jan., 1937. 

In the experience of the authors 
more than one-half of the cases in 


which obstructive or exteriorization 
type of colon resection was done the 
colostomy closed spontaneously after a 
period of from 6 weeks to two months. 
Failure of the colostomy to close may 
be due to spur formation, attachment 
of the mucosa to the skin edges, or to 
obstruction beyond the colostomy. 

The preparation of the patient for 
insertion of clamps should be as elabo- 
rate as that for the primary resection. 
The author uses long curved Kelly for- 
ceps which are inserted and closed to 
the first notch. Each subsequent day 
the clamps are tightened one notch. 
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Usually the septum is cut through in 
5-6 days, but occasionally a forcep will 
hang on for 8-9 days. It should never 
be pulled out — they should be allowed 
to fall out. 

In closing the colostomy an elliptical 
incision is made through the skin, 
around the stoma down to the fascia. 
The index and middle fingers are now 
inserted into the two ends of the bowel, 
using them as retractors. The dissec- 
tion is now carried down to the peri- 
toneum on all sides. The margin of 
skin which has been left on the ends of 
the bowel are cut away and the stoma 
closed with two rows of chromic cat- 
gut sutures places transversely. A 
third row of sutures may be used if 
there is ample room, or it seems neces- 
sary. Any disparity between the size 
of the two segments of bowel may be 
overcome by splitting the wall of the 
smaller one. After flushing out the 
wound with saline and later ether, the 
fascia is closed by interrupted sutures. 
The skin edges are loosely approxi- 
mated and rubber tissue drains are in- 
serted down to the fascia. The per- 
centage of closure by primary union is 
remarkably high.' 

Three figures accompany the article. 

In discussing the transformation of 
gastric ulcer into gastric carcinoma 
the authors feel that the criteria by 
which such a diagnosis is arrived at 
are very difficult to evaluate. From 
their observations in the Gastro-Entcr- 
ological Clinic of the Fourth Medical 
and Surgical Divisions of Bellevue 
Hospital during the last eight years 
they are obliged to question whether a 
gastric ulcer ever becomes malignant. 

They reviewed 118 cases with carci- 
noma of the stomach. The diagnosis 
seemed quite certain. The average age 
of the patients was 56.7 years; 83 per 
cent were males. The average dura- 
tion of symptoms was 45.3 weeks. In 
a review of 104 cases of gastric ulcer 
the average age of the patients was 47 
years; 88% were males. The average 
duration of symptoms was 6 years. In 
this group of gastric ulcers 17 per cent 
were in the pyloric region — the region 
in which Holmes and Hampton thought 
carcinomatous degeneration most apt 
to occur. Those cases have been fol- 
lowed on the average of 15 months and 
the authors feel that they run no risk 
of carcinomatous degeneration. 

The author concludes that once a 
gastric ulcer always a gastric ulcer, 
but realizing that in an occasional case 
it is difficult to determine whether the 
lesion is a true benign ulcer or an early 
ulcerating carcinoma. Questionable 
cases, which should not constitute over 
7 to 8 per cent of those coming under 
one’s observation, should be submitted 
to resection. 

N. M. Percy, Chicago. 
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Hinton - , J. W. and Trubek, M. 

The Transformation of Gastric 
Ulcers into Gastric Carcinoma. 
S. G. 0., Vol. C4, A r o. 1, pp. 10-21, 
Jan. , 1037. 

At the Central Emergency Hospital 
in Moscow the author has treated 426 
patients with acute perforated ulcers 
during the period for 1933 and 1934. 
Less than two per cent of the patients 
were women. According to decades the 
greatest number occurred between the 
ages of 31 to 40; next in order of fre- 
quency of cases was the age group 
from 21 to 30. The number of perfor- 
ated gastric ulcers increased with each 
decade up to the 5th, in which it out- 


numbered the perforations of duodenal 
ulcers. The greatest number of per- 
forations occurred during the spring. 
The number during the summer, 
autumn and winter w T as about the 
same. 

Because the incidence of cure of duo- 
denal ulcer by gastric jejunostomy fell 
to 50 per cent when the patients were 
examined ten years after operation, 
and because those patients later were 
so frequently subjected to a radical 
gastrectomy under difficult conditions, 
and because of the high incidence of 
gastrojejunal ulcer after operation, 
the author has been convinced that 
primary partial gastrectomy with re- 
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moval of the upper part of the duo- 
denum in the majority of eases is the 
treatment of choice. In elderly or de- 
bilitated patients with extensive' peri- 
tonitis, simple suture of the ulcer with 
gastro-enterostomy is done. 

The type of resection employed' is 
the Billroth I in about 80 per cent of 
the cases; the Polya-Balfour in about 
20 per cent. The mortality from the 
resection cases in 1033 was 8.5 per cent 
in 210 cases. In 1934 it was C.G per 
cent in 121 cases.. The mortality for 
all operated cases was 12.8 per cent. 

Four figures accompany the article. 

N. M. Percy, Chicago. 


Sandweiss, David J. 

Dietetic, Parenteral and Surgical 

Treatment in Peptic Ulcer. J. A. 

M. A., Vol. 108, p. 700, Feb. 27, 

1937. 

' This report is based on observations 
made on 291 patients with peptic ulcer 
who were treated during 1,019 attacks. 
This group varied in age from four- 
teen to seventy-four years, consisted of 
both sexes and u - as made up of ’both 
private and clinic cases. They were 
divided into two groups; acute, or 
those with ulcer symptoms for less than 
five years; and chronic, or those with 
ulcer symptoms for more than five 
years. 

The author found that approximately 
90 per cent of private patients became 
symptom free with the dietetic-alkali 
management, and 75 per cent of the 
clinic ones. Of those who did not re- 
spond to the diet-alkali regimen, ap- 
proximately 00 per cent became symp- 
tom free after injections of stock vac- 
cine, larostidin or synodol. In twenty- 
two patients, distilled water was in- 
jected with ^comparable results. The 
author believes that the beneficial re- 
sults obtained with the parenteral 
treatment were due to the psychic 
effect, not any intrinsic something in 
the material used. Some patients did 
not respond to any form of treatment, 
but when relieved of stresses and 
strains they became symptom free. 
Most of the patients in this series re- 
turned with recurrences, the period of 
remission being shortest in those 
treated by parenteral methods. This 
was probably due to the fact that the 
diet was not controlled as well in these 
cases. 

It is believed that the diet should be 
restricted during the symptom free in- 
tervals as well as during recurrences. 
Of 155 patients treated medically and 
surgically, there were only five who 
were symptom free at the end of fire 
years. The author believes that the 
parenteral method is indicated only in 
those cases which do not respond to 
diet and surgery, only where compli- 
cations are present- At the present 
time, all one can hope to do is to re- 
lieve symptoms, delay relapses and pre- 




A Helpful Vehicle in Diabetic Diets 

KNOX GELATINE (U.S.P.) 


Diabetic diets can be lifted out of their monotonous 
rut with the aid of Knox Gelatine (U.S P.) . For- 
bidden foods arc not missed so readily when a dia- 
lectic patient receives a varied diet containing tasty, 
pleasing, gelatinized salads and desserts. 


Knox Gelatine is 85% protein, making it a simple 
task to compute any gelatinized dishes. As Knox 
Gelatine contains no sugar or flavoring, when plan- 
ning a diet do not confuse it with a ready-prepared 
jelly powder. Specify Knox Gelatine and be certain. 



KNOX 

GELATINE . . . 

is scientifically made from selected long, 
hard, shank bccf-boncs - surpasses mini- 
mum U.S.P. requirements - contains no 
carbohydrates - fat content less than 0.1 % 
- odorless - tasteless - bactcriologically 
safe. 

Send the coupon below to tecilte helpful, 
jiijurmatit c literature and wore fine recipes 
such as given below. 


TOMATO JELLY WITH VEGETABLES (Six Servings) 


hi cup hot water 

Vs tcasp. salt 

14 tcasp. whole mixed spices 

Grams 

Prot. 

1 cnv. Knox Sparkling Gelatine 
cup cold water 

7 

6 

14 cup tomatoes strained 

2 tablespoonfuls vinegar 

150 

2 

J4 cup chopped cabbage 

50 

1 

14 cup chopped celery 

60 

1 

14 cup canned green peas 

40 

1 

14 cup cooked carrots cubed 

40 


Total 


11 

One serving 


2 


Cub. Cat. 

Bring hot water, salt and spices to a 
boil. Pour cold water in bowl and 
sprinkle gelatine on top of water. Add 
g to hot liquid and stir until dissolved. 

Strain into tomatoes and stir in vin- 

2 egar. Chill until almost set, then add 

4 vegetables. Mold and chill until firm. 

— •— — — Serve on lettuce with or without 

3 20 dressing. 



KN'OX GELATINE LABORATORIES 
475 Knox Avenue, Johnstown, N. Y. 


KNOX 


Please send me diet prescription path-. also infant fading literature. 


Name. 


SPARKLING 

GELATINE 


Address 


City 


•State. 
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No Change 
in Blood pH Value 

No Secondary Acid Rise 


Because it produces acid fixa- 
tion by a physical process 
rather than by a chemical 
reaction, Creamalin is not 
absorbed, and produces no 
change in plasma C0 2 or pH 
values. It may therefore be 
given in effective quantities, 
without danger of alkalosis. 
* * 

Creamalin — the distinctive 
colloidal cream of aluminum 
hydroxide — fixes 12 times its 
volume of N 10 HC1 in less 
than 30 minutes. The constant 
and unvarying gastric an- 
acidity so produced quickly 
leads to disappearance of 
pain and distressing pyloro- 
spasm. Healing is permitted 
to proceed rapidly — 7 to 12 
days with the continuous drip 
method (for which a special 
device, the Creamalin Auto- 
matic Drip Control, is offered) , 

3 to 6 weeks under oral ad- 
ministration. By using Cream- 
alin in your next case of peptic 
ulcer, we can assure you a 
pleasant surprise. Doctor. 

Reprints of published reports, 
together with sample of 
Creamalin, sent on reguest. 

CLEVELAND CHEMICAL ASSOCIATES, Inc. 

3SIB Euclid Avo., Cleveland, Ohio 



THE SUCCESSFUL 
ULCER TREATMENT 


vent complications with our methods of 
treatment. 

Francis D. Murphy, Milwaukee. 

Oppenheimer, Gordon D„ Glass, 

Ameil and Netter, Frank. 

Status of Cholecystogastrostomy in 
Obstructive Jaundice. J. A. M. A., 
Vol. 108, ft. 707, Feb. 27, 1037. 

A study was made of thirty-four 
patients on whom a diagnosis of carci- 
noma of the head of the pancreas, the 
common bile duct or the ampulla of 
Vater had been made. After laparo- 
tomy, a diagnosis of carcinoma of the 
head of the pancreas was made in 
thirty cases. All patients had a eholecy- 
stogastrostomy done except one who 
had a choledoehoduodenostomy done. 
In all cases, the gall bladder was tense 
or distended. 

“Of the thirty cases diagnosed as 
carcinoma of the head of the pancreas 
at operation, all with the exception of 
five were found to show this condition, 
or carcinoma of the common bile duct 
below the cystic duct or carcinoma of 
the ampulla of Vater. These five cases 
presented the following conditions: (1) 
cirrhosis of the liver, (2) subacute yel- 
low atrophy, (3) carcinoma of the 
stomach with liver metastasis, (4) 
hepatosplenomegally, and, (5) chronic 
pancreatitis. The operation of cholecy- 
stogastrostomy was probably not indi- 
cated in the first four of the aforemen- 
tioned cases.” 

Within the past year punch biopsies 
or small incisional biopsies have been 
done with the • idea that early cases 
may be treated by a two stage opera- 
tion. 

The operative mortality was 41.3 per 
cent, while seventeen of nineteen 
patients discharged were known to he 
dead in three to twelve months after 
operation. 

The author believes this operation is 
indicated in those cases in which there 
is a nonremovable obstructive lesion of 
the common bile duct below the cystic 
duct. It is also indicated in carcinoma 
of the pancreas or the ampulla as a 
palliative measure. 

Francis D. Murphy, Milwaukee. 

Smith, Ferris. 

Lipoma of the Tongue. J. A. M. 

A., Vol. 108. p. 322, Feb. 13, 1037. 

Lipoma of the tongue is a very rare 
condition, there being forty-four au- 
thentic cases in the literature. It has 
been found to occur at almost any age, 
some of the cases being congenital and 
appearing shortly after birth. It is 
more frequent in the male when a pure 
lipoma, but more frequent in the 
female when a fibro-Iipoma. It may 
originate from the small masses of fat 
in the genioglossus muscle, in the pre- 
opiglottic fat or by a metaplasia of the 
connective tissue which separates the 
muscle bundles. The tumor is benign, 
the size varying from that of a grain 


of rice upward, and is usually located 
on the edge of the tongue and mav 
be submucous, interstitional or inter- 
muscular. The author reports a n <l 
of seventeen years duration which was 
cured by surgical . removal of the 
growth. 

Francis D. Murphy, Milwaukee. 

Day, P. F. and Darby, W. J. 

Inverse Relation Between Growth 
and Incidence of Cataract. J. 
Nutrit., Vol. 12, 387, 1938. 

Day and Darby gave 200 young rats 
a diet deficient in vitamin G. After a 
period of two weeks, daily supplement 
of vitamin-containing foods were given 
to all except a control group; 80 per 
cent of the controls developed cataract. 
The animals receiving vitamin supple- 
ment were grouped according to 
growth, and an inverse relationship be- 
tween growth and cataract appeared. 
That is, the greater the growth, the 
lower was the incidence of cataract. 
Only a small amount of the vitamin 
was required to prevent cataract. 


Bolker, Herman, Jacobi, Mendel and 

Koven, Morris T. 

Primary Carcinoma of the Liver 
with Bone Metastasis. Ann. of 
Inter. Med., Vol. 10, pp. 1212 - 1221 , 
Feb., 1037. 

A search of the literature only re- 
vealed nine cases of primary carcinoma 
of the liver with hone metnstases. 
These nine reported cases are listed to- 
gether with a detailed- report of the 
history, physical and laboratory find- 
ings and autopsy findings of the 
authors’ case. 

The tumor from the authors’ case is 
a parenchymal hepatoma, similar in 
gross appearance to several of those 
previously reported, though it did not 
occur in a previously cirrhotic liver. 
It is the only case with bone metnstases 
in a woman, and occurred at 29 years 
of age, while seven of the nine others 
occurred in patients over 45 years of 
age. Characteristic extensive vascular 
invasion and bile production in the 
metastases were present. Metastases in 
the lung bed were not found after ex- 
tensive search, which suggests a 
specific affinity of the neoplastic cells 
for the bone marrow in these cases. 

The origin of this type of neoplasm 
is probably in the benign adenoma 
whether this be of the congenital type, 
or due to proliferation in the paren- 
chyma distorted by cirrhotic change. 

The tumor acts like an organ rather 
than tissue in its metastases and it is 
suggested that the metastases might 
have the physiologic activity of the 
original organ. 

The authors call attention to the 
liver as a focus for metastatic bone 
neoplasm in obscure cases. 

B. B. Vincent Lyon and 

C. W. IVirts, Jr., Philadelphia. 




PROTECTION OF VITAMIN C IN CANNED FOODS 
AGAINST ENZYMATIC DESTRUCTION 


• One of the unusual features of modern 
food preservation by canning is the high de- 
gree of protection afforded vitamin C during 
the canning procedure. Of all the vitamins. 
C is probably tbe most readily destroyed. 
Spinach, for example, will lose one-half its 
vitamin C content upon standing three days 
at room temperature and practically all of 
its antiscorbutic potency in seven days’ 
time (l). 

Oxidation is the principal factor operating 
in the destruction of vitamin C. The rate of 
oxidation depends — among other things — 
upon temperature, degree of exposure to 
oxygen, and presence of substances which 
catalyze the oxidation reaction. Chief among 
the catalysts is the enzyme known ns ascorbic 
acid oxidase. This enzyme is instrumental in 
the loss of physiologically active forms of 
cevitamic acid ( ascot hie acid t by catalyzing 
the transformation of this latter substance 
into deity dvoccvitamic acid ( deity droascor- 
bic arid ), which is more readily decomposed 
by a nonenzymic reaction into a compound 
having no antiscorbutic activity. This en- 
zytue is apparently widely distributed in the 


vegetable kingdom, having been found in 
cabbage, carrots, lima beans, parsnips, peas, 
pumpkin, spinach, squash, string beans, 
sweet corn and swiss chard. Fortunately, the 
cevitamic acid oxidase is completely inacti- 
vated by beating, to 10(PC. for one minute 
( 2 ). 

In modern canning practice field crops are 
harvested at the optimum stage of maturity 
and canned ns rapidly as possible — usually 
within a few hours' time. Early in every can- 
ning procedure the product receives either a 
blanch or a pre-cook or exhaust, the primary 
purpose of which is to drive out air from 
biological tissues and to establish n vacuum 
by expanding the contents of the can by 
bent, eonttaction upon cooling resulting in a 
partial vacuum within the can. These pre- 
liminary heat treatments together with the 
heal process sene both to destroy oxidative 
enzymes and to remove most of the air from 
the can. 

Tlius. the various practices in the canning 
procedure combine lo afford excellent pro- 
tection for this most labile accessory food 
factor known as vitamin C. 


AMERICAN CAN COMPANY 


230 Park Avenue, New York City 


o; iv. j r.r.-„,s. i. i 


I>1<1 r.h;n . IH..7I- 


7 bis is the twenty-seventh in a series of monthly article*, u hirli will summar- 
ize, far your convenience, the eonvlusinns about cannetl foods which au- 
thorities in nutritional research ha re reached. Hr want to make this 
series valuable to you, am! so we ash your help. Il'ill you tell us on a 
post curt! addressed to the American Can Company, A 'em York, A r . V., 
tthut phases of canned foods hnnulctlge arc oj greatest interest to you? 
I our supprstiims will determine the suhjWt matter of future articles. 



Thr Srnl of Arrrplnitrf ilrnuim that 
lit*; •tntcmrnU In tliN mUrrOurmriit 
ore nrcrplnlitr to ill*" Comiril on J'ckmI* 
of the Antrrirnn Mrriteal Amtnctatlon. 
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ALL-BRAN 
furnishes iron for the 
blood 



Iiion is one of the important dements of the 
lilootl. Laboratory analyses show that Kellogg’s 
All-Bran is an excellent source of iron, in easily 
available form. It contributes a substantial amount 
of the iron needed daily. 

This laxative cereal also furnishes vitamin B. 
which helps to maintain the muscular tone of the 
intestines. And All-Bran also supplies generous 
"hulk." Within the body. Ai.l-Bran absorbs 
twice its weight in water, and cleanses the system. 

All-Bran may he served as a cereal with milk 
or fruits, or cooked into recipes. Sold by all 
grocers. Made by Kellogg in Battle Creek. 


Alt, Howard L. and Swank, Ray L. 

Thrombnpcnic Purpura Associated with Catarrhal 
Jaundice: Report of a case. Ann. Int. Med IV, I 
10, pp. 1040-1053, Jan., 1037. ’’ 

A patient has been observed in whom an acute thrombo- 
penic purpura occurred simultaneously with an acute 
catarrhal jaundice. 

A male, age 24, was admitted to the hospital complain- 
ing of malaise, epistaxis and jaundice which 'followed an 
upper respiratory infection one month before, and the 
gradual development of anorexia, muscular aching, con- 
stipation, discomfort in abdomen, highly pigmented urine, 
lighter colored stools and petechial spots for three davs 
prior. 

The significant laboratory data show an absence of 
blood platelets; no clot retraction; increased bleeding time; 
3+ bile in the urine; a strongly positive benzidine test for 
occult blood in feces and in urine; increased quantitative 
van den Bergh; increased icterus index and a marked in- 
creased dye retention on functionally testing the liver. On 
duodenal intubation and administration of 100 e.c. of 
magnesium sulphate, a thin greenish mucoid secretion was 
obtained. 

The patient was treated by transfusion of citrated blood 
and an injection of whole blood. Subsequently calcium 
gluconate, viosterol, and liver extract w T ere given each day. 
He became entirely well and was discharged from the 
hospital three weeks after admission. There has been no 
recurrence of symptoms one and one-half years after the 
illness occurred. 

Accompanying this report is a discussion of the etiologic 
relationship between thrombopenic purpura and catarrhal 
jaundice. Also evidence is presented which suggests a 
relationship between thrombopenia and liver disease. 

B. B. Vincent Lyon and C. W. Wirts, Jr., Philadelphia. 

SIXTEENTH ANNUAL SESSION 
AMERICAN CONGRESS OF PHYSICAL THERAPY 

TO BE HELD IN CINCINNATI IN SEPTEMBER 

Cincinnati and its medical groups will be host to the 
American Congress of Physical Therapy which meets at 
Netherland Plaza Hotel, Cincinnati, September 20 to 24, 
1937. 

Never before has there been such interest and enthus- 
iasm for an annual session as is being displayed this year 
for the September meeting. Plans are being made for a 
very large attendance which will be comfortably cared for 
at the Netherland Plaza Hotel. 

Of special interest is the scientific program with its 
diversified symposia, clinical conference groups, demon- 
stration clinics and sectional meetings. Every specialty 
in medicine and surgery will be adequately represented. 
The Scientific exhibits will be extensive and varied and 
should comprise an important part of the entire session. 
The technical exhibits will prove profitable in information 
to those who seek familiarity with the newer apparatus 
and equipment in physical therapy. 

From every standpoint the lGth annual session offers 
an intensive "refresher” course in which will be embraced 
subjects like short wave diathermy, ultraviolet radiation, 
low voltage currents, exercise, massage, etc. Featured 
symposia include fractures, vascular diseases, poliomyeli- 
tis, fever therapy. There will be no registration fee but 
the meeting is open only to duly licensed physicians and 
properly vouched for technical assistants. Plan now to 
attend the Congress session in September. 

A. R. Hollander, Executive Director, 
30 X. Michigan Ave., Chicago, 111. 


A second book containing scientific- facts on commer- 
cially canned foods has recently been published by the 
American Can Company, compiled by the Nutrition Labo- 



<Jhe specific bactericidal 
action of Sulfanilamide on strepto- 
cocci, particularly ^-hemolytic strep- 
tococci, offers an opportunity to 
treat with every expectation of a 
favorable outcome many conditions 
formerly considered of grave clinical 
prognosis. Indications may include 
streptococcal cellulitis wherever 
encountered, puerperal sepsis and 


bacteremia, upper respiratory strep- 
tococcal infections, erysipelas, and 
certain forms of arthritis. 

Recent reports on the use of Sul- 
fanilamide in gonococcal infections 
are so encouraging as to suggest that 
a chemotherapeutic specific has been 
found for this type of infection also. 

Tablets Sulfanilamide, Lilly, 5 
grains (0.325 Gin.) are supplied in 
packages of 40, 100, and 500. 


ELI LILLY AND COMPANY 

Principal Offices and Laboratories , Indianapolis, Indiana, U. S. A. 
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ratory in the Research Department of the Company. The 
book, NUTRITIVE ASPECTS OF CANNED FOODS, 
has been prepared for doctors and scientific workers with 
canned foods. The earlier book, FACTS ABOUT COM- 
MERCIALLY CANNED FOODS, was published last 
year. 

The book is a general summary of facts about tin con- 
tainers and canned foods. It is divided into two sections. 
The first deals with the preservation of foods, dietary 
requirements, the mineral and vitamin conservation in 
canned foods, infant nutrition, and the safety of canned 
foods under modern methods of packing. Section two 
takes up the manufacture of the cans, including the tin- 
plating, enameling, and a description of can sizes. It also 
discusses the canning procedure from the raw materials 
through the sealing of the cans and the heat processing. 

The back of the book contains an appendix of reference 
tables of all kinds. There are charts on human energy 
expenditures, dietary requirements, mineral and iodine 
content of various foods, and analyses of canned foods of 
many kinds. A bibliography contains an appendix of 
references to the more complete works on each phase of 
the industry as well as the general texts .used in prepara- 
tion of the book. 

SUMMER DIARRHEA IN BABIES 

Case C (calcium caseinate), which is almost wholly a 
combination of protein and calcium, offers a quickly effec- 
tive method of treating all types of diarrhea, both in 
bottle-fed and breast-fed infants. For the former, the 
carbohydrate is temporarily omitted from the 24-hour 
formula and replaced with 8 level tablespoonfuls of Casec. 
Within a day or two the diarrhea will usually be arrested, 


COOK COUNTY 
GRADUATE SCHOOL 
OF MEDICINE 

In affiliation with COOK COUNTY HOSPITAL 
Incorporated not for profit 

Announces 

Dr. M. J. Hubeny, Chairman of 
the Division of Roentgenology in 
the Cook County Hospital, offers 
a two weeks intensive course in 
GastrO'Enterology including Flu- 
oroscopy, starting the first day of 
every week. 

For further information address 
the Registrar, 427 South Honore 
Street, Chicago, Illinois 


and carbohydrate in the form of Dextri-Maltoso may 
safely be added to the formula and the Casec gradually 
eliminated. Three to six tcaspoonfuls of a thin paste ot 
Casec and water, given before each nursing, is well indi- 
cated for loose stools in breast-fed babies. Please send 
for samples to Mead Johnson & Company, Evansville, 
Indiana. 

"CONNOTATIONS” 

Thomas Vicory, wrote in 1577, “The Chirurgeon must 
know the anatomie for all authors write against those 
surgeons that work in man's body not knowing the 
anatomie; for they be likened to a blind man that cutteth 
in a vine tree, for he taketh away more or less than he 
ought to do.” 

Our present knowledge of carcinoma of the gall bladder, 
except for detailed histologic studies is derived from the 
writings of Musser (1890), and Ames (1894). 

Maxon, in 1868, reported a villous carcinoma of the 
gall bladder in a male child four years of age. Numerous 
writers refer to this unusual case. Maxon in his report, 
did not mention the age, although he did state that the 
patient was intemperate and a brush maker by trade. 

Chaufford, in 1899, stated, “there is no disease of the 
gall bladder and ducts; the only disease is that of the liver 
cells themselves.” 

Glisson, in 1861, intimated that a sphincter of the 
common bile duct existed. In 1887, Oddi in an attempt to 
explain the cause of dilatation of the biliary tree observed 
and described the sphincter in both man and animals. 
Gage an anatomist described the sphincteric arrangement 
of the muscle fibers in 1879. 

Brown-Sequard reported to the Societe do Biologi in 
Paris. June 1, 1889, the effect of subcutaneous injections 
of an extract of the testes which resulted in a remarkable 
increase of physical and mental powers. The subject was 
72 years of age and oddly he himself was the patient. He 
is credited as having laid the foundation in theory and in 
clinical practice of the doctrine of internal secretion. 

As early as 1797, Saunders stated because of the oblique 
manner in which the common duct traversed the duodenal 
portion of the intestinal its method of emptying is in- 
fluenced by intestinal peristalsis. Concerning this ob- 
servation much experimental work has been done and yet 
this question remains unsolved. 

Comparison of the calcium content of liver bile and 
gall bladder, bile was first reported by Hoppe-Seylcr in 
1878. 

The first case of displaced epiphysis of the femur was 
recognized by Brousseau in 1867. This was an accidental 
postmortem finding in a boy aged fifteen, who had received 
his fatal injury when a bicycle passed over his hip joint. 

H. J. Sims, Denver. 

CHEMICAL NATURE OF VITAMIN E 
ESTABLISHED 

Important progress in establishing the chemical struc- 
ture of vitamin E has been made by Dr. E. Fcrnholz at 
the Merck Research Laboratories, according to a state- 
ment issued recently by George W. Merck, President of 
Merck & Co., Inc., Rahway, N. .1. 

The work was undertaken at the suggestion of Dr. 
Herbert M. Evans of the Institute of Experimental 
Biology at the University of California, where much of 
the original work on the isolation of vitamin E and the 
investigation of its biological activity has been done in 
recent years. A report of this work by Dr. Fcrnholz has 
just appeared in the Journal of the American Chemical 
Society for June. 

The work of Evans and his collaborators, starting in 
1927, on the specific relation between a form of “habitual 




In Constipation from “Restricted Dietaries 

MUCILOSE 

{STEARNS) 

Supplies Needed Bland, Hemicellulose-Bulk 


When constipation occurs as a 
result of special restricted diet- 
aries, Mucilose supplies the 
bland beniiccllnlosc (vegetable 
gum) which, according to Wil- 
liams and Olmsted meets the 
deficiency. 

Mucilose is bland, hygro- 
scopic, lubricativc, non-irritat- 


ing, and makes the stool bulky, 
plastic and easily evacuated. 

Mucilose is prepared by a 
special process from the Plan- 
tago loeflingii. It is now avail- 
able in two forms, Mucilose 
Granules and Mucilose Plain. 
Both forms arc as easily taken 
as breakfast foods. 



•Williams, RayD., and Olm- 
sted, W. II.: Ann. Int. 
Med. jo: 71 7 (Dec.) 1936. 


Frederick Stearns & Company 

Detroit New York Kansas City San Francisco 
Windsor, Ontario Sydney, Australia 


TRY MUCILOSE! 

The coupon will bring you a supply of 
the Sew Granular Mucilose with our 
compliments. 


FREDERICK STEARNS & CO. Dept. D. D. 8 

Detroit, Michigan 

Please send me a supply of Mucilose Granules. 

Name M.D. 

Address 

City - State 
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KONS YL 

The MucilagenouS'Forming Part 
of the Plantago Ovata 

Promotes Peristalsis B>' Bulk 
and Lubrication 


ADVANTAGES 

1 Safe 

2 Effective 

3 Non-Habit Forming 

4 Easily Taken 

5 Priced for People of Limited 
Means Who Have To "Take 
Something" Every Day. 

A Teaspoonfnl Makes A Tumblerful Of "Jelly" 

Burton, Parsons & Co. 

( Established 1885 ) 

Washington, D. C. 


BILE SALTS 

Fairchild 

The sodium glycocholate and tauro- 
cholate, the salts of conjugated colic 
acids in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, Vt oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 


abortion” in lower animals and a deficiency in the diet 
has demonstrated the presence of vitamin E in wheat 
germ, cottonseed and palm oils, and in lettuce. The lack 
of this vitamin in the diet of rats leads to a progressive 
disturbance in the nutrition of fetal placenta and to 
maceration and resorption of the fetuses in the uterus 
without affecting estrus and the faculty of fertilization. 
The administration of vitamin E in the form of wheat 
germ oil or suitable concentrates during the earliest 
stages of pregnancy is capable of anticipating and pre- 
venting this fetal destruction. Considerable evidence has 
been presented in the recent .literature as to the efficacy 
of wheat germ oil in habitual abortion and stillbirth in 
women. 

Last year Evans and his co-workers, 0. H. Emerson 
and G. A. Emerson, succeeded in isolating from cottonseed 
oil a group of alcohols with the biological activity of 
vitamin E. These alcohols, the alpha-, beta-, and gamma 
tocopherols, appear to be isomeres with the empirical 
formula CnllmO,, in which one of the oxygen atoms is 
present in a hydroxyl group. Evans and his collaborators 
have shown that these alcohols have characteristic absorp- 
tion spectra which resemble that of hydroquinone. Toco- 
pherols are easily oxidized with methyl alcoholic silver 
nitrate to give colored substances whose ultra-violet 
spectrum is suggestive of benzoquinone. 

Fernholz, one-time student of Windaus in Gottingen, 
later Merck fellow at Princeton University, who has made 
important contributions to the chemistry of sterols, bile 
acids, and sex hormones, and who is now working in the 
Merck Research Laboratories, has recently studied the 
action of heat on this group of biologically active alcohols. 
Fernholz has found that, when alpha-tocopherol is heated, 
decomposition occurs with the formation of a crystalline 
compound which was identified as durohydroquinone, a 
well-known coal-tar product. This thermal degradation 
seems to be best explained by assigning to alpha-tocopherol 
the structure of a mono-ester of durohydroquinone. The 
ultra-violet spectrum of alpha-tocopherol, its insolubility 
in alkalies, and its high-reducing power as well as the 
lack of reducing properties in its esters, are in good agree- 
ment with such an assumption. Up to now it was gener- 
ally assumed that vitamin E was chemically related to 
sterols and sex hormones. This work now establishes 
that no such relationship exists. 

Within the past few years the intense attack on the 
structure of the vitamins has been eminently successful 
in leading to methods for their synthesis. The recent 
elucidation of the structures of vitamins C, B,, and B, 
(cevitamic acid, riboflavin and thiamine) was followed 
rapidly by successful syntheses. Vitamin Bi, the anti- 
neuritic principle, and vitamin C, the antiscorbutic factor, 
are now being produced by Merck & Co., Inc., for medici- 
nal and industrial use. 

THE AMERICAN COLLEGE OF PHYSICIANS WILL 
MEET IN NEW Y r ORK CITY, APRIL 4-8, 1038 

The Twenty-second Annual Session of the American 
College of Physicians will be held in New York City, with 
headquarters at the Waldorf-Astoria Hotel, April 4-8, 
1938. 

Dr. James H. Means, of Boston, is President of the 
College, and will have charge of the program of general 
scientific sessions. Dr. James Alex. Miller, of New York 
City, has been appointed General Chairman of the Session, 
and will be in charge of the program of clinics and demon- 
strations in the hospitals and medical schools and of the 
program of Round Table Discussions to be conducted at 
headquarters. 





IN THE ORAL TREATMENT OF SYPHILIS 



(High power view (xl20°) o( crystalline Bisiodide.) 

Bisiodide is a chemical entity, not a mixture 
of substances. It is given by the mouth and 
safely replaces the painful injections of bis- 
muth, furnishing also a distinct iodide effect. 
Bisiodide is brought to the attention of gastro- 
enterologists because it does not upset even 
the most sensitive stomachs, and constitutes 
an efficient treatment of Syphilis. 

Bisiodide may be ordered through the ethical 
drug trade. 
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How PABLUM Compares 

with five principal foodstuffs in essential minerals, 
vitamins and other nutritional values 



Pnblum consist* 
of whcntmenl, 
cornmeal. wheat 
embryo, brewers’ 
yeast, alfalfa leaf, 
beef bone. Iron 
salt, and sodium 
chloride. Supplies 
vitamins B and 
G and calcium, 
phosphorus, iron, 
copper, and other 
minerals. Samples 
are available to 
physicians. 


CONSTITUENT 

: PABLUM 

ROLLED 

FARINA 

WHITE 

WHOLE 

i EGGS 





OATS 


BREAD 

MILK 






: % 

% 

% 

% 

% 

% 



Pablum Is rich In 

Calcium . 

' 0.780 

0.069 

0.021 

0.027 

0.120 

0.067 



minerals and vita* 
rains. It Is note* 


1 0.03 

0.0038 

0.0008 

0.0009 

0.00024 

0.003 



worthy that the 
calcium - phot* 
pborua ratio of 
r Pablum Is 1.2:1, 

Phosphorus. . . . 

i 0.620 

0.392 

0.125 

0.093 

0.003 

0.180 



Copper 

0.0013 

0.0005 

0.00017 

0.00034 

0.000016 

0.00023 


similar to that of 

Vitamin B (B,) . . 

+ + + 

+ + 

— to + 

+ 

4- 4- 

4- to 4* 4- 1 

! milk, which is 

Vitamin G 

; 4* + + 

+ 

— to “4 

+ 

+ + + 

+ + + 


most favorable 
ratio for retention. 

Moisture 

j 7.0 

8.0 

10.9 

35.3 

87.0 

73.7 


J 

Protein 

| 15.0 

15.2 

11.0 

9.2 

3.3 

13.4 


These figures are Included 

Fat 

l 3.0 

7.3 

1.4 

1.3 

4.0 

10.5 


to illustrate ordinary no- 


L 

tritionnl values. Calories, 

Carbohydrate 

t 70.8 

I 1 106 

66.2 

76.3 

53.1 

6.0 

20 

— 


carbohydrates, fata, and 
proteins no longer con* 

Calories per oz. . . . 

110 

103 

74 

42 


stltutc a serious nutrf* 

Alkaline Reaction 

1 V 




V 



tional problem. 


tPABLUM (Mead’s Cereal, thoroughly cooked) contains nine minerals (principally calcium 
phosphorus, iron, and copper) and vitamins B and G in substantial amounts — in addition 
to abundance of protein, fat, carbohydrate and calories. Pablum is palatable and requires 
no further cooking. Supplied in 1 lb. packages. 


MEAD JOHNSON & CO. - - - Evansville, Indiana, U.S.A. 
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Protamine Insulin Compared to Re$ular Insulin in the 
Treatment of Diabetes Msllitus 

By 

ABEL. LEVITT, M.D., F.A.C.P. 
and 

CHRISTY F. CASTIGLIA, M.D. 

BUFFALO, NEW YORK 


T HIS study is a review of 104 cases of diabetes 
mellitus in which protamine insulinate has been 
used since March, 1936. Regular insulin is rapidly ab- 
sorbed and utilized so that it is almost impossible to 
produce a comparatively constant level of blood sugar. 
It was not until Hagedorn and his co-workers intro- 
duced protamine insulinate that this fluctuation of 
blood sugar levels was lessened to conform more 
closely with the normal. The history of protamine in- 
sulinate has been thoroughly reviewed in recent litera- 
ture and, therefore, needs no further comment. The 
purpose of this paper is to give a comparative clinical 
evaluation of regular insulin, plain protamine and 
protamine zinc. 

TYPES OF CASES STUDIED 
We have attempted to study this subject not only in 
cases of uncomplicated diabetes mellitus, but also in 
cases where diabetic patients have been admitted to 
the wards of the Buffalo City Hospital for associated 
conditions. Therefore, we shall present our findings 
in five groups: 

Group I. Those cases of diabetes mellitus where 
clinically there were no associated conditions. 

Group II. Diabetes mellitus accompanied with de- 
generative changes such as arteriosclerosis, arteriolar- 
nephrosclerosis, coronary sclerosis, and peripheral 
vascular disease. 

Group III. Diabetes mellitus associated with chronic 
pulmonary tuberculosis. 

Group IV. In acute infections accompanying dia- 
betes mellitus, among which were acute streptococcic 
infections, diphtheria and furunculosis. 

Group V. This group we have designated "miscel- 
laneous” and includes those cases where operative 
procedures were required. 

At the outset of our study, the knowledge of the 
greater stability of the combined protamine and heavy 
metal product was not known. Therefore ,our re- 
ports will show comparative data obtained with the 
regular insulin, plain protamine insulin and the prota- 
mine zinc insulin.^ 

DIET 

Previous dietetic management of our diabetics con- 
sisted of a diet high in carbohydrate, moderate in pro- 
tein, and low in fat, with the caloric value being ap- 
proximately 30 calories per kilogram of body weight 
daily and with an equal division of carbohydrate for 
the three meals. With the use of protamine zinc in- 

*From the Diabetic Service, Buffalo City Hospital and Department o t 
Medicine, University of Buffalo, 

TThe protomine zinc insulin Was so supplied that each cubic centimeter 
contained forty units of insulin and approximately 0.0S mg’. of 
ztnc In' combination with protamine in a precipitated form. 
Submitted March 24, 1937. 


sulin we allowed the same caloric value but appor- 
tioned our carbohydrate in the ratio of 1/5 for break- 
fast, 2/5 for lunch, and 2/5 for supper. Hagedorn and 
his co-workers in their original work gave only about 
100 grams of carbohydrate in a ratio of 2/5, 2/5, and 
1/5, but we have found that as much as 260 grams, 
distributed as previously mentioned, does not predi- 
cate signs of hypoglycemia. 

METHOD OF REPLACEMENT 

At the inception, the problem of replacing the 
regular insulin by the protamine product was specula- 
tive. Hagedorn and his co-workers attempted substi- 
tutions of protamine insulin before supper with a re- 
duction of the carbohydrate at this meal. Later, many 
investigators on the other hand, gave the protamine 
insulin alone in the morning, in sufficient dosage to 
approximate the previous amount of regular insulin 
used, or in conjunction with old insulin. Among our 
replacement methods, we included these plans. In our 
first use of protamine only those diabetics who had 
previously used regular insulin were studied. The 
regular insulin has been replaced by the protamine in 
the following ways ; 

1. To one group of patients, plain protamine was 
given as the evening dose, one hour before the evening 
meal but supplemented with the regular insulin before 
breakfast. 

2. To a second group, we gave protamine zinc in- 
sulin one hour before breakfast, and for the first day 
or two, supplemented the protamine zinc with a small 
dose of regular insulin given r /i hour before breakfast, 
in order to allow for the slow action of the protamine 
material upon the carbohydrate of that meal. 

3. To another group of patients, all severe dia- 
betics, we found it necessary to divide the protamine 
zinc into two doses, giving one dose one hour before 
breakfast and the other, one hour before the evening 
meal. 

Before protamine zinc became commercially avail- 
able, we replaced the protamine standardized patients 
with regular insulin before they were discharged from 
the hospital and found this reversion to be well toler- 
ated. 

EFFECT ON BLOOD SUGAR 

From our study, we have found that the lowest 
blood sugar level occurs from 18 to 24 hours following 
the injection of protamine insulin. Thus, if given 
before breakfast, the lowest blood sugar level will 
occur during the early morning hours; similarly, if 
protamine insulin is given with the evening meal, the 
lowest blood sugar level will occur in the late after- 
noon. We have used both of the above methods and in 
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our opinion the morning injection is preferred, for 
should hypoglycemia develop as a result of the cumula- 
tive effect of the protamine insulin, it could be more 
readily managed by the patient when at home, than if 
at work. As with regular insulin, there is a fluctua- 
tion of the blood sugar curve throughout the day, and 
a constant normal level of blood sugar is difficult to 
maintain with protamine zinc alone. This can be 
obviated by a supplementary dose of regular insulin. 
However, this practice necessitates an increased 
number of injections and tends to nullify one of the 
most valuable assets of the protamine product. 

NUMBER OF INJECTIONS 

The slowly soluble protamine insulin is injected into 
the subcutaneous tissue from which gradual absorp- 
tion takes place over a considerable period of time. 
By this method there is a distinct prolongation in the 
time in which all the injected substance is utilized, 
resulting in a reservoir of insulin for the diabetic to 
drain and reducing the daily number of injections. In 
a reported series of 45 cases by Richardson, Russell & 
Bowie, it was found that the average number of in- 
jections of regular insulin was 2.3 and of protamine 
insulin 1.4 daily. We have obtained similar results in 
our series with a reduction from 2.15 injections daily 
of the regular insulin to 1.45 of the plain protamine 
and 1.05 injections of the protamine zinc product. In 
severe diabetics, it was frequently necessary to use as 
many as four doses daily of the regular insulin, with 
the fourth injection usually at midnight. Seven of 
our cases had required such administration with the 
regular insulin, a feature which was not necessary 
with the protamine zinc since a single dose was 
sufficient. 

REACTIONS 

The blood sugar variations in diabetic individuals 
which have been difficult to control with regular in- 
sulin are frequently maintained closer to normal levels 
by the use of protamine. The blood sugars reported 
in our study with protamine are the averages obtained 
from those taken just before berakfast, lunch, and the 
evening meal. While the sugar level may frequently 
go much lower with protamine insulin and may even 
at times descend to 30 milligrams, the severe symp- 
toms of shock are not as evident. Our findings are 
consistent with those reported in the literature, that 
shock is much less frequent with protamine than with 
regular insulin. Instead of the rapid onset which has 
been noted in the past with regular insulin, the onset 
of shock with protamine insulin has been more 
gradual. This is doubtless due to the gradual lower- 
ing of the blood sugar to hypoglycemic levels rather 
than the rapid fall which occurs with the regular 
insulin. The most frequent complaint of patients in 
this series with hypoglycemia was a feeling of uneasi- 
ness, weakness and visual disturbance. Diaphoresis 
in a mild degree usually occurred later in the hypo- 
glycemic state. In several instances sensory disturb- 
ances, such ns numbness around the mouth and a 
paresthesia of the fingers and toes was noted. In some 
cases headache preceded the shock by hours, while in 
others it followed the treatment for hypoglycemia. 
Hypoglycemia due to protamine insulin, when it does 
occur, necessitates prolonged and frequent treatment 
in order to combat the prolonged efTect and continuous 
supply of the protamine zinc insulin. 


The following tables include our results with the 
groups as previously indicated: 


Table 1 

Uncomplicated diabetes 




Av. Daily 

Av. Daily 

Av. Bid. 


■ Cases 

Units 

Ini. 

Supar& 

Rep. Insulin 

48 

47.45 

2.15- 

205 

•Pinin' I’rot. 

• 




Plus Supple- 
mentary Rec. 
Insulin 

20 

' 47.45 

2.1* 

205 

Recr. Insulin 
Before use of 
Pin in 

Protamine 

5> 

53 i 

2M 

195.4 

Plain 

Protamine 

Used Alone 


51 

21 

15S j 

ReR. Insulin 
before use of 
Protamine Zinc 

■ 

22 

47.3 

2.5 

103.3 

Protamine Zine 
Used Alone 


35 

, l.lfi 

. 160.6 


♦Three of the coses of this jrroup of 20 were later treated with proU* 
mine line alone. All plain Protamine insulin Riven one hour before 
supper, and supplementary regular insulin Riven one*half hoar 
before breakfast. 

In a study of the comparative value of the regular 
insulin used in conjunction with plain protamine or 
with the protamine zinc compound in 48 cases of un- 
complicated diabetes mellitus, it can be seen that the 
average daily number of units of regular insulin used 
was 47.45, while the average number of injections was 
2.4G and the average blood sugar 205 mg. When plain 
protamine was supplemented with regular msulin in 
20 cases out of the above 48, there was no change in 
the number of units, injections or blood sugar level. 
Nine cases of this group which required an average 
of 53.4 units of regular insulin daily, were reduced to 
51 units of plain protamine while the average number 
of injections of 2.GG in these cases was reduced to Z.l 
and the blood sugar level which had previously been 
194 mg. was reduced to 153 mg. So that plain prota- 
mine insulin when used alone seemed beneficial in 
every way. 22 patients of this group who required an 
average of 47.3 units of the regular insulin, required 
only 35 units of the protamine zinc. The average 
number of daily injections dropped from 2.5 to 1.6 and 
the average blood sugars from 193.3 mg. to 150.G mg. 
It can, therefore, be seen that in this group of 48 cases 
of uncomplicated diabetes mellitus with plain prota- 
mine alone there was a reduction in the number of 
daily units required, the number of daily injections 
and' also a lower level of blood sugar prevailed. This 
was still further improved with the use of the prota- 
mine zinc product (Table II). In this group there were 
19 cases of diabetes mellitus complicated by the cardto- 
vascular-renal sclerotic syndrome. When placed on 
regular insulin with a maintenance diet these patients 
were sugar free with average daily units of 33.3 of 
regular insulin. and required an average of 2.15 in- 
jections daily. This kept the blood sugar at an average 
of 178.4 mg. Twelve of these cases were then placed 
on plain protamine supplemented with the regular 
insulin and in order to keep them sugar free, thej re 
quired an average of 43.4 units daily, while the 
average number of injections was reduced to 2 an 
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the blood sugar ranged about 161.2 mg. It is thus 
evident that the plain protamine in conjunction with 
the regular insulin results in an increase in the total 
amount of insulin used, but reduces the average 
number of daily injections and blood sugar levels. Six 


Table II 

Diabetes mellitus with degenerative diseases 




Av. Daily 

Av. Daily 

Av. Bid. 


Cases 

Units 

Inj. 

Sugars 

Reg. insulin 

» 

33.3 

2.15 

178.4 

Plain 

Protamine 

Plus Supple- 
mentary Keg. 
Insulin 

12 

43.4 

2 

161.2 

Reg. Insulin 
Reforc use of 
Plain Prot, 

6 

34.5 

3.93 

151 

Plain Prot. 
Alone 


33 

1.6 

163 

Reg. Insulin 
Before use of 
Protamine Zinc 

3 

37 

2.5 

208 

Protamine Zinc 
Alone 


12 

l 

162.2 


patients of this group under regular insulin required 
an average of 34.6 daily units, with an average of 1.93 
daily injections and showed average blood sugars of 
161, and when placed on plain protamine alone showed 
a reduction of units to 33, reduction of injections to 
1.6, while the blood sugars remained at 163 mg. Three 
cases of this group were then placed on protamine zinc 
alone and as seen from the (Table II) there was a 
marked reduction in the total amount of insulin re- 
quired, the average daily number of injections and the 
height of the blood sugar. 


Table III 

Diabetes mellitus associated with chronic pulmonary 
tuberculosis 



Cases 

Av. Daily 
Units 

Av. Daily 
Inj. 

Av. Bid. 
Sugars 

Reg. Insulin 

12 

57 

1.9 

154 

Plain Prot. 

Plus Supple- 
mentary Beg. 
Insulin 

ii 

54 

1.9 

166 

Reg. Insulin 
Before use of 
Plain Prot. 


21 

1.15 

146.5 

Plain Prot. 

Used Alone 


19 

1.5 

171 


Twelve cases of active pulmonary tuberculosis asso- 
ciated with diabetes required on an average of 57 
units of regular insulin daily with an average of 1.9 
injections. Their blood sugar hovered around 154 
mg. Eleven of this group were then placed on plain 
protamine supplemented with regular insulin and the 
average daily units were reduced to 64, the number of 
injections remained the same but the blood sugar in- 
creased slightly to 158 mg. In this group due to the 
presence of the pulmonary activity and the general 


mental attitude of the patient, it was extremely diffi- 
cult to obtain full cooperation in maintaining dietary, 
requirements, so that there was considerable fluctua- 
. tion in the results. Two patients of this group re- 
quired an average of 21 units of the regular insulin 
daily and 1.15 daily injections, which resulted in an 
average blood sugar of 146.5 mg., but when placed on 
* plain protamine the average daily units were reduced 
to 19, while the number of injections increased to 1.5 
and the blood sugar increased to 171 mg. This, how- 
ever, is too small a series from which to draw any con- 
clusions. 

Only one case has been given protamine zinc insulin 
and this is reported as a special case study and not 
included in Table III. 


Table IV 

Diabetes mellitus complicated by acute infections 




Av. Daily 

Av. Daily 

Av. Bid. 


Cases 

Units 

Inj. 

Sugars 

Reg. Insulin 




194.6 

12 

37.2 

2.3 

Plain Prot. 

Plus Supple- 
mentary Reg. 
Insulin 

9 

38 

1.4 

147 

Keg. Insulin 
Before use of 
Plain Prot. 

3 

26.5. 

o 

2U 

Plain Prot. 

Used Alone 


16 

1 

no 

Reg. Insulin 
Before use of 
Protamine Zinc 

4 

46.9 

2.84 

274.9 

Protamine Zinc 
Used Alone 


32.9 

1 

133.9 


A group of 12 diabetics previously controlled with 
the average daily units of 37.2 of regular insulin and 
requiring 2.3 injections and showing an average blood 
sugar of 194.6 were admitted to the hospital at dif- 
ferent times with acute infections. Nine of this group 
were placed on plain protamine supplemented by 
regular insulin and required 38 units on an average 
daily, 1.4 injections and their average blood sugar was 
reduced to 147 mg. These, therefore, required a slight 
increase in the amount of insulin, but the injections 
and sugar levels were reduced. Another group of 3 
patients who had required an average of 26.5 units 
daily of regular insulin with 2 injections and had an 
average blood sugar of 211 mg. were then placed on 
plain protamine alone and this resulted in a reduction 
of the average units to 16, the number of injections 
to 1 and the blood sugar to 130. Four .patients of this 
group were then placed on protamine zinc alone. 
These four, while on regular insulin required on an 
average of 46.9 units daily with 2.8 injections and 
showed a blood sugar of 274.9. When changed over 
to protamine zinc the average daily number of units 
became subsequently reduced to 32.9, the number of 
injections to 1 and the blood sugar to 133.9 mg. 

This group tends to show that with plain protamine 
supplemented by regular insulin the total number of 
units is increased but the average number of injec- 
tions and blood sugar is reduced. Furthermore plain 
protamine alone results in a general reduction, while 
even better results are obtained with protamine zinc. 
...Three diabetics who were admitted to the hospital 
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for some surgical procedure, following the operation 
were placed on their previous maintenance diet. It 
can be seen from the data above that with plain pro- 
tamine, the total number of units and the number of 


Table V 

Diabetes mcllitus — Miscellaneous cases 



Cases 

Av. Daily 
Units 

Av. Daily 
Inj. 

Av. Bid. 
Sugars 

Reg. Insulin 

3 

23 

1.8 

123 

.Plain Prot. 

Plus Supple* 
mental? Rog. 
Insulin 

1 

3? 

o 

1G1 

Reg. Insulin 
Before use of 
Plain Prot. 


16 

1.7 

100 

Plain Prot. 

Used Alone 


14 

1 

135 


injections were reduced without much change in blood 
sugar. 

We have reviewed 104 cases of diabetes under treat- 
ment with protamine insulinate. The average daily 
number of units of regular insulin required by the 
entire group was 39.59, .while the average daily injec- 
tions were 2.15. This brought about an average blood 
sugar of 171 mg. Fifty-three cases of this group 
were placed on plain protamine supplemented with 
regular insulin and the average daily units were 43.97, 
the average daily injections were reduced to 1.95. 


Table VI 
Summary 




Av. Daily 
Units 

Av. Daily 

Av. Bid. 


Cases 

Inj. 

Sugars 

Reg. Insulin 

101 

30.59 

2.15 

171 

Plain Prot. 

Fins Supple- 
mentary Reg. 
Insulin 

53 

43.97 

1.95 

1C2.4 

Reg. Insulin 
Before u«c of 
Plain Trot. 

22 

30.24 

l.SS 

162.78 

Plain Prot. 

Used Alone 


2C.6 

1.43 

150.4 

Regular Before 
Use of Prota- 
mine Zinc 

20 

43.7 

2.61 

22S.9 

Prot. Zinc 

Used Alone 


2*'.G 

1.03 

14S.9 


This corresponds to our findings in the individual 
groups, where the total insulin was increased, but the 
average number of injections and blood sugar levels 
were decreased. In 22 cases, where plain protamine 
was used alone, the average daily units were reduced 
from 30.24 to 2G.G and the number of injections from 
1.38 to 1.45. With the protamine zinc alone in 29 
cases the average number of units of regular insulin 
was reduced from 43.7 to 2G.G and the number of in- 
jections from 2.G1 to 1.05. 

One difficulty we have noted is that we were unable 
to determine how much of a cumulative action we 
would obtain from protamine zinc. As we are now 


discharging patients standardized on protamine zinc 
on the wards to our outpatient clinic, we not infre- 
quently have some return with reports of hypoglv. 
cemia. It is, therefore, essential that these cases bo 
constantly observed for a considerable period after- 
wards in order to determine the amount of protamine 
zinc they require in carrying out their usual activities. 

More recently we have had an opportunity to use 
U-80 protamine zinc insulin. This preparation seems 
more efficient in controlling the blood sugar level than 
the U-40 material reported above. In comparing the 
U-40 and U-80, in a group of five patients who re- 
quired 67.4 average daily units of the former, this was 
reduced to G0.8 of the U-80 and the blood sugar levels 
reduced from 103.G to 100.9. It has an added advan- 
tage to patients who require large doses of insulin. 

CONCLUSIONS 

1. Our studies tend to show, that protamine when 
supplemented with regular insulin results in an in- 
crease in the total number of units per day but there 
is a slight reduction in the number of injections, and 
most important a lower and more normal blood sugar 
level. 

2. When plain protamine is used alone there is a 
considerable reduction both in the amount of insulin 
and in the number of injections, while the blood sugar 
level is not only reduced but frequently is considerably 
below the normal level approximately 24 hours after 
the injections. 

3. Protamine zinc gives the best results in all of 
the above mentioned points. 

CASE REPORTS 

Case /. L. 31., a colored female, 43 years of age, was 
admitted to the diabetic service of the Buffalo City Hos- 
pital with a history of diabetes of six months duration. 
No family history of this disease. 

Physical examination revealed a moderately obese 
colored ferrtale not acutely ill, no physical abnormalities 
were noted. The diagnosis was diabetes mellitus and 
moderate obesity. The patient weighed 1G1 pounds and 
was placed on a diet of 1G0 grams of carbohydrate, 70 
grams of protein and 80 grams of fat. Her blood sugar 
upon admission was 3G2 mg. per 100 c.c. of blood and 
there was 9.2 grams of urinary sugar present. At this 
time she was given regular insulin, 10 units in the morn- 
ing and 8 units at night. This insulin was increased to 
12 units in the morning and 12 units in the evening and 
blood sugar at that time was 108 mg. while there was still 
glycosuria. Protamine zinc was started and the patient 
received 20 units -one hour before breakfast, which was 
gradually decreased to 10 units in one injection one hour 
before breakfast. The blood sugars varied from 90 to 
138 mg. throughout the day and there was no glycosuria. 
This patient is a mild diabetic and was standardized 
within ten days and has remained with same dose of 
protamine since discharged from the hospital. 

Case 11. B. L., a white female, 59 years old, was ad- 
mitted to the diabetic service with a history of diabetes 
for the past five years. She had had polydypsia, polyuria, 
weakness, pruritus and n loss of 40 pounds of weight over 
this period of time. Physical examination was essentially 
negative. Her weight was 127 pounds and she was placid 
on a diet of 220 grams of carbohydrate, 70 grams- of pro- 
tein and 70 grams of fat. Her blood sugar on admission 
was 246 mg. and urinary sugar 7.5 grams. Regular insulin 
18 units before breakfast and 15 units before supper was 
given which was increased to 35 and 25 respectively and 
at this time her blood sugar was 2G2 mg. and the urinary 
sugar was 4 grams. Since the blood sugar remained per- 
sistently high and glycosuria continued, this patient was 
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placed upon 55 units of protamine zinc one hour before 
breakfast followed by 14 units of regular insulin one-half 
hour before breakfast and 10 units of regular insulin one- 
half hour before supper. The protamine zinc insulin was 
gradually decreased to 35 units in one daily injection 
given one hour before breakfast. Her blood sugar values 
with only one injection varied from 92 to 118 mg. through- 
out the day and her urine remained sugar free. 

Case III. M. H., a white feniale, age 19, was admitted to 
the acute communicable service with a history of an upper 
'respiratory tract infection of one month duration with 
nasal discharge and sore throat one week prior to admis- 
sion. She had had diabetes for the past 5 years. Physical 
examination revealed a well developed white female 
acutely ill with a temperature of 101.4, pulse 120 and 
respiration of 30. Her pharynx and larynx were inflam- 
med and .the tonsils cryptic, pus was present in both' nares 
and the turbinates enlarged. The chest was clear and 
resonant and the heart was regular but rapid. 

There was no skin eruption and the remainder of the 
examination was essentially negative. Positive nose and 
throat cultures for diphtheria were obtained and these 
proved to be virulent by the guinea pig test. The diag- 
nosis was (1) acute laryngitis and pharyngitis and (2) 
diphtheria carrier. 

The patient weighed 142 pounds and was given a diet 
of 160 grams of carbohydrate, 70 grams of protein and SO*, 
grams of fat. Her blood sugar at time of admission was 
562 mg. and there was 34.5 grams of urinary sugar. 
Regular insulin therapy was instituted in a dosage of 35 
units in the morning and 24 units before supper and 10 
units at midnight which was gradually increased to 70 
units before breakfast, 16 before lunch, 40 before supper 
and 10 at midnight, during which time blood sugar never 
fell below 400 mg. and there was persistent glycosuria. 
Protamine zinc insulin was started in dosage of 65 units 
in the morning and 25 units at night. Eventually the 
night dose was discontinued and the patient was given 
only a single injection of 80 units one hour before break- 
fast. Following the use of the protamine zinc the blood 
sugars approached normal and in no instance following 


the use of this product did it go above 153 mg., while the 
urine remained sugar free. At present the patient is up 
and about, the temperature, pulse, and respirations are 
within normal limits, but nose and throat cultures remain 
positive for virulent diphtheria organisms. 

Case IV. R. W. is a white male, age 13, who was ad- 
mitted to the tuberculosis service with a history of dia- 
betes of 2 years duration. His father died of chronic 
pulmonary tuberculosis and diabetes mellitus. Physical 
examination revealed an acutely ill and emaciated white 
male. Positive findings on examination were bilateral 
apical infiltration with cavitation. His heart was rapid 
but regular and the other systems were essentially nega- 
tive. His weight at this time was 53 pounds while his 
temperature was 103, pulse 130 and respiration 26. He 
was diagnosed as (1) Chronic pulmonary tuberculosis, 
(2) diabetes mellitus, (3) malnutrition and (4) anemia. 
All sputa were positive for tubercle bacilli and X-ray 
showed bilateral apical infiltration with multiple cavita- 
tion. He was given a diet of 230 grams of carbohydrate, 
80 grams of protein and 110 grams of fat, and placed on 
regular insulin 30 units before breakfast, 10 before lunch, 
30 before supper and 5 at midnight. His blood sugar at 
this time was 440 mg. and there was 62 grams of urinary 
sugar. Because the blood sugar remained persistently 
high the regular insulin was increased to 60 — 30 — 30 — 10 
and at this time the blood sugar was 210 mg. and gly- 
cosuria persisted. Therefore, it seemed advisable to in- 
augurate protamine insulin therapy and he was given at 
the beginning 75 units of protamine zinc one hour before 
breakfast and 25 units before supper. Within four weeks 
the evening dose was discontinued and the patient con- 
trolled upon 85 units of protamine zinc insulin one hour 
before breakfast. The blood sugar levels were lowered to 
within normal limits and the urine remained sugar free. 
At the present time the patient weighs 79 pounds and 
the most recent X-ray shows a tendency toward fibrotic 
healing in both apices. 

The Authors wish to express their appreciation to Dr. Alien A. Jones 
for his constructive comments and to Dr. D. Levy for his assistance in 
compiling the statistics and graphs. 
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The Effect of Nicotine on Intestinal Peristalsis 


By 
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Y EARS ago I began using nicotine in an attempt to 
learn more about the structure and function of the 
intestinal plexuses. I could, of course, read in any 
textbook the statement that nicotine blocks the per- 
istaltic waves while it leaves unchanged the rhythmic 
contractions, and that it blocks the effects of stimu- 
lating the vagal and the preganglionic sympathetic 
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neurones while it does not block the effects of stimu- 
lating postganglionic sympathetic fibers. But I knew 
that in recent years a number of these old accepted 
statements had come to be questioned, I knew that the 
whole conception of synapses and the effects of drugs 
on them was changing, and besides, there were a 
number of interesting questions that might yet be 
answered by further study of the action of nicotine 
on the bowel. I wanted to see how its action on the 
neurones of the gut would compare with that of 
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anoxemia. Using rabbits as test animals and anox- 
emia as an injurious agent, I had found that some 
mechanism, probably a nervous one, interrupted by 
synapses, and very helpful in the production of per- 
istaltic rushes, became disrupted from ten to thirty 
minutes after the stoppage of the circulation. What 
appeared to be nervous conduction along short conduc- 
ting paths was lost in about two hours, while nervous 
conduction through long unbroken pathways, and the 
rhythmic contractions of the muscle began to fade 
out only after seven hours or more. In all these ex- 
periments the tissue was kept at 38° C. in aerated 
Locke’s solution. 

I here report the results of using nicotine much as 
I used anoxemia to obtain information as to the struc- 
ture of the enteric nervous system (3). Before de- 
scribing the experiments, it will be helpful to stop for 
a moment to see -what one can hope to accomplish with 
nicotine. Years ago, when I began to work with it, 
I assumed, as do most writers of articles and text- 
books, that it would block transmission through 
sympathetic ganglions and across such synapses as 
are believed to exist between the vagal nerve endings 
and the neurones in the plexuses of the heart and in- 
testine; but the more I read, the less certain I became 
that nicotine could be counted on always to do the 
things that have been expected of it. Thus, years ago, 
Langley (49) and others noticed that it commonly did 
not interrupt the transmission of reflexes through 
centers in the medulla and spinal cord, and that some- 
times it did not have the expected effects even on the 
nerve centers in the bowel (Langley and Anderson). 

Recent studies have shown also that the drug can 
affect nerve endings, and that the disturbances of 
respiration are not due to the disruption of synapses 
in the center in the medulla but to a curare-like effect 
on phrenic nerve endings in the diaphragm (Dixon, 
Langley and Dickinson, Thomas and Franke, Franke 
and Thomas, Gold and Brown, and Ing). Still more 
disturbing was the discovery that in large doses it 
actually improves the transmission of stimuli from 
the vagal neurones to those of the myenteric plexus 
(Langley and Anderson, Thomas and Kuntz (74), 
Mulinos, Henderson). To be remembered also is the 
fact that, in very large doses, it can block transmis- 
sion through nerve fibers (Pi-Suner and Raventos, 
and Raventos (67, 68)) and it can injure muscle 
(Lapicque) and other tissues (Greenwood). 

Often a dose which will interrupt synapses in one 
ganglion or set of ganglions, as in the heart, will leave 
others, as in the intestine, unaffected; or with a 
certain dosage, the effects of vagal stimulation on the 
heart will be blocked while transmission of stimuli 
from one vagus to the other through the center in the 
medulla can still be effected (Pi-Suner and Raventos). 
Furthermore repeated doses commonly fail to produce 
the effect of the first dose (Gold and Brown). 

Writers on the subject commonly assume that nico- 
tine paralyzes ganglion cells, but Langley (49) could 
not be sure of this, and I have been unable to find 
much evidence of it in the literature. For that mat- 
ter, I cannot find much on how one would tell when a 
ganglion cell has lost its function. Perhaps the best 
evidence that nicotine can injure a ganglion cell was 
obtained recently by Hoinbecker and Bishop while 
studying the heart of Limulus. In this organ, as is 
well known, the beat of a muscle, itself capable of 
rhythmic activity (Carlson and Meek. Garrey. Crozier 


and Stier, Heinbecker and Bishop), is normally i n . 
fluenced by outside ganglion cells (Heinbecker). H ere 
nicotine promptly blocked the usual effects of stinm- 
lating the extrinsic inhibiting and accelerating nerves- 
after from fifteen to thirty minutes, the electrical 
record of discharges coming from the ganglion cells 
faded out, and from five to fifteen minutes after this 
the heart ceased beating, although the muscle was still 
responsive to electric stimulation of the median nerve- 
cord. 

These observations indicate that the synapses be- 
tween the extrinsic nerves and the local ganglion cells 
are most sensitive to attack by nicotine ; next in sus- 
ceptibility probably come the ganglion cells, next the 
function of rhythmicity in the muscle, and last of all 
the functions of conduction in local nerve fibers and 
their endings, and of irritability in the muscle. In- 
structive also in this regard is the old experiment of 
Carlson (1909) who found that a 1:1000 solution of 
nicotine applied to the heart of Limulus took ninety- 
four minutes to stop rhythmic activity in the gang- 
lion, 265 minutes to destroy irritability and conduc- 
tivity in the nerve plexus, and 1140 minutes to 
destroy irritability and contractility in the muscle. 

That in the heart of Limulus the pace-making im- 
pulses come only from the large unipolar ganglion 
cells found in certain parts of the nerve cord and not 
from the small multipolar cells or from the axone 
fibers is now strongly indicated by the work of Hein- 
becker. The evidence presented in the two papers by 
Heinbecker and Heinbecker and Bishop suggests, then, 
that nicotine puts a stop to the rhythmic impulses 
which arise in the big pace-making ganglion cells. 

In the case of the bowel of mammals the assumed 
synapse at the end of the vagal fibers is sensitive lo 
small doses and extremely resistant to large doses of 
nicotine (Kuntz and others (47)); the synapses in 
Auerbach’s plexus seem to be highly susceptible, as 
shown by the usual prompt stoppage of rush waves; 
and the ganglion cells, much perhaps as in the heart 
of Limulus, are apparently fairly susceptible, grant- 
ing that one can assume this from the fact that nico- 
tine suppresses the rhythmic action currents of the 
gut while it leaves the muscle beating regularly at a 
slower rate (Berkson, Puestow (7, 8, 9, 10, 11)). It 
is conceivable, of course, that in the bowel the sup- 
pression of the rhythmic currents is due to injury to 
synapses in an oscillating nervous circuit such as that 
conceived by Lorente de No. 

According to Himwich and Fazikas, nicotine prob- 
ably' interferes with the metabolism of nervous tissue 
by "blocking the dehydrogenation of lactic and succinic 
acids. According to Ing, nicotine, like curarine, is a 
chemical antagonist to acetylcholine, which may ac- 
count for its ability to block conduction in some 
synapses. Curiously, physostigmine is able to restore 
the function of vagal synapses in the heart after they 
have been blocked by nicotine or barbiturates (Line- 
gar, Dille and Koppanyi). 

Efforts have been made to throw' light on the point 
of attack of nicotine by comparing its actions on 
normal bowel and on bowel from which Auerbach’s 
plexus has been stripped with the help of a dissecting 
needle. Thus, Magnus concluded that “plexus-free” 
strips of intestinal muscle would not respond to nico- 
tine, but van Esveld and Gasser observed depression 
with large doses; it was only the stimulating effect 
that could not be obtained. 



Alvarez— The Effect of Nicotine on Intestinal Peristals's . 


Unfortunately, definitely plexus-free muscle can 
probably never be secured by dissection. One can get 
muscle free from either Auerbach’s or Meissner's 
plexus, but one cannot, remove the fine intramuscular 
plexus of fibrils which some observers say are related 
to connective tissue and others feel sure are nervous 
in origin (van Esveld, Tiegs (76, 77), Schabadaseh) . 
As Bayliss once said, however, it does not seem prob- 
able that such fibers or the occasional ganglion cells 
that can be found on blood vessels can serve to origi- 
nate the regular rhythmic contractions of the muscle. 
The recent observations of Heinbecker, already quoted, 
make this assumption still more doubtful, but still it 
cannot be dismissed. 

So far as the action of nicotine on the bowel is con- 
cerned, the classic experiment is the one in which the 
drug was shown to block the effect of stimulating the 
preganglionic but not the postganglionic fibers (Lang- 
ley and Anderson, Langley (48), Bunch). From this 
it was assumed that the preganglionic fibers which 
enter the bowel are connected by synapses to neurones 
in Auerbach’s plexus, while the postganglionic fibers 
run directly to the muscle. Much confirmation of this 
idea has been published by Nolf and others, but in 
recent years a number of observers besides myself 
have found that large doses of nicotine can block the 
effect of stimulating the postganglionic fibers (Thomas 
and Kuntz (47, 75), Hendricks and Thienes). 

In the face of the many contradictions to be found 
in, the literature on nicotine, and the many puzzling 
observations which will be recorded in this paper, it 
would seem unwise to theorize much about the results 
of experiments done with this drug. This is particu- 
larly true at a time when our conceptions of function 
at nerve endings is changing rapidly, and the actual 
chemical intermediaries between nerve and muscle are 
becoming known. 

TECHNIC 

The technic used in the studies here reported has 
been described elsewhere (1). Briefly, rabbits were 
anesthetized with urethane, the spinal cord was pithed 
distal to the fourth thoracic segment, and the abdomen 
was opened under a bath of warm Locke’s solution. 
Records were obtained with the help of apparatus de- 
scribed elsewhere (2). 

There were two main ways open for studying the 
effects of nicotine on the gut. The first method, in 
which the drug was injected intravenously or intra- 
muscularly, had the disadvantage that it usually put 
a stop to the peristaltic rushes which I wished to 
study. The second method consisted of connecting a 
segment of gut to light recording levers, bathing it 
for a few minutes in a solution of the drug, dropping 
it back into the tank, and then studying the behavior 
of rushes that reached or passed through it. 

As was to be expected, the concentration of nico- 
tine necessary to injure synapses in the bowel had a 
decided effect on some of the functions of the brain. 
Thus, in a medium-sized rabbit, 0.05 c.c. of a 1 per 
cent solution, or 0.5 mg., injected into the ear vein 
usually produced some change in the rate and depth 
of the respiratory movements; occasionally it pro- 
duced convulsions, and sometimes if the animals were 
not helped to breathe, it promptly killed. Usually the 
peristaltic rushes were stopped. With twice the dose, 
or 0.1 c.c., peristaltic rushes usually stopped and the 
animal died unless respiration was maintained artifi- 
cally. 


When the drug was injected intramuscularly, at 
least 0.02 c.c. of the undiluted substance was needed 
to get results. When an animal survived such a dose 
it was often possible, a few minutes later, to give 
larger noses, and sometimes, with respiration main- 
tained artificially, the animal would live on after huge 
doses of the poison had been given. 

Dosage of nicotine used. Because varying dosage 
can greatly modify the effects obtained, it might be 
well to review briefly the concentrations of the drug 
used by a number of investigators. To abolish the 
effects of vagal stimulation on the bowel Bayliss and 
Starling used 0.3 c.c. of a 1 per cent solution. Mulinos 
used from 1 to 10 mg. per kilogram of body weight. 
Raventos (69) blocked conduction in the vagus ’nerve 
with a solution of 0.5 to 1 per cent. Thomas and 
Kuntz used from 1 to 20 mg. per kilogram to paralyze 
vagus endings and from 25 to 50 mg. to restore them 
to activity. From 2000 to 3000 mg. per kilogram were- 
then required to stop them again. Mulinos restored the 
vagus effect with from 20 to 60 mg. To “denervate” 
the excised bowel Thomas and Kuntz used a 0.2 per 
cent solution. Rhythmic contractions were abolished 
with the help of a 0.5 per cent solution. Heinbecker 
and Bishop used a 0.5 per cent solution on the heart 
of Limulus. 

Hendricks and Thienes abolished the effects of 
stimulating postganglionic sympathetic fibers with a 
1:1000 solution. Nolf used from 1:10,000 to 1:1,000,- 

000 on the bowel of the chicken, the latter strength 
being apparently sufficient for the blocking of synap- 
ses. Bunch used 1 mg. per kilogram to abolish the 
effects on the intestine of stimulating the extrinsic 
nerves. Langley (49) usually used a 1 per cent solu- 
tion. Bayliss and Starling stopped the rhythmic con- 
tractions of the bowel by injecting 2 or 3 c.c. of a 1 
per cent solution into a fairly large dog. They blocked 
vagus nerve endings with 0.3 c.c. of a 1 per cent solu- 
tion. Franke and Thomas (28) lost several dogs after 
giving doses of from 2 to 4 mg. per kilogram. Macht 
paralyzed the ureter noth a 1 per cent solution. My 
impression is that if one hopes to study the. effect of 
the drug on synapses or ganglion cells one should use 
the smallest dose that will stop function in these struc- 
tures; with larger doses the drug is likely to act as a 
general protoplasmic poison. 

Effects of altered nicotine. From the start of my 
work I had difficulty in obtaining the results I had 
been led to expect with nicotine, but as months passed 

1 ran into an even worse trouble, namely, I could not 
duplicate the results of experiments performed earlier 
in the year. The nicotine I was using looked and smel- 
led all right, and when injected into animals caused 
death in the usual way; there was the usual beady 
appearance of the gut, and the usual slowing and 
strengthening of the rhythmic contractions, but no 
longer could I be sure that even a large dose given by 
vein would stop the peristaltic rushes. Curiously, the 
drug still interfered with the rushes when, well di- 
luted, it was applied directly to segments of gut. In 
one animal, killed by repeated injections of a large 
dose, a fairly normal rush was seen just befox-e death, 
and shortly after, two good rushes were elicited by an 
intravenous injection of epinephrine. 

Finally, it occurred to me that I was using nicotine 
from a bottle which had been around the laboratory 
for some time. Although this bottle was made of dark 
amber glass I still feared that light might have af- 



420 


American Journal of Digestive Diseases and Nutrition 



Fig. la. Inhibition of rhythmic movements and slowing of the rate of 
rhythmic contraction in an animal dying of nicotine poisoning; b, tonus waves 
in an animal severely poisoned with nicotine; c, responses to stimulation of a 
vagus nerve in an animal that had died nine minutes before from an overdose 
of nicotine, and d, defective emptying in a segment poisoned with nicotine. 


fected the contents. Accordingly I opened a new bottle, 
and immediately found that its contents would almost 
always stop peristaltic rushes. It may be of interest 
in this connection that Pacini and McGuigan and 
Wakeham and Tracy found marked changes in the 
toxicity of nicotine exposed to ultraviolet radiation. 

My experiments revealed, then, a curious change in 
nicotine which left it as toxic as ever to the central 
nervous system but without some of its usual para- 
lyzing effect on the mechanism that produces peris- 
taltic rush. It would be helpful if someone could pene- 
trate the secret here concealed. Certain it is that 
hereafter any physiologist who wishes to study the 
effects of nicotine on the bowel must first make sure 
that his supply of the drug is fresh and capable of 
stopping peristaltic rushes. 

EFFECTS OF NICOTINE HERE REPORTED 

Appearance of the nicotinizcd boiccl. The nicotin- 
ized bowel commonly took on a beaded appearance 
which suggested either an incoordination of the ac- 
tivity of the muscle bundles or a peculiar form of local 
stimulation. The appearance of this beadiness was 
helpful in that it served to show the experimenter 
when enough nicotine had been given to produce an 
efTect. It probably was not due to failure of conduc- 
tion along nerve fibers because sometimes it disap- 
peared after a few minutes, at a time when the 
nervous mechanism that facilitates the passage of 


rushes was still out of order. Furthermore, such bcadi- 
ness is not typical of bowel which has lost its power 
to conduct through long continued anoxemia. I think, 
therefore, that the beadiness is due at least in part 
to the well-known stimulating effect of nicotine on 
nervous tissue. On one occasion a slow rush was seen 
to pass through a beady bowel, which suggested that 
if rushes are dependent on the integrity of synapses, 
then beadiness cannot be depended on as a sign of 
injury to these structures. 

Effect on rhythmic contractions. I found, ns others 
have done, that the rhythmic contractions are usually 
slowed, are often made more regular, and the ampli- 
tude is commonly increased (Fig. 1, o).. The greater 
amplitude shows that there is no impairment of con- 
duction in the fibrils which presumably enable many 
muscle fibers to contract as a unit. As Bayliss and 
Starling and Trendelenburg noted years ago, the fact 
that the rhythmic activity is improved at a time when 
the peristaltic rushes are stopped, and the animal is 
perhaps dying, indicates that nerve cells are not im- 
portant in producing the phenomenon. Their argu- 
ment is even stronger now that Hcinbceker and Hein- 
becker and Bishop have presented evidence indicating 
that nicotine does put a stop to the activity of pace- 
making ganglion cells. 

A slowing of the rhythmic contractions similar to 
that observed with nicotine is seen immediately after 
the death of the animal or after the removal of the 
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bowel to a tank of oxygenated Locke's solution, or 
after degenerative section of the vagus or the splanch- 
nic nerves. This suggests that although the muscle 
alone is capable of rhythmic contraction, the rate at 
which this contraction is maintained is normally ele- 
vated by some stimulus or chemical substance which 
arrives by way of the extrinsic nerves of the bowel. 

The situation may be similar to that in the heart of 
Limulus where nerve impulses alter the rhythmic ac- 
tivity of the muscle without imposing their rhythm on 
it (Heinbecker and Bishop). As Hoagland pointed 
out, rhythms can be altered by chemical substances 
that simply change the rate of the metabolic processes 
in the nerve cells. 

van Esveld concluded from his work that the rate 
of rhythmic contractions in “plexus-free” intestinal 
muscle is not affected by nerve poisons, but Figure 3 
in Gasser’s article would indicate that it can be slowed 
by nicotine. Thomas and Kuntz (75) concluded that 
when nicotine slows the rate of rhythmic contractions 
it is a sign that the drug has thoroughly denervated 
the bowel. 

Curiously, Elliott found that although nicotine did 
not stop the rhythmic movements of the cat’s bladder, 
denervation produced by picking off the ganglion cells 
with the help of fine forceps and a dissecting micro- 
scope, did stop them. 

When, as sometimes happens with massive doses, 
the rhythmic movements of the bowel are stopped by 
nicotine, the effect is probably a toxic one on the 
muscle. Puzzles remain, however. Thus, in one of 
my experiments, an initial dose of 0.05 c.c. of nicotine 
given intramuscularly almost killed the animal and 
almost stopped the rhythmic contractions. Later, -when 
after a dose of 0.45 c.c., respiration was almost stop- 
ped and death was imminent, the rhythmic activity of 
the bowel returned to normal. 

Strangely, in a number of the animals killed by 
nicotine, the rhythmic activity of the bowel was good 
up to the moment of death, and then the contractions 
stopped just as they commonly do when a normal 
rabbit dies (Fig. 1, a). Such stoppage in normal 
animals is not due to anoxemia alone, because when 
the bowel is cut away from the mesentery, contrac- 
tions return, and they can then be maintained for 
hours. There are reasons for believing that the pause 
is due to chemicals formed in the blood at the time of 
death. 

Effect on short nervous tracts in the bowel. In rab- 
bits the contraction produced by an interrupted elec- 
tric stimulus spreads out for from 5 to 20 cm. along 
the bowel. This type of conduction, which seems to 
be mediated by nerves (Alvarez and Hosoi, Elliott, 
Eugling, Henderson) was interfered with by nicotine 
only when the dose of the drug was so large as prob- 
ably to injure the muscle and to destroy its ability to 
contract. From this and other experiments to be de- 
scribed later, I conclude that nicotine, in doses suffi- 
cient to stop peristaltic rush, leaves the intestinal 
nerve fibers and nerve endings in good working order. 
About the only evidence against this view is that of 
Fleisch who thought that the short-distance conduc- 
tion observed in the guinea-pig’s bowel was blocked 
by nicotine. He may perhaps have used a dose that 
injured the muscle. 

Effects on stomach and colon. It is interesting to 
note here that Cannon (15) found that the giving of 
nicotine or the making of several parallel cuts through 


the muscular coats of the stomach was without effect 
on the gastric waves (see also Thomas and Kuntz 
(75)). Similarly, nicotine had no effect on colonic 
reverse paristalsis (Elliott and Barclay-Smith, Can- 
non (15, 16) ) . These facts fit in with others, all of 
which indicate that the conducting mechanisms in the 
stomach and colon are different from those in the 
small intestine. 

Effects on tonus waves. The tonus waves of the 
bowel were sometimes abolished by nicotine, at least 
for a time, which perhaps fits with the conviction of 
Gross and Clark that these waves are neurogenic in 
origin. Kuntz and Thomas (47) also noticed a loss 
of tonus waves after giving nicotine. I found them, 
however, well marked in records made from heavily 
nicotinized bowel, so the subject is still open to debate 
(Fig. l, b). 

Effect on irritability. The irritability of the bowel 
to faradic stimulation was not lowered until large 
doses of nicotine were used, and even then it was not 
always affected adversely. I have obtained excellent 
responses to faradic stimulation in bowel just re- 
moved from animals killed by an overdose of nicotine. 

Effect on the vagal synapse. I confirmed the state- 
ments of Thomas and Kuntz, Mulinos, and Henderson 
to the effect that nicotine in large doses does not block 
the effect on the bowel of vagal stimulation. Actually, 

I obtained records showing definite response to such 
stimulation in the intestine of animals which, a few 
minutes before, had succumbed to a large dose of 
nicotine (Fig. 1, c). In one animal these responses 
continued for twenty minutes after death, or until the 
moment when one would expect anoxemia alone to put 
an end to function in the synapse. 

I assume that such a synapse exists partly because 
it has been seen by histologists (Hill, Irwin). An- 
other argument in favor of its existence is the old one 
of Langley (50) who pointed out that there are not 
enough nerve fibers in the vagus bundles to connect 
with the millions of muscle cells in the bowel. He 
thought there must be intermediary nerves in Auer- 
bach’s plexus, but now that we have the new humoral 
explanation of nerve action, and now that Bunting, 
Meek and Maaske, Finkleman, and Dale and Feldberg 
have demonstrated what looks like a chemical trans- 
mission of nervous effects to the smooth muscle of the 
intestine, Langley's reasoning is not so impressive. 
Formerly I might have argued in favor of the synapse 
idea from Klee's and my observations that the latent 
period of stimulation through the vagus is much 
longer than that after direct stimulation of the bowel, 
and that the bowel suddenly fails to respond to stimu- 
lation of the vagus nerves after the circulation has 
been shut off for approximately twenty minutes, but 
now it is possible to explain such things on the basis 
of the new ideas of acetylcholine formation. 

If one assumes the presence of a "synapse” at the 
end of the vagal fiber, one must conclude that nicotine 
interferes with its function in small doses but not in 
large. Thomas and Kuntz concluded that the blocking 
effect of small doses is probably due to spme form of 
inhibition. At first glance one would expect a vagal 
synapse in the bowel to be blocked by atropine, but 
Bayliss and Starling could not obtain any blocking 
either with this drug or with curare. 

Effect on peristaltic rush. Bayliss and Starling 
early reported that nicotine stops traveling waves and 
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disrupts the myenteric reflex, and later these observa- 
tions were confirmed by Langley and Magnus, Cannon 
and Trendelenburg, 

When I began my work I, too, found that a dose of 
nicotine sufficient to alter respiration and to modify 
the appearance of the bowel usually put a stop to 
peristaltic rushes so that they could no longer be 
elicited in the usual way by squirting fluid into the 
duodenum. Often there would be one or two rushes 
during the stage of apparent stimulation due to the 
arrival of the drug in the tissues, and then there 
would be no more. There were, however, puzzling ex- 
ceptions to the rule, and sometimes the rushes did not 
stop until several doses had been given. 

Obviously, just one normal rush seen in an animal 
dying from an overdose of nicotine freshly obtained 
from a reliable drug house should be enough to upset 
all deductions drawn from many experiments in which 
rushes could not be obtained. The difficulty comes in 
telling whether or not the rushes seen in nicotinized 
animals are normal. It would seem as if a careful 
study of the graphic records should have settled this 
point, but it did not always do so for reasons that I 
have given elsewhere and which I will repeat further 
along in this paper. 

Another difficulty seems to arise from the fact that 
many of the rabbits one buys are full' of parasites 
and perhaps sickly. At any rate, the bowel in many 
of the animals seems to be so sluggish and unrespon- 
sive that any little extra handicap puts a stop to all 
peristalsis. After working with such animals for a 
while one may think that certain results have been 
obtained often enough to settle a point, and then along 
comes an animal, perhaps unusually healthy and vigor- 
ous but at any rate with rushes so powerful that they 
keep running in spite of severe poisoning by nicotine 
or anoxemia, and then the investigator does not know 
what to conclude. 

In several experiments in which the effect of a 
moderate dose of nicotine wore off in half an hour or 
so, normal rushes reappeared, showing that the injury 
done was not irreversible. Prompt recovery was the 
rule when segments of bowel were soaked in a solu- 
tion of nicotine. 

Sometimes, for a minute or two following the in- 
jection of nicotine, widespread intestinal contractions 
were seen which suggested the passage of a rush, but 
each time the record showed that a number of con- 
tractions had appeared simultaneously in several parts 
of the bowel and had each traveled caudad a short dis- 
tance. In some cases these contractions were probably 
produced by the action of the irritant drug directly 
on the muscle ns it reached all parts of the gut about 
the same time. 

Occasionally, after giving nicotine, I observed short 
reverse rushes appearing at one time in several parts 
of the small bowel, and in some animals, short rushes 
caudad were associated with short rushes orad. Similar 
observations were made by Bayliss and Starling, 
Thomas and Kuntz (75). and Trendelenburg, all sug- 
gesting that the drug sometimes flattens the gradient. 
Other observations, however, indicate that usually this 
gradient is not much altered. 

Incidentally, bathing segments of bowel in strong 
solutions of atropine had no demonstrable effect on 
the way in which peristaltic rushes went through. 

Effects on the myenteric reflex. I cannot comment 
on the effect of nicotine on the myenteric reflex, be- 


cause I have not been able to demonstrate this reflex 
in the rabbit. v 

Effect on afferent nerves. The application of pure 
nicotine to the bowel usually caused the (nnesthc 
tized) animal to struggle, indicating that afferent 
nerves were being stimulated powerfully. 

Effects observed in segments of bowel soaked in 
solutions of nicotine. In a large series of experiments 
a loop of jejunum or ileum, from 25 to 150 cm. long 
was lifted above the level of the fluid in the large tank 
and dropped into a shallow disli containing a solution 
or nicotine. Ordinarily I used a dilution of 1:250,000 
Nolf concluded that a solution of 1 :1, 000, 000 can be 
counted on to interrupt synapses in the myenteric 
plexus of excised gut, but I had to allow for dilution 
and the washing out of the drug, not only by the circu- 
lating blood but by the fluid in the tank’ At any rate, 
with the dosage I used, the affected segment always 
showed signs of poisoning, often with the rosnry-like 
appearance and sometimes with a temporary weaken- 
ing of the rhythmic movements. After a segment of 
bowel had been soaked for two or three minutes, it 
was dropped back into the tank, recording levers were 
quickly attached, and water was squirted into the duo- 
denum so that rushes would start there and run down 
to the region being studied. . 

It will be remembered that a peristaltic rush con- 
sists of a powerful wave of contraction which involves 
perhaps 15 cm. of bowel. This wave carries ahead of 
it a column of fluid, a column that can be pushed for 
long distances through dead bowel procured from an- 
other animal or even through lengths of rubber or 
glass tubing. Knowing this, I was not surprised to find 
that when rushes approached the poisoned segment 
of bowel the column of fluid entered at the upper end, 
and if the segment was not too long or too severely 
paralyzed, emerged at the lower end. There the fluid 
stimulated the bowel in such a way that a wave of 
contraction appeared and went on caudad as a norma! 
rush. ’ • 

As the rushes traversed a segment of poisoned 
bowel, there was usually failure of the muscle there 
to contract, and as a result, much of the column of 
fluid which would normally have been carried onward 
was left in the segment. This failure of the muscle 
to contract in a coordinated way could be seen with 
the unaided eyd, and sometimes it was evident in the 
records. In normal bowel, the passage of a rush pro- 
duced a marked rise in the record, with a sharp, 
steeple-like peak, but when a segment was poisoned, 
the writing tips of the levers attached to that region 
were likely to be slow in returning to the base line 
(Fig. 1 , d). 

As I remarked before, the effect of nicotine on the 
soaked segments was evanescent, and in many cases, 
rushes were going through normally again after an 
interval of from seven to ten minutes. When the local 
rhythmic contractions were stopped by large doses of 
the drug they generally reappeared in less than five 
minutes. The effect of intravenous injections also 
tended to wear off if the dose was not too large. 

Sometimes rushes would continue to seep through 
the injured segment after one or two soakings in the 
solution of nicotine, but they could not get through 
after several soakings, which apparently had had a 
cumulative effect. Similarly, rushes might get through 
after the segment had been poisoned with a solution 
of 1 :250,000, but not after it had been in a solution of 
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1:G0,000. Curiously, also, when a small dose of nico- 
tine was injected intravenously, rushes sometimes 
could still be elicited in the normal bowel, but they 
would not go normally through a segment which, some 
- time before, had been soaked in a solution of nicotine 
and had then apparently recovered. 

As one would expect, the length of the poisoned 
segment had something to do with determining 
whether a rush would get through or fade out. With 
loops 70 cm. long, some rushes faded out and others 
did not. In one experiment rushes got through a 
segment 130 cm. long, and in another they traversed 
150 cm. of poisoned bowel. As I said before, if they 
got through, it was apparently because fluid ran on- 
ward, helped probably by a tonic contraction of the 
distended muscle. 

When the soaked segment was severely poisoned, 
the contraction ring of a rush coming down from 
above would not enter, and records made of the ac- 
tivity of the segment failed to show any sign of con- 
traction. So far as the unaided eye could detect, the 
injured bowel was first distended, and then the muscle 
gradually regained enough tonus to force out some of 
the fluid that had entered. 

Puzzling results ascribable to poor recording appa- 
ratus. During the first months of this work 1 was 
puzzled to find in most of the records obtained with 
threads fastened by small wire serrefines to the bowel, 
signs indicating the passage of a more or less normal 
wave of contraction. As I have described elsewhere, 
I finally learned that this was due to defects in the 
methods of recording, and better apparatus was de- 
vised. With the help of a new “distention recorder,” 
the visual observations were shown to be correct, and 
that in the thoroughly nicotinized bowel there was 
seldom any wave of contraction following the wave of 
distention. Wien a column of fluid entered the upper 
end of the poisoned segment it was kept going partly 
by the force applied by the normal bowel orad to the 
segment, and partly, perhaps, by those contractions of 
the muscle in the segment which were produced by 
the stimulus of local distention. Not infrequently the 
recorders would show what the observer could not see, 
namely, that a shallow wave of some kind had gone 
through the nicotinized segment. 

It seems certain, then, that nicotine injures some 
coordinating mechanism which normally causes the 
intestinal muscle to contract vigorously in the wake 
of a traveling column of fluid. One can think of its 
interfering not only with some hook-up of neurones 
strung along the length of the gut, but also with con- 
nections between the mucous membrane and the over- 
lying muscle. Perhaps in favor of this view are the 
observations of Borchardt, Garry, Raiford and Mulinos 
(65, 66), and Never, that the application of cocaine 
or procaine to the mucous membrane of the bowel 
abolished the usual responses to local distention and 
tended to interfere with peristalsis. Somewhat against 
this view is the work of King and Arnold who could 
not see any sign to indicate that nicotine affects the 
connections in Meissner’s plexus. 

I tried to differentiate rushes in normal and in nico- 
tinized bowel by measuring in the graphic records the 
rate of travel of the wave, but I could not find any 
characteristic difference. 

Painting a segment with nicotine. Painting a seg- 
ment with nicotine did not work as well as soaking it 
in the solution. In one instance, the painting of a 


short segment with a 1:250 solution of the drug 
almost paralzyed the whole gut. Either a large amount 
of the poison had passed into the blood stream or else 
there was a powerful reflex inhibition. 

Effect of nicotine on long nervous tracts and nerve 
endings. What I call “long-distance nervous conduc- 
tion,” which correlates activities in all parts of the 
bowel, was not impaired even by lethal doses of nico- 
tine. By cutting away the mesentery from a heavily 
nicotinized segment of bowel and stimulating at a 
point orad, I could show that long-distance conduction 
can take place through such a badly poisoned loop. I 
found also that a stimulus coming from a distant part 
of the gut could affect the muscle in a poisoned seg- 
ment, showing that not only the nerve fibers but also 
the endings in the muscle must be. highly resistant to 
the action of the poison. 

In one remarkable experiment in which a rush oc- 
curred while the animal was severely poisoned by an 
intramuscular injection of nicotine from a freshly 
opened bottle, the wave was unable' to enter a segment 
which had previously been soaked several times in a 
dilute solution of the drug, and yet, as the rush swept 
down the upper part of the bowel, the muscle in the 
poisoned segment showed a decided anticipatory in- 
crease in tonus such as is characteristic of the ap-- 
pfoach of a big wave in normal bowel. 

What looked like the result of a persistence of func- 
tion in the long conducting tracts and in the nerve 
endings connected with these tracts was observed in 
several rabbits in which, after severe poisoning of 
the whole animal, there appeared simultaneously 
throughout the bowel a series of powerful contrac- 
tions. According to Dixon such synchronous contrac- 
tions of the whole bowel have been observed in men 
poisoned by nicotine. Perhaps it is this type of spasm 
with superimposed traveling waves which produces 
the diarrhea seen in some patients poisoned with nico- 
tine. Theoretically, if peristaltic rushes are abolished 
by the drug, in man as in animals, there should not 
be any diarrhea. Perhaps, however, the colon is stimu- 
lated to contract more or less as a whole and thus to 
empty itself. 

A gradient of susceptibility along the bowel. In a 
number of animals, injected with large doses of nico- 
tine, it was noted that the rhythmic activity ceased at 
the oral end of the bowel when it was still present at 
the caudal end. As recovery took place, the rhythmic 
contractions appeared first at the caudal end and 
slowly spread orad. In one experiment it was an hour 
before the returning rhythmic contractions reached 
the duodenum. 

Rate of travel of peristaltic rushes in nicotinized 
bowel. As I have already said, I could seldom see any 
deviation from normal in the rate and regularity of 
progress of the rushes which could sometimes he 
elicited after the giving of nicotine, but sometimes 
they were unusually fast. 

COMMENT 

Nicotine, even in moderate concentrations, seems 
usually to paralyze some part of the nervous mechan- 
ism of the bowel, probably a synapse. It seems also 
to put a stop to the rhythmic functions of certain 
ganglion cells. In massive doses it is probably a 
general protoplasmic poison which can injure the 
muscle fiber. Strangely, in such large doses it does 
not block conduction in the nerve fibers, or in the 
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nerve endings in the muscle, or in the synapses be- 
tween extrinsic nerves of the bowel and the myenteric 
plexus. 

As 1 have said, the discovery by Berkson (7, 8, 0, 
10, 11), and later Puestow, that nicotine stops the 
"action current” while it tends to leave the rhythmic 
contractions with a slower rate and a larger ampli- 
tude, suggests that, much as in the heart of Limulus, 
so in the bowel, impulses originating in ganglion cells 
modify the rhythm of the muscle. Curare had much 
the same effect as nicotine on the electro-enterogram, 
and ephedrine had a deleterious effect on both the 
electrical and the mechanical record (Berkson (8)). 
Epinephrine stopped the muscular activity but left the 
“action currents” (Alvarez and Mahoney, Berkson 
(7), Puestow, Castleton). 

Although it seems probable that peristaltic rush is 
largely dependent on a synaptic nervous mechanism, 
many of my observations do not fit perfectly with this 
view. Too often what appeared to be normal rushes 
ran through a bowel severely poisoned by either nico- 
tine or long continued anoxemia. As I have pointed 
out in an article on anoxemia, the easiest way out of 
this difficulty would be to assume that the puzzling 
waves were all abnormal, but I cannot do this be- 
cause, in so many instances, I could not see anything 
wrong either with the unaided eyes or with the help 
of graphic records. Unfortunately for the experi- 
menter, there are several mechanisms which can serve 
to keep rushes going, and some can produce a normal- 
looking wave. 

In a number of most interesting and thought-stimu- 
lating articles, Nolf has reported studies with nico- 
tine which indicate that in the chicken, Auerbach's 
plexus consists primarily of a chain of neurones run- 
ning the length of the bowel and connected with valve- 
like synapses which permit conduction and peristalsis 
only in the caudad direction. Experiments indicate 
that the vagal and the preganglionic sympathetic 
fibers are connected by synapses with this primary 
chain of neurones, while the postganglionic sympa- 
thetic fibers go directly to the muscle. There are 
reasons for believing also that in the chicken there is 
a second group of neurones interposed between those 
of the longitudinal conducting chain and the muscle 
fibers of the gut. So far as my experiments go they 
do not suggest the presence of similar neurones in 


the myenteric plexus of the rabbit, but I have not wt 
had the opportunity to repeat Nolf’s experiments 
exactly ns he performed them. 

SUMMARY 

An attempt was made through the use of nicotine ' 
to learn something about the structure and functions 
of Auerbach’s plexus and about the mechanisms un- 
derlying peristaltic rush. Unfortunately there still 
are doubts as to the exact way in which the drug 
affects the nervous system. The effects obtained vary 
somewhat with the dosage used. 

Most susceptible of all structures seem to be certain 
synapses in Auerbach’s plexus, and the ganglion cells. 
The immunity of the vagal nerve endings to large 
doses of nicotine was confirmed. Almost insusceptible 
to nicotine were the nerve fibers and their endings in 
the muscle. 

Conduction over long stretches of bowel seemed 
actually to be improved, so that the gut sometimes 
contracted as a unit. 

Nicotine improved the amplitude of the rhythmic 
contractions of the intestinal muscle; it made them 
more regular, and usually slowed their rate. Only in 
the largest doses did it temporarily stop them. The 
irritability of the muscle was almost unaffected even 
by the largest doses of nicotine. The nicotinized bowel 
commonly presented a beaded appearance. 

The tendency of nicotine to interfere with peris- 
taltic rush was confirmed, but this effect could not 
always be demonstrated. The difficulty may have been 
due at least in part to the fact that there are several 
mechanisms by which a rush can be forwarded. A 
segment of bowel, poisoned by nicotine did not empty 
itself caudad as well as did normal segments. Nico- 
tine seemed to interfere with the mechanism which 
connects the muscle to the underlying mucosa. The 
effects of nicotine wore off quickly. 

There were indications of a gradient of suscepti- 
bility to nicotine along the small bowel, with the oral 
end more susceptible to injur}' than the caudal end. 

Nicotine did not seem to interfere with peristalsis 
in the stomach or colon. 

It was found that nicotine can so decompose that, 
while retaining most of its characteristic toxic effects, 
it loses much of its ability to interfere with peristaltic 
rushes. 
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The Manasement of Strangulated Hemorrhoids* 


By 

EJIOR L. CARTWRIGHT, M.D., F.A.C.S. 

FORT WAYNE, INDIANA 


npIIIS controversial subject 5s still the cause of 
A much debate, after these many years. Whether to 
operate early or to delay until the active inflammation 
has subsided is still as undecided, in some quarters, ns 


R liv c 5 . d 1 l ,r 7! *’i ? orc , the rneeline of the Amcrir.m Procti 
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it was in William Allingham’s time. The remark of 
N. J. Kiibourne (1) when discussing prolapsed, 
strangulated, gangrenous hemorrhoids that “Such 
cases are not usually operated on by competent procto- 
logists in this stage” serves to show the attitude of 
some physicians. That such a view is not correct I 
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have been able to determine by interrogating the com- 
petent proctologists of the United States and Canada. 

DEFINITION 

The term hemorrhoid means, of course, varicosities 
in the lower rectum, and not perianal hematomas. The 
various descriptive terms, such as prolapsed, tln-om- 
bosed, strangulated, and gangrenous hemorrhoids 
refer merely to pathological changes and to changes 
in position of the lesion. The condition may or may 
not be accompanied by perianal hematomas, and anal 
edema may be much or little. There is one common 
finding in strangulated hemorrhoids and that is 
thrombosis of the arteries, veins and capillaries 
making up the hemorrhoid. 

ETIOLOGY AND PATHOLOGY 

It was formerly thought that thrombosed, prolap- 
sing hemorrhoids were due to strangulation, produced 
by the sphincter muscles, but this idea is gradually 
giving way to the more tenable theory that the result- 
ing pathology is one of trauma. The extrusion of a 
hard stool, or perhaps severe diarrhea, prolapses the 
hemorrhoids breaking the intima, and thrombosis re- 
sults. • The natural sequence then is edema, cellular 
infiltration, inflammation, ulceration and frequently 
gangrene. Strangulation does not enter into the 
picture at all, as noted by F. C. Smith (2). Inserting 
the finger into the rectum of one of these cases shows 
that the sphincters themselves offer no resistance. 

With this pathology in mind, it would appear to me 
that it is just as essential to excise this tissue at the 
earliest possible moment, as it is to excise a perianal 
hematoma at once, which latter procedure is univer- 
sally accepted, I believe. Delay in instituting surgery 
serves to prolong the pain unnecessarily and increases 
the likelihood of sepsis. 

FEAR OF EMBOLISM 

The danger of embolism is often mentioned, and 
this is no doubt a real danger when a crushing clamp 
is used, or when the anesthesia consists of local in- 
filtration. In the fatal cases I have investigated the 
clamp and cautery or local infiltration was used. Clean 
surgery by prompt excision of the masses, under a 
block anesthetic, either spinal or caudal, or, if re- 
quired, a general anesthetic, helps to avoid this danger 
and is a safe procedure to be followed in thrombosed 
hemorrhoids. Some vessels will require ligation, but 
this is easily accomplished when the hemorrhoids have 
been removed. 

An embolic death may follow a simple hemorrhoid- 
ectomy as well as after an operation on thrombosed 
piles, and the menace is not confined to proctology, as 
orthopedists and gynecologists will testify. 

FEAR OF LIVER ABSCESS 

Another danger that is given considerable thought 
is the likelihood of liver abscess, or a general blood 
stream infection, following surgery on thrombosed or 
gangrenous hemorrhoids. W. B. Gabriel (3) in his 
book has this to say, "Septic internal piles should be 
treated on palliative and antiseptic lines. When the 
piles are perfectly clean, a decision can be made as to 
what further treatment, if any, is required.” Y'ct on 
page SO of this same book, we find this sentence, “The 
process is almost invariably well localized, and in spite 
of the theoretical dangers of septic pylephlebitis and 
portal pyaemia. 1 can recall only one death from a 


sloughing haemorrhoid.” This death in a patient who 
was not operated upon shows us that liver abbess 
may occur in the absence of hemorrhoidal surgery as 
well as following such surgery. Necrosis, therefore 
is no contra-indication to the removal of these hemor- 
rhoids, provided it is done without clamps and with- 
out local infiltration. Lockhart-Mummery ( 4 ), w ;t(, 
whom Gabriel was associated as an assistant for some 
time, writes in his most recent book, as follows:" “I 
have always made it a practice to operate at once upon 
sloughing and strangulated piles, unless some other 
contra-indication existed. The result in all cases has 
been an immediate relief of pain; and as a rule the 
patient has been quite well again in a fortnight or 
three weeks, and at the same time cured of his piles. 
If one waits until all sloughing and inflammation have 
subsided before doing the radical operation, the total 
time' before tlie patient is well is nearer five or six 
weeks.” “I have never seen any ill-effects follow im- 
mediate operation upon sloughing piles, and, on the 
other hand, I am sure that the patient is saved much 
trouble and pain by immediate operation.” 

FEAR OF STENOSIS 

Still another reason given for delayed operation is 
the inability to judge the amount of tissue it is neces- 
sary to remove. It is a bit disconcerting to be con- 
fronted with a patient having large clumps of throm- 
bosed hemorrhoids protruding from the anal canal. 
My experience in these cases has been very satisfac- 
tory. The convalescent period has frequently been 
shorter than following an uncomplicated case. Ex- 
perience, of course, is the guide one needs to reach a 
decision as to what sort of a plastic or repair opera- 
tion is required in the case at hand. 

CASE REPORT 

A typical case report follows: F. R. S„ male, 51 years 
old, a packing house employee, was brought to the hospital 
by- his doctor, with this history: Rectal bleeding and pro- 
trusion for at least twenty years. For the post few days 
piles have been out and he is unable to replace them. 
When the piles were first protruded, one was bleeding 
quite badJy, and his doctor ligated it with black silk. I 
saw the patient at the hospital and found a lobulatcd mass 
ns large as a small orange prolapsed from the rectum. 
The ligated pile was gangrenous and gave off the charac- 
teristic odor. The patient was suffering intense pain. He 
was sent to surgery immediately and under spinal anes- 
thesia all thrombotic and gangrenous piles were excised. 
No clamps were used at any time. The bleeding vessels 
were ligated when necessary. He entered the hospital 
August 5, 1935, dismissd from the hospital August P and 
discharged from my care August 23. He had the largest 
collection of prolapsed, thrombosed hemorrhoids I have 
ever seen. 

I have recently obtained the views of the surgeons 
of 'the American Proctologic Society concerning this 
vexatious problem. Of 116 replies to my questionnaire 
76 operate promptly upon acute strangulated hemor- 
rhoids while 38 do not, and two follow no predeter- 
mined plan. 

It is interesting to note the trend away from the 
clamp and cautery, as shown by the choice of opera- 
tion from the 76 operating early. Only eight chose 
the clamp and cautery, while 65 use some form of a 
modified ligature operation, and three had no prefer- 
ence. It would appear that if there ever was a time 
when the clamp and cautery was especially dangerous 
it would he in the presence of thrombosis. Quite a 
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number of the surgeons volunteered the information 
that they never use the clamp and cautery. 

The choice of anesthesia assumes as great impor- 
tance, from the standpoint of safety, as does the type 
of operation. There are 18 who use local infiltration, 
the big majority use block anesthesia, and a few 
general. If the infiltration is made at a considerable 
distance away from the thrombosed area it may be a 
fairly safe method. If not away from the area the 
procedure may be extremely dangerous. This view is 
held by a big majority of the surgeons as shown by 
their choice of block anesthesia. 

A few replies to the questionnaire follow: Dr. 
Louis J. Hirschman prefers the ligature operation 
with caudal anesthesia. He says: “Knowing that a 
blood clot forms an excellent medium for the culture 
of pyogenic organisms in this region thrombosis is 
an indication for immediate removal.” 

"Knowing that strangulation means necrosis and 
even when hemorrhoid is reduced means recurrence, 
immediate removal is also mandatory.” 

Dr. Curtice Rosser uses the ligature operation, 
always under a block (spinal or caudal) or general 
anesthesia, never under infiltration. He says: “I find 
that it is always possible to discover normal tissue at 
the base of the strangulated pile and if local injection 
of chemicals and trauma to the pathologic tissue is 
avoided at operation, I believe there is less danger in 
the removal of the pathology than in awaiting further 
extension. I used the clamp and cautery for some 
years in this situation, but decided there was some 
danger of trauma with the clamp.” 

Dr. Frank C. Yeomans uses the clamp and cautery 
operation and uses low spinal anesthesia with a small 
dose. He says: “My results in several such cases 
have been very satisfactory.” In his book (5) we find 
the following: “When the sphincter is tight and the 
protrusion not replaced, thrombosis of the vessels and 
gangrene frequently ensue. Sloughing then occurs and 
spontaneous relief may be obtained, but at the ex- 
pense of several weeks of needless pain, suffering and 
disability. Prolonged ulceration, abscess, or a fistula 
may be sequelae. Under these circumstances, when 
the situation is fully explained to the patient and 
there is no other contra-indication to operation, he 
will usually accept immediate operation, which is the 
proper procedure for strangulated, sloughing piles. 
Relief is immediate, the hemorrhoids are cured, and 
no complications, other than those encountered in a 
simple hemorrhoidectomy, ensue. To limit the possi- 
bility of infection, the clamp and cautery' is the opera- 
tion of choice.” 

The 38 surgeons advising delay before instituting 
surgery in strangulated hemorrhoids gave as their 
reasons; fear of embolism, blood stream infection or 
liver abscess, and fear of stenosis if too much tissue 
is removed. They advocated various methods of pal- 
liation, chiefly rest and hot moist compresses. 


One of the most interesting discussions that I read 
on this subject was that of N. L. Blumenta) (G), 
Director, Surgical Division of Trekhgorny Hospital, 
Moscow, U.S.S.R. 

He recounted the dangers of the conservative treat- 
ment of strangulated piles, and emphasized the likeli- 
hood of the condition not remaining localized, with 
embolism and pyemia imminent. He then decided to 
break away from the generations-old attitude of 
merely standing by while the nurse recorded exquisi- 
tely painful as well as dangerous defecations, the 
while applying hot water compresses. In a sevies of 
cases operated upon by excision, without clamps and 
without anal dilatation, under general anesthesia, his 
results were so good that he recorded them in a paper 
which should be read in its entirety. 

The important thing to remember is that we all 
want to get our patients well. However we should not 
close our minds to any advances in surgical therapy 
which tend to hasten this end. A procedure which 
brings about a worth-while reduction in human suf- 
fering, while at the same time eliminating the hazards 
of watchful expectancy, should be utilized. 

SUMMARY 

An attempt is made to bring order out of chaos in 
the therapy of strangulated hemorrhoids. Following 
a description of the condition, the etiology and path- 
ology are taken up in turn. The alleged dangers of 
early operation are cited, and the reasons for these 
dangers are given. Quotations are taken from well- 
known text books on proctology. A questionnaire was 
devised and submitted to members of the American 
Proctologic Society for their opinions on this vexing 
problem. These questionnaires were tabulated, and 
quotations made therefrom. One case history is given. 

CONCLUSIONS 

Strangulated, thrombosed, sloughing, and gangre- 
nous hemorrhoids should be operated upon promptly. 

The danger of embolism or liver abscess is greater 
in those cases not operated upon, than it is in those 
cases operated upon under block anesthesia, without 
clamps, and without anal dilatation. 

The preponderance of opinion among the surgeons 
of the American Proctologic Society favors this pro- 
cedure. 

REFERENCES 

3. Kilbourno, N, 3.: Locnl Anesthetics Producinc Prolonged Anal- 

fresia: Elimination of Pain After Rectal Operations. S. G. 0, t 
G2 :590, March, 193G. 

2. Smith, Frederick C.: Thrombosis of the Hemorrhoidal Veins. 

The Amer. Jour, of Surg., March. 1929. 

.1. Gabriel, William I?.: The Principles and Practice of Rectal Sur- 
Kcry. pace 36, IL K. Lewis and Co., London, 1932. 

4. Loekhort-Mummeiy. J. P. : Diseases of the Rectum and Colon and 

Their Surgical Treatment, page 88, Second Edition. William 
Wood and Company, Baltimore, 1934. 

5. Icemans, Frank C. : Proctology, a Treatise on the Malformations, 

Injuries and Diseases of the Rectum. Anas and Pelric Colon, 
page 165. D. Appleton and Company, New York and London, 
1929. 

6. Blumcntal, N. L.: Surgical Therapy of Strangulated Hemorrhoids. 

KUn. Med., xi. 145.149 (Nos. 3-4). 1933. 



A Collapsible Indwelling Nasogastric Tube 

By 

EDWARD E. WOLDMAN, M.D. 

CLEVELAND, OHIO 


A METHOD has been devised for using a collap- 
sible thin rubber tube for the instillation of medi- 
cation and food into the stomach through the nose. A 
need for such a tube was encountered in the treatment 
of peptic ulcer by the continuous administration of 
colloidal aluminum hydroxide (1). The Levin nasal 
catheter which, in this treatment, must be left in for 
several days, presented a number of difficulties. When 
the larger sized catheters were used, many patients 
complained of irritation and soreness of the nose and 
throat caused by the stiff rubber tube. Even when 
the smallest tube was used, there was still consider- 
able irritation in some instances, and also the colloidal 


from silk-worm gut suture by tying two 15-inch 
lengths together with a piece of thread. Other rigid 
suture material might also be used. The suture gives 
the tube just enough rigidity to allow it to be forced 
through the nostril and into the esophagus. A small 
loop is made at the distal end of the silk-worm gut 
suture and -tied with thread, so that the sharp end can 
not injure the mucous membrane. The suture is in- 
serted into the lumen of the tube as an obturator, 
which stops about one inch from the distal end. This 
free end of the soft tubing is folded on itself to pre- 
vent protrusion of the suture material while the tube 



Fig. 1. The thin-walled nasogastric tube with silk-worm gut suture obturator in place. 
.Vote that the obturator prevents sharp kinking of the tube. 


aluminum hydroxide, even in diluted form, tended to 
collect in the narrow lumen, causing obstruction of 
the flow into the stomach. 

These difficulties were overcome by using a thin 
rubber tubing (Penrose Latex) one-fourth inch in 
diameter and DO inches long.of the type used for cigar- 
ette drains in surgical cases. This tube is not suffi- 
ciently rigid to pass through the nose into the 
stomach, so an obturator has to be used. This is made 

SuVrcic.r.1 .'!«r IS. 1S37. 
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is being passed. After the tube reaches the stomach, 
the free end of the tube straightens out again. 

The technic of passing the tube is as follows: The 
outside of the cigarette drain is first lubricated by 
dipping the length to be passed in mineral oil. The 
tube must be grasped tightly so that the tube and the 
obturator are passed together through one of the 
nostrils until the pharynx is reached. The patient is 
asked to drink water through a straw while the re- 
mainder of the tube is pushed down slowly through 
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t)n> vsephnyus into tin- stomach. The obturator is loft 
in tin' Utmost to prevent sharp kinkinp of tito thin* 
walled ttiUo. 

Tin* proximal i-ntl of the thin tttbo is rtumcebal to 
another rubber tube hy a plays connection. The ob- 
turator at this end is permitted to extend into the 
p la«s eotmcotiny tuho a short distance to preclude any 
fir. kitty at the juration of the tube and the 

ciyarette drain. A small strip of adhesive hold 5 the 
Inlw npalnst the uppor lip to prep it from slipping out. 

Thi* type of tulx- van not !w> u-'ed for siphonape !«•- 
cause any suction cause,- it to roitnp-e. This ha- proved 
an additional advantaro in the runt i mum- hedillr.tion 
of aluminum hydroxide into the rti*tnarh. With the 
Levin tithe, xvhl'iu Ver tin- level of the patient's stomach 
is elevat'd, a 4 when fie sits tip. tin re t* ruction of the 
stomach content.* into the air-tipht yravitv Dd'.lo. Tlte 
rc'lhsp.-itnt of the thin tt»l*** under Mich lirrutn-tanos 
allows fluid to flow into the Stomach hut dec-s red 
j- rmit a letch flow i t suction. 1 ! • r.fo ltd* thtn tub" 
has a definite sphere id tiMd'ulnc* in the instillation 
of ft .«) or any other tna!> rial into !h - stomach ohi-n 
sipkonaye of «tt ttstu !. center.',.- •» unde-irahlo. The 
lumen of this tuh.-. whirfi is much farm r than !hai of 
the ordinary thtrk-ualh d I'a-tr.'v tube, al’ou - a i p-- 
tlcov of any ths.-k material. 

This tisiw. ha* bier. «*<<! on many pali't.tx and not 
one <>f them ha* c"fnp!;.tm»l of diremfort t r it rit.’ittots 
while tho title e.a « its ;!ar, for t« i; day- «i neu-e. 


There i* no interference with eatirty or drinkinp, and. 
in tno-'t instance.*, the patient is scarcely Conscious of 
its presence. In one patient with an old fracture of 
the 1 ) 0 * 1 * thi* collapsible tube was especially useful. 
His nasal passapos were too small to permit passage 
of the smallest Levin tube, hut admitted the thin- 
walh'd tube with no dSilirulty. 

The advantapes of a thin-walM tube in the instil* 
Jatjon iif material into the stomach are til irritation 
of the t’.o-e and throat or esophayus is prevented, (2) 
the Juts' is so soft that there is tto dnnper of any in* 
jury to any lesion of the stomach, <111 there is no 
pivdldlity id bark flow or suction of stomach contents 
and i it liivaiise of its larye lumen there is no ob.drm:- 
licj) hv partirle.* of food. 

Thi- method of instillation of medication or food 
into the stomach i* convenient and immediately avail- 
able for «*e, ls-cau-i' it simply consists of a new 
adajita'.ion and tt*e <>f material* already at hand. In 
addition to its service in the treatment of peptic Hirer, 
it i* also ti*rful in c:trdio»pa«tn and in rarvinoma "f 
the i-ntphnyu* to allay rtiperimpo-ed irritation, it is 
of value in any ca*'- in which prolonyeil intubation is 
ni*n — arj. for it ha* a dt-tificl advantaye over other 
type- of tnbiny in |ir«!»vtinp the tis-tm* id the l»o.ly 
from irritation and trauma. 

i:i;it.ih:n<t: 

; Ui.?n»* J, }'• **••) !*• V I’ X t cc Ji« i.rjpv f> f (*<* 
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The Incidence and Permanence of Unexplained Gastric 
Anacidity in the Rhesus Monkey After Histamine 
and Mcchojyl, with Hcmotologic Studies* 


lh' 

.1 <; .‘•VJINKUOKK. M s . yt.it. 

nr.it 

,t. r ivv. rmn . m.ji. 

< Itti'A'to It.t.t S"tf. 


A Srl ' ! ' r inrnb r.i" ami j ermaurnci'of pa.drte 
-* anacidity in tin monkey j-. of “irnifieaue.' („•. 

ca:i»e <i{ the 1 Imi rW'it i or;- >. Jp nf {tjjs in man. 

f’olfar.d 1 1 S u-iriy hi-tamine amt Vanrnnt <li u-iny 
a !<•■*! meal found a similar jerventnye of inri/Ji-nci- of 
fiftauditj in the humai> Tie- pen entape of frrrjiirncy 
of anacidity in the human varied with the aye and 
-ex. I rt their the {..rcnt.'ipe ineidejire of nti- 

acjdity Is-tween the aye* of flit.Jip year* wax ntah- .'1.2. 
female fl.i: tfi.r.p >c nr.* male 12,2. female id.!); -,oc 
sixty years male A'i.C, f, male 2-k.'!. The averaye inci- 
dence af the 1 lit ire Hide* wa* IP; ; male, 12.0','; 
female, lfl.2',. flietrick and Shelby <2) found free 
arid fn res),on»e to histamine in every e.t-e (n series 
rd 15 children <npr« 4-1 J years). Holland and liloorn- 
ficld f.'!) determined thi’ |x‘p*in ronrentrnlion of ) hr 
ynstric juice from S patbuds with eomplelc anacidity 
aft»*r histamine. In only one ca ye was there rut trace 
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• *r*rd til 




of i*|-«itt, another ‘lu.wed an iuerea-ed concent rat ion 
of pep-tu white the other «ix .all showed low concen- 
trations of pep-in. Jllon.’nfiehl and /I’ in 

their ixjettence have fnnr.d that true niwidity is 
jiermanent and are of the upinton Dial the observa- 
tions on the return of normal acidity, after lony 
period* of ali-ettce. mud In- looked on with some 
skeptiri-ni. her , 'line they are hasw) tl[e>n ted mealy, 
and net upon the r>— ults of histamine stimulation. 

METHODS 

I'nrty-ttve healthy lihestis monkeys t maeaea mti- 
latta) (2.: male.*, 22 female*) varyiny from one (o six 
years of aye were employed in this study. Tim 
ntmikey/5 have h"en divided into three aye primps, 
yiHithful, adolescent and mature, accorditip to tludr 
sire, weirht anil sexual development. All the monkeys 
have been jn <utr laboratory for from eipht months to 
six years. Tiny have Wen maintained in a state of 
pood nutrition upon n varied diet comdstinp of milk, 
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potatoes (raw and boiled) bread, carrots, lettuce, 
bananas, oranges, apples and peanuts. 

Gastric analysis was performed upon monkeys 
fasted for 24 hours. A Rehfuss tube (minus the olive) 
was passed into the stomach and the fasting contents 


were scanty, never contained free acid and but lim, 
total acid. 

Table I shows that 8 of the 45 monkeys (17.7^,) 
did not have free acid in the gastric samples taken at 
30, 45 and 60 minute intervals after subcutaneous in- 


Table I 

Incidence of gastric anacidity after histamine in the normal Rhesus monkey 


Age 

i Weight 

! lbs. 

Sex 

No. 

Animals 

Gastric Anaci< 

0.2 mg. 

No. 

ity Histamine 

0.5 mic. 

1.0 me. 

To 

Youthful 

3.S-4.5 

Mnle 

8 

2 

25 

(12*18 Mo.) 

j 

t 

Female 

G 

1 

16.6 

Adolescent 

. •I.O-'i.O 

Mnle 

3 

i 

33.3 ‘ 

(18-30 Mo.) 


Female 

0 • 

2 

22.2 

Mature 

6.0-10.3 

Male 

12 

1 

S.3 

(30-72 Mo.) 


Female 

7 

1 

14.2 

Total 

1 

1 


45 

s 

17.7 


were removed ; the stomach was washed with distilled 
water and emptied. The monkeys then each received 
0.5 mg. histamine (ergamine acid phosphate) subcu- 
taneously. If free acid failed to appear in the gastric 
samples, the dosage of histamine was increased to 1.0 
mg. Gastric samples were taken at 30, 45 and 60 
minute intervals after each injection and analyzed 
for free acid (p-dimethylaminoazobenzene) and bile 
(naked eye). 

Eight to ten gastric analysis were made over a 
period of eight months upon those monkeys which did 
not respond to dosages of histamine up to 1.0 mg. A 
qualitative assay for pepsin (Mett tubes) and rennin 
(milk coagulation) was made on the gastric juice of 
the anacid monkeys. Erythrocyte, hemoglobin (New- 
comer) and hematocrit determinations were made 
upon all of the monkeys. 

RESULTS 

The viscid, mucoid fasting contents of the stomach 


jections of 0.5 mg. and 1.0 mg. of histamine. In our 
entire series anacidity in the male was 13.0%; female, 
22.7%. 

Table II shows that the anacidity persisted in the 
eight monkeys for from one to five months. Gastric 
pepsin and rennin however were present in all cases. 
Regurgitation of bile and intestinal contents did not 
occur. 

On February 8, 1937, free acid was secreted by 
four of the eight anacid monkeys after 0.8 mg. of 
Mecholyl (acetyl B. Methyl choline chloride) given 
in three subcutaneous injections (0.1 mg. each, 15 
minutes apart). This dose of Mecholyl, given in the 
manner indicated, stimulates gastric secretion in dogs 
(4). On February' 10, 1937, six of the anacid monkeys 
secreted free acid in response to 1.0 mg. of histamine 
also given in three injections (0.33 mg.) at 15 minute 
intervals. On March 20, 1937, all the anacid monkeys 
except No. 35 secreted free acid following one injec- 


Table II 

On the permanence of gastric anacidity after histamine and mecholyl in normal Rhesus monkeys 


■ * 



Enzymes 

(H 

= Histamine) 

^Free 

Gastric 

HC1 

(M 

zz Mecholyl) 

Monkey 

Age 

Sex 

Pcpum 

Kcnnin 

9/2 

H 

9/8 9/18 

n h 

1/5 

H , 

2/5 

H 

2/8 

M 

2/10 3/20 
II II 

4/2 

II 

4/14 

M 

4/2* 

II 

5 

Mature 

Femnle 

-f- 

+ 

— 

— — 

— 

— 

4 

4* 

4- 

4* 

4 

4- 

10 

Adolescent 

Female 

-f 

4* 

- 

- — 

- 

— 

- 

- 

4- 

4- 

4- 

4 

12 

Mnture 

Male 

4- 

4- 

- 

- — 

- 

— 

- 

4- 

4- 

4. 

*r 

4 

27 

Adolescent 

Female 

4- 

4- 

- 

— — 

- 

— 

4- 

4 

4- 

4 

4- 

4 

2 5 

Youthful 

Male 

4- 

4- 

- 

_ _ 

- 

• - 

- 

- 

4. 

4- 

4- 

4- 

2? 

Youthful 

Femnle 

-f 

4* 

— 

- - 

- 

— 

- 

4- 

4. 

4* 

4 

4- 

34 

Youthful 

Male 

4 . 

4- 

— 

— — 

- 

- 

4- 

4- 

4 

4- 

4 

4. 

35 

Adolescent 

Male 

4- 

4* 

— 

- - 

— 

— 

4- 

4 

- 


4 

4 

35 

Adolescent control 

Female 

4- 

4- 

4- 

- - 1 - 

4- 

4- 

4- 

4- 

4- 

4. 

4. 

4 

40 

Adolescent control 

Female 

4- 

4- 

- 

4 - 4 

4* 

4. 

~ 

4* 

4- 

4- 

4- 

-** 

! « 

Adolescent control 

Female 

4 

4_ 


” 4- 

— 

4- 

4- 

4- 

4- 


4* 

* 
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luip. <>t CJi my. of hi.-tamino. In three subr-npieni 
yastric analysis nt 2 week intervals, nil of the nnacid 
monkeys secreted free arid following sinple miIkju- 
tnnemis injection* of 0,5 mp, histnmin 1 ' and of 0.15 
my. morhoiyl. 

Wood studies showed that none of the above attach! 
monkeys were anemic at the time that the analysts 
were made. 

One of our monkeys 1 No. 7 1 had an anacidily and 


the determinations are shown in Table IV . It is in- 
teresting; to note that tin' n vevnne values Riven by 
different nutliors upon sninller series fall within our 
rmnre, 

DISCUSSION 

lit spile of our small series il >« interesting to note 
the elo*=e comparison of the pereentape incidence of 
anacidily in nt«nk<-ys, 17.70" fnmle Ht.O'.k, female 
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only ‘.Mir cm. hemoglobin. After the hemoflohin 
w.v hroachl up to 12.5f> cut. ' ' by the oral admin!'* 
t ration of iron falls, fr** arid a • found itt the r-v'trlc 
sample* in nspis'c to hHtnmine. 

ili'csti** our fori*"* of 55 tr.onki yr f* considerably 
iMYt r than any up*os which hen-.ato’fv,;ic ptudi*-- have 
Iw-en re;ort<d and iev,vj*c f ,j rur eorplntfori of the 
b’c-o*! picture with the aye am! fey of the monkey, we 
rknll include our loraatoleyir fcidinc in this paper. 
The Inrc'-M series eeryrriny itt the review of the 
literature by Hall (5) is that of Krumhhnnr and Mn'- 
fT, who in M monkeys found r.vrr.nyv values of r*.Hr5 
million trythtt-cyte-i and >'5. !5*k lutr.nylobin. The 
averr.ce ratty*-.* of crvthm vl*-- of the vnrimt* author: 
varied (ram f/*sr* t« 5.1152 million and the hemoplohin 
from r,n to f r : . in a m-rii * of jj normal ft!ie*u* 
monkey* Itufrahnryer and Ivy f (il found a mean 
erythrocyte value of 5.200 million and a mean homo. 


Tav.ix IV 

Avrciir /.food picture- /or 45 tiormcJ nmcoric* /,’fir.tir* 
tr,rmf:tyr. 


*~rr . • 
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rV'irl'niK ? 
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TJcv rf > 

A»*r*r» 

; Varr* 

lt**( re **! (;.-!• * i 

•J.A 

* IS'* 

I 1 

!s 

yi i 


r?c* 

j nu*-rit 



V*! 


m.o .t-5 


cloldti value of 12.85 cm. ' " . the mean hematocrit 
value* Ix-iny 17.ni. 

Table lit shows that a sox difference in the blood 
piefure was not fmmii and tlmt the values fall within 
the same ranee in youthful, adolescent and mature 
Rhesus monkeys. The nvernce values and rmiye-< of 


412.7"'. v. with the j«.rrenUit;<* incidence of anacidily of 
the entire s*ri»-s of Holland and of Vanrant, 11', 
(male 12 lie., female lb. 2', 1. The correspondence is 
strfi.inc. 

The pn*encf of ya'tric enryme, (pepsin and rest* 
r.ini in attach! monkey* confirms the oh-ervations of 
Holland and Rlearnfield on the human, 

Onr rt.Mil!,*> on the monkey do not at* roe with their 
observation that true nnaciillty is permanent because 
our monkey* showed a true unexplained nnuridily to 
histamine upon repented y.mtric analysis over a period 
of five month* and then within a jeeriod of five dajf 
fix of the attach! monkeys si-rreted free acid after the 
r.ihr.ini* tration of twchnlyl, n dmc which from the 
avatlrdde evidence is a powerful parasympathetic 
stimulant. Thereafter all of the eich.t niinrid monkeys 
secreted free arid in response to histamine and to 
mechalyt over a period of three months. A recurrence 
of anarulity occurred in one monkey (No. "51 on cute 
occasion only t Man'll 20. lfi.77). 

Since all of our nnacid monkevs were in ces «i health 
and were not anemic, the anacidily was not due to 
anemia ns has lw<*n brotiyhl out by Appcrly (7). We 
did liave one monkey in which the anacidily disap- 
jiean-d after the anemia was corrected. 

Tin* abruptness of the appearance of free acid fol- 
lowing the administration of tnrchoiyl in all of our 
monkeys, formerly nnnrid to histamine, leads ns In 
believe that this powerful parasympathetic stimulant 
may have awakened n latent or dormant acid secre- 
tory mi*chanf«m. This etiyyoMs tlmt nnacid human 
subjects should he injected with the small doses of 
nu*clioIyl to ascertain if responsiveness to histamine 
will appear. However, our studies do not rule out 
the possibility of a seasonal variation, which is im- 
portant, if true. 

CONTUSIONS - 

1. The incidence of yaslrir anaeidity after hista- 
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mine in a series of 45 healthy Rhesus monkeys was 
17.7% and was higher in the female (22.2%) than in 
the male (13.0%). 

2. Gastric pepsin and rennin was present in the 
gastric contents of all of the anacid monkeys. 

3. The unexplained gastric anacidity after hista- 
mine lasted for from two to five months and disap- 
peared suddenly following administration of mecholyl. 

4. Subcutaneous injections of mecholyl caused the 
secretion of free acid in normal monkeys and in eight 
monkeys which have been anacid to histamine for five 
months. 


5. Hematologic studies revealed no age or sex dif- 
ference in the blood picture of our monkeys. 

G. These observations in monkeys indicate that the 
effects of mecholyl in anacid human subjects should be 
studied. 
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A Method of Determining and Recording Human Intestinal Motility* 
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I T is generally admitted that we do not as yet possess 
a valid and acceptable method for assaying cathar- 
tics. The attempts thus far made have been largely 
directed in noting the consistency of the stools, in 
weighing them, or in counting their number in 
animals or in human beings after the taking of the 
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drug. It may well be doubted whether this method of 
study will lead to conclusions of marked therapeutic 
value. The term “constipation” has no scientific mean- 
ing and should give place to the term "colon stasis," 
and the i-elief of this stasis should be the aim of 
therapy, rather than the production of a greater 
number of bowel movements. Even numerous and 
liquid evacuations may not affect the actual scat of 
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Gastro-intcstinal X-ray series -on same patient 
showing that 030gm. Phenol phthalein accel- 
erated evacuation somewhat and that 0603m 
Phcnolphthalein greatly accelerated evacuation 
time For graph of same observations see Fig 2 


Fig. 1. Typical X-ray Gastro-intcstinal Series, Secured from One Individual: First 
row: Control Scries; Second row: After 0.30 Gm. Phenolphthaloin Series; Third row; 
After 0.00 Gm. Phenolphthaloin Series. It will be seen that while the 0.30 Gm. dose 
lessened the ceeal evacuation time, it did not very markedly lessen the total evacuation 
time. The 0.00 Gm. dose caused great acceleration in total evacuation time. 
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tin- colon stasis or relieve tin- patient of the symp- 
(oms tlicr.-of. 

l! must 1 >i- remfinljrrod that the colon is n Inrpe 
complicate!! orpnn which way rouphly ho divided into 
several functional departments : 

1 1 1 The m um atal n-cendiiip colon, tin- rhiof fane* 


f-i J-Cir-iI 



Fn-» C. <V*r*«v! Cujvr AN’tsuol $‘t 

ui X*rr.y » r«'»* i ?*,*«••»* s I 


jiniitninjc divisions of the colon hris didactic value. It 
K of course, admitted that the proximal colon is n 
functional unit which extends to tin* junction of the 
ripht and middle third of the transverse colon. H is 
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ir.f;.!-.*.it»i r! oi <t>jit«‘rt!* .*.* romp!"?*!! and th< U r- 
rr.alTor. of materia! b< rut:. 

i3; The d‘ 1 pditi;* colon fmi-h- •• she {t.ru-.afior. <•! 
ftci ’• :.!•'! lev-rie (owph-t.ly >-:ei • with a - 'pi '*l 
h'iU'1 nun orrrf.t." It mipl-.t 1— c*-r. v idorr<! the <"l-n 
'Miippitip dfpartm.' f.t " 

< » i Tin- Mpm-bd rilon, vhirh i-pjal it: ha-.yl; to 
any <-t o of ti.e ofh.i s portion* of colon, with the 
return. retain- the f.-.i- utitil evacuation. 

>'»> Tie- r- e’.utr, eh'-tih! normally he pi.a .-'if.-dly 


al»ii admittid that th« v.irii-u* i-eprwnt* of the colon 
h:.v n mi- r-ntorj r*!ation- to each other. 

THK I’llOlU.KM 

Cathartii' mti-t !«■ «t»diid jn-tn tin- rtandjudnl of 
<!• t< rmlnitif* where irt the colon tit* It* fiction is rhidly 
o.- rtid and patient* -uitT*rirp from constipation must 
I-e examined to determine in what portion of tl-.e colon 
tin- *ta-i:* occur*. to that the patient may 1-e fitt-nl 
with tin- ;-,i -.Mill he real!)- requite-: that is, the on-- 
e-hbli w;l! irt’>f * <-rr< * t tin fumtiottal abnormality. 

In spite of sin. fart that humanity has Ihii ti-im; 
i athattn*. trim tin.e tniir.eniuti.il, it may :e-m re* 
marl r.hh- that tin- '-cicritife* *tudy of the ait ion -if 
c at liar* ic •* it; health and it: di-eie-e has barely hitn 
• i-:r.:r*-r.ri-tl. Tin- chief tvnu-n for thi-* is that an 
■ ihrant m.i an- — tin- r*n-nt>:er.*r.»y — -by which such 
rUnly mat l.«- fii-mm! lirlini. ha*' been jut; into our 
hand" hut a f- tv th-rad- •> ar--. Tints far. lv- ntpcn* 
♦dopis-t'* ha*.-- Is «-n latrelj c--.ir etivi: with tin- study of 
fitiaiemic r.ither that.- functional ,*tbn«rma)it i<-s. The 
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K A. tVir-.tnd rcrie*, It. O.r.O (hr., j-lnn'-lplithnh-in n*rl*-*, 
<\ O.cn Gra. pheni-lp.htliniiiri -erie-. 
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of ti*i- •liown irt Kip. 4. -TiMvimr that tin* most piohahli- 
(r. 0 ' f ) time for total i vni-u.itioij of put j>, nlmtit TO hours. 


empty exc'-jittny just h- fi-re a howrl movement, as the 
I-reopt,. of a considerable amount of material in it 
should excite the act of defecation, 

Tlmupb admit! inp that it i.-- merely rrhematir, it is 
Inhered this interpretation of the function* of the 


pri nt expense oi Mich a study is. no tlould. an addi- 
tional impedinp factor. 

At least four steps must la- taken to remedy our 
deplorable jpnorance of t hi* nature and the tri-atmenl 
of colon stasis-.. 




434 


American Journal of Digestive Diseases and Nutrition 


First, there is a crying- need of a large and com- 
prehensive series of control observations in normal 
individuals. These observations should include at least 
two gastro-intestinal X-ray series upon each person, 


would then— and only then— be possible to study the 
clinical significance of the different types of colon 
stasis encountered in patients. 

Thirdly, all the important cathartics should b* 


Fig. 6 . Control Cases. 



Fig. C. Control Cases. Same data as shown on Fig. 4 
and Fig. 5, plotted on “probability paper” after the 
number of cases has been reduced to percentages. The 
50% ordinate intersects the time abscissae at about 70 
hours. 

in order to obviate errors due to the normal variations 
encountered in the individual. The cases might have 
to be differentiated under such headings as: 

Colonic Motor Function: 

(a) in individuals with and without visceroptosis 

(b) in persons of sedentary habit and in those 
doing manual labor 

fc) in habitual consumers of residue-high diet and 
of residue-low diet 


Fig. 7. Phenolphlholein 0,30 Gm, Coses. 

-NUMBER OF INDIVIDUALS IN EACH TEN HOUR PERIOD 


0 

HOURS 0 



ZO AO 

APPROXIMATE TIME TOTALLY TO EVACUATE COLON 

Fig. 7. Phcnotphthalein O.SO Gm. Cases. Gut evacua- 
tion time shown on frequency distribution graph. 


(d) in the phlegmatic and the emotional, etc. 
Secondly, once such a control study is available, it 
could be decided when abnormal retention of colon con- 
tents. or colon stasis proper, can be said to exist. It 


Fig. 8. Phenolphtholein 0.30 Gm. Cases. 



Fig. S. Phcnotphthalein O.SO Gm. Cases. Gut evacua- 
tion time plotted on probability paper, showing that the 
most probable mean is at G2 hours. 


studied as to their effect upon “normal" individuals, 
and then upon the several classes of diseased indi- 
viduals to which they are to be applied. 

Fourthly, when a certain form of harmful colon 
stasis has been encountered, it should be scientifically 
fitted with the proper evacuant procedure, be this a 
regimen depending on diet or drug, exercise, or enema, 
physical therapy or surgery. 

Fimlly, having roentgenographically identified the 
nature of the harmful colon stasis, there should be no 
cessation in treatment until a subsequent X-ray ex- 


Fig. 9. Phenolphlholein 0.60 Gm. Coses. 

i NUMBER OF INDIVIDUALS IN EACH TEN HOUR PERIOD 



TIME TOTALLY TO EVACUATE COLON 

Fig. 9. Phcnolphthalcin O.CO Gm. Cases. Gut cvacun- 
tion time frequency graph in subjects “resistant” to the 
0.30 Gm. dose. 

amination shows that the abnormality has been cor- 
rected by the treatment chosen. 

We have made only a small start in the attack upon 
this stupendous task by an attempt in the direction of 
demonstrating the use of a method that might pos- 
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■dbly H-rye a> a means of Mich study. It is submit trd 
for criticism tuui, if such a scheme of anal v.-iv l»e 
found u*eful, it is hoped that it may 1 m- Adopted for 

Fig. 10. PhenolpbHialein 0.60 Gm. Coses. 
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Fig. It. Comparison of Gut Evocuotlon Time in 
Controls met After 0.60 Gm. cf Phcnolpblholem, 


j C C GW PXEWl.rKTHM.tUt 

f wts 

K3 


120 


CO 


*0 


0 

0 *0 00 (20 KO POO HOURS 

COUTPi?- 

AfPSCmwATE TIME TOTALLY TO EVACUATE COLON 

f'tV. II. G-mpari.-m of put cvjmtiAjjnn time in control* 
(nb>'-i"»aei nri't after tins. of ph-jKiIphtlinieir. (nidi- 
unt"’). While In m-j't individual* the time v::i- ?hort<n<*>i, 
t h e re ".'?■• t'.'n In wL-.m il .■ jner o-: -.-J, 

h"' rrtiVf fhaa ft (;r< — M-ftiun nf nnriiin] healthy in'll* 
Vj-Juah. Me*. ( rthe-h ■*-, th<- l*wl\!y iietivity esf th*. jM-rron# 
UtiilutJ ■,: n - rompnintilr to that of rm «r(linnry f’tlirr 



worLer with the pn*v>** that the "nwatal activity” «f 
thf,p rubjorta ,vnv on a dl-linctly lower level since at hast 
the trs-'V.;. which, they performed Were lamely menial fttui 
»f n r-utine nature, 

It shceihj -.j-eeifirally noted that all the subjects were 
etTeree! the rain- tl-er which for purposes of cmnpari-am is 
n c ry itut-ortant <en-i'i' tatl‘*n: tli'nittli. it must I-.- admit' 
;,.t that there ivs* r.o ch.nl: on the amount of each ran* 
Mittier.t or the tutu! quantity Actually etitj*umnl, 11 matter 
ii ! •' .1 of c n'iih rahle imjrortnne*’. 

The ape- of t!;e men rnmreil fre-m 111 to ill year.-, with 
the n-.vraye nlenst ifi. They wr-te clto-in at ran<l<>m, with 
no restart', to tle-ir te.v.rl function. K< M-rai of the subject? 
ifu! rotr.pT.'.in of cmiiiipation, tail iso 'poeinl attention wn« 
p .id to tM? matter in the prt “-at -Unly n-. tnelhcxl rather 
than tlterapf tnlrsKy valid deductions wa- all that could 

Fsq. 12, Gut Evacuation Time Ourveo of Individuo's 
Without fO) ond With Phcnolphlholcin. 



1 10. IS. tint rvpruath'U time rum-, m roiiirols (l») 
and after n.'lfl dm. , and I'/dl <i»n. of phesioliilitlmiein. Kach 
line repti-wnts i>!ee r %atir>na <m ot-.e individual, tlmvnwnnl 
rhour ilr-rea-- In evaniation lime; upward rlupo, 
irr-ter-r- in cvaettt.tv.ft tue.c, 

he niir.e*l c.L. Th.i* fart will nl-o l.u yrly mover the ob- 
jicti'iti which may lie rahed that the re-tilts n*clirivl front 
thr *ti!iiy itpiti insar.e permhs rannot he applicable for 
normal individual*. R may furthermore be emphreured 
that till*. jdt;,iy I* no; imnliilatnl by the fact that I! wa« 
rarriis) on ut>-iti the m*ane for the followiUK ndditionnl 
re.-is'in* ; 

(I I (Vintrols were rerured by tat, in ft a i:n-tro-inte<- 
tinal X-tay r> vies l« fore mi well si- after the yivirifr of 
the cathartic. 

(Si It will probably be tliHleijlt, e.vceptintt in Jirifiui 
f-cpiilati'iiic. to tlrnf n jrroup of individunlu livinc under 
morr nearly Mmilnr rimdilhur of rvi-irbe and of diet. 

(T) An ha? jirerfou'ily been rtr.livl, individual*, phvei- 
rally normal were rho'rri. 
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Should subsequent investigation show that we have en- 
countered pro at deviations from the average of physically 
similar individuals who are mentally normal, this study 

Fig. 13. Control Cases. 


NUMBER IN EACH TEN HOUR PERIOD 



TIME REQUIRED JUST TO EMPTY 
THE LOWER TIP OF THE CECUM 

Fig. 13. Control Cecal Tip Evacuation Time. Frequency 
distribution graph. 

might serve as a beginning of the understanding of the 
intestinal functions of the insane. 

TEST WITH CATHARTIC ( PII ENOLPHTH ALEIN) 

The tests to be reported include G1 control series on 
3G individuals, 32 series after the giving of 0.30 Gm. 
of phenolphthalein to 32 individuals, chosen at random 
from the 3G. and 1G series after the administration of 
0.G0 Gm. of phenolphthalein to 1G individuals, 15 of 
whom had been found to be more or less refractory to 
the 0.30 Gm. dose of phenolphthalein. 

The tests were conducted in a uniform manner. 
They were always begun about one-half hour after the 
Sunday morning breakfast, the day when the men 
were least occupied. Each individual ingested GO 
grams of barium sulfate suspended in water. When 
phenolphthalein was given a week or more later, it 
was mixed with the barium sulfate and the patients 
were entirely unaware of having received a cathartic 
and had no knowledge other than that the same ex- 
aminations were being made each time. The influence 
of suggestion, therefore, was eliminated as a factor 
and played absolutely no part in the results. 

Three radiographs were made the first day, one and 
one-half, three, and about ten hours after the inges- 
tion of the opaque material, and then one on each suc- 


ceeding day at 8:00 a. m. until total evacuation had 
occurred. ' ‘ 

Size 14 x 17 inch pieces of photographicallv sensi- 
tized paper were used for making the radiographs 
since the cost of this paper is only about one-half that 
of the ordinarily used X-ray film. The exposures were 
all made with the patient lying with the ventral 
surface down on a Potter-Bucky horizontal radio- 
graphic table, giving postero-anterior views of the ab- 
domen and pelvis. 

An effort was made to record all bowel movements 
from two days before the study was begun until at 
least a day after it was finished, but these data could 
not be utilized since a large percentage of the state- 
ments of the patients was obviously unreliable. 

Reproductions of most of the radiographs of a 
typical test secured on one individual are presented 
in Figure 1. 

The radiographs were carefully scrutinized and 
tabulations were made as to the times involved in the 
passage of the opaque meal through various parts of 
the digestive tract. Other less definite factors that, 
might in any way have a bearing on the problem were 
also noted. While the radiographs revealed no evi- 
dence of the production of a generalized or localized 
spasticity as usually interpreted roentgenologically, 
the possibility of colon spasm having been produced is 
by no means eliminated as but few fluoroscopic ex- 
aminations were made. The patterns were all of 
just about the appearance that would be encountered 
among normal individuals in the routine work of an 
X-ray laboratory. No types of greatly abnormal ap- 
pearance were encountered. 

The data from each series of radiographs were plot- 
ted, making what in reality constitutes a motility 
diagram of the gastro-intestinal tract under the par- 
ticular conditions that prevailed during the test. The 
different regions of the gastro-intestinal tract were 
represented symbolically by appropriate lengths and 


Fig. 14. Control Cases. 
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Fig. 14. Control Cecal Tip Evacuation Time. Number 
of cases expressed in percentages plotted on probnbdity 
paper. Most probable mean value: 27 hours. 

the cross-sections by the separation between parallel 
lines. The parts of a normal adult digestive tract 
average in lengths as follows: 

Stomach three-fourths of a foot 

Small intestine 20 feet 

Colon Five feet 

These ratios were not reproduced exactly in the 
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schematic dint-rams. Tin 1 «b*cis?:t sente represent!! 
time anti the position of the opaque meat in each 
rndieprnph i> indicated by shadinp. Mach rndio- 
prr.phie examination wa* shown jdctoriidly by a 

Rg. 15. Pheno?phfha!ein 0,30 6m. Coses. 

NUMBER IN EACH TEN HOUR PERIOD 



HOURS- 0 CO AO 00 

TIME SECURED OJ5T TO EMPTY 
THE U7AXR Tip OP THE CECUM 

Flp. 35. /’Am ‘'tfh i}. n!rir. (>.“'! t r r‘. . Crt"*r. (Veal lip 

evacuation timr. Fr< v ii>rr.ry distribution prsp?-.. 

mb* .4.rtch of tin- put so p!:vc«4 n« to indicate the i i rr; < • 
;d whirh she radiograph was }«),»•?:. Curve* wrrerpfi- 
(■trurbd t» show !?i- (oration of the tail ■> f She cdum!) 
of opaque material r,l t?;c varum* tint's /Fir. U) . it 
tens then po*«ib!e to recur*- a direct compari'mi of 
those motif iiy cur.!-* he « ti i" r-p-4 nr them tFip. 0). 

control studies an to total kvacua- 
TION TIME 

i'Syurc ! shoe,* ??-,'• frequency distribution <.f the 
time req uind controls for total evacuation. u«ir.p 
the r. vera re evacuation tin!" of the two control run' 
of each of the Individual* studied. Tiie Mimmntrd 
data for the same prouji of test*, arc shown in Fipure 
S. The raffle data arc .shown on Fir ure 0 \*h*-a plotted 
on "probability paper." Th* «? rini.-j *bmv that the 
moM proVahl* mean time compbtely to * vr.ru at*- in- 
re* fed material i* normally To hours. 

FIfKNOLt’HTHAi.MlN < fu« CM.) TOTAL 
EVACUATION TIMM 

The fr< <jUrnr} - distribution of time totally to evacu- 
ate th‘- opaque material when 0,:;o tint, of phrrolph- 
thahin I' ini*e*!<d i« shown in Fipure T. Tiie rants 
data plott'd on prohaldlity paper (Fir. Hi allow that 
the mo>t probable liman time completely to evacuate 
v.h< n <i.:iO Cm. of phcnotphthabln f.« injo-.-t'-d is f.2 
Hour?: a fp'edinr up of ju-t over Ifrf. 

PIIMNOLPHTHALKIN <«.cu CM.) TOTAL 
EVACUATION TIMM 

The fri quoiey distribution of time totally to ovarii* 
ate is slioivi! in Firttre !• for uixiwn "rcdfd.’in!" *»Ji. 
jert.M when they inped'-d fl.do Cm. of piiemdpiitlnilein; 
and the Fame data plotted n« pen-entarcji on jirolia- 
1/iiity paper are shown in Fipure JO. 

No direct comparison between (hi? yraph and that 


of the similar prnph* for the other proups can he 
made since these subjects were selected resistant cases 
and not chosen at random as were those of the first 
j-j-oup. Tiie most prohahle mean value of the evacua- 
tion time for this ft roup under these conditions is -Ml 
hours (Fiy. 9 and 10) which is less than two-tldrds 
of the control value of To hours. 

COMPARISON of CONTROL AND OF PHENOL- 
PHTHALEIN EVACUATION TIMES 
Fipure II shows the relation between times totally 
to evacuate. Knch point on Fipure 11 represents an 
individual, the abscissa briny the time totally to 
evacuate for lie- nverape of two control t *••*1 u and the 
ordinate*, brine the time totally to evacuate when 0.00 
Cm. of phen'-dphthnleiii wa< in posted. Ail points ex- 
ceptiny two lie below the line A-I! which shows that, 
white in most of the subject* 0.00 Cm. of plienoiph- 
thalein did short' n the evoctintiun time, in the case of 
two individuals there was an increase in the time re- 
quired for the tail of tiie column to pass throuph the 
entire colon. 

Fipun* El e.tpre.'scs the same facts in the form of 
curves. There curves would all descend If a purpntive 
resp'i;iKe to {ih' tinlphthaleiti were uniformly realised. 
The curve*' of the same two individuals, referred !o 
alsoti.. have rlo}—* « consistently in the cji]wisite direc- 
tion. even aft'-r a 0.00 Cm. dose of phenolphlhulein. 

"CECAL TIP EVACUATION TIMM" 

Fipure E! rhow.**. the time required for the tail of 
the column just t» leave the lower Up of the cecum in 
the centr'd ob* mat ions. This factor seenis to hold 
promise a* a quantity for comparative analysis since 
the values arc liunrlmd and a rather well formed curve 
re-uR.'. Owitip pe-sihlv to ri verre peristalsis, it seems 
almost Impossible to pet consistent results from the 
use nf i, tlier criteria. 

Fipure 1 i nhow.« that the mo«t probable value of the 
e's-a) tip evacuation time was 2T hour?. The same time 
relations nfter the inpc*tion of O.rin Cm. of pbriiolph* 
thah-in are .shown in Fipure* 15 am! Jf< which pive IS 
hours a* the most probable value for Cecal tip ovneun- 

Fig. i6. Phenolphlhotcin 0.30 Gm. Coses. 



Fip. )«. ri,run!y<h<l.„t'in 0..1D fit". Ce*rj. Cecn! tip 
'•vacunti'in time. Number of r.vr- evtiics*cd in percent* 
np '1 plot', d mi probability pnyrr. pro liable mean 

value: 1R hmirr, 

Hon after the inpesiiMi of o,::0 Cm. of phennlpli* 
thatein, a iipm*dinp up by one-fbini. 

There are fewer individuals whose ecral tip rvnctm* 
lion time is not infhieneed by phenolphthnleiti than 
there are whose tola) evacuation time is not inlluenced. 
Tilin indicate,.' that (hr chirf n-nntniil effect of p/iuiof- 
phthr.Ui a in prabnhlv tjrrird in thr ernnn. It miplit 
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also bo stated that the total evacuation time in many 
cases was unduly prolonged by the retention of only 
a relatively small amount of opaque material of pos- 
sibly questionable importance. 

Detailed investigation of those exceptional indi- 
viduals whose evacuation time was definitely increased 
by even 0.G0 Gm. dosage of phenolphtlialein might 
furnish valuable hints for the understanding of the 
mode of action of phenolphtlialein and also help in the 
elaboration of more definite indications and contra- 
indications for the use of phenolphtlialein as a ca- 
thartic. 

RECOMMENDATIONS 

As the number of subjects investigated in this study 
was rather small, studies of a larger series would 
yield information of greater reliability. 

More intelligent subjects would be highly desirable 
because they would cooperate more fully and give in- 
formation as to frequency and condition of bowel 
movement which should be incorporated in data of 
this type. 

Exhaustive studies of resistant subjects might yield 
very significant data. 

CONCLUSIONS 

1. A method is described for the graphic represen- 
tation of the progress of an opaque meal through the 


alimentary tract and for deriving data of possible use 
in the evaluation of the motility of human aiinirntarv 
tracts. 

2. In the relatively small group studied, the men 
probable value of the total evacuation time was To 
hours and of the cecal tip evacuation time just under 
27 hours. 

3. The most probable time for the opaque meal to 
be evacuated completely when 0.30 Gm. of phenolph- 
thalein had been ingested was 02 hours : a decrease of 
over ten per cent; and the cecal tip evacuation time 
just under 18 hours: a decrease of thirty-three per 
cent. 

4. When subjects, who were "resistant” to 0.30 
Gm. of phenolphtlialein, ingested 0.00 Gm. of phenol- 
phthalein, the most probable time totally to evacuate 
was 40 hours, which is significantly below the control 
time and of the 0.30 Gm. of phenolphtlialein evacua- 
tion time of the entire group. There were, however, 
exceptional individuals whose evacuation time was 
definitely increased by both 0.30 Gm. and 0.G0 Gm. 
doses of phenolphtlialein. 

5. It seems that the time required totally to evacu- 
ate, and possibly also the time required just to empty 
the lower tip of the cecum, might be useful criteria 
for judging the action of cathartics. 


Host Susceptibility to Common Colds * 

By 
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A CAUSATIVE agent of disease in man must enter 
the body by passing through some surface cover- 
ing layer, skin or mucous membrane. Some of the 
agents causing disease gain entrance through ab- 
rasions of these surfaces and belong to the wound in- 
fecting group. Most of the diseases however are pro- 
duced by viruses, bacteria and parasites that invade 
the body by passing through an intact mucosa, the 
upper respiratory or digestive mucous membrane. The 
normal defensive power of the body against such in- 
vaders resides in the ability of these membranes to 
prevent the invasion after contact. 

Man must adapt himself to his environment in order 
to maintain health. Environment can he subdivided 
into various factors, such as: (1) Meteorological or 
climatic, (2) nutritional. (3) mental and (4) para- 
sitic. This article will present our experimental and 
clinical observations upon common colds considered 
from the standpoint of maladjustment to these en- 
vironmental factors. 

The mucosa of the upper respiratory tract is an 
unusual body surface covering layer. Embryologically 
it is closely related to the skin. The mucosa of the 

•J'ftrtn the rVT'artmrnt l5*rf« , ri"V‘cr *n<! Public Hw»!th am! Ear. 

«r<i Threat. CoTVr* of MMiclne. University of Iliir.rri* and 
the ll^earrh of the State lVpfrtir*nt of Public 

Health «f It’.inoi*. CM cm**’. Illjnoi*. 

}«*ubrrit?e.j May J'b iP*** 


nose has several physiological functions in addition to 
those of a limiting integument or covering for this 
body surface. 

Hill and Muecke (1913) showed that the mucosa of 
the nose becomes "flushed and swells” when a normal 
subject is placed in a warm moist atmosphere (80' 
F.). The lumen is narrowed and even choked. When 
the subject passed to a cold atmosphere the mucosa 
quickly became pale owing to constriction of the blood 
vessels, but still remained thickened or swollen. Mudd 
and Grant (1919), Mudd, Goldman and Grant (1921), 
Mudd, Grant and Goldman (1921) were the first to 
study the relationship between the chilling of the skin 
and the temperature of the mucosa of the nose and 
throat. Azzi (1920, 1921, 1921) in Italy carried on 
similar experiments at the same time. Azzi extended 
the respiratory mucous membrane surface to include 
the trachea in man. He had the opportunity of using 
some trachcotomized subjects for this study. Win- 
slow and Grecnburg (1932) extended the observations 
of the vasomotor reactions of the nasal mucous mem- 
brane to cold stimuli applied to the skin. Schmidt and 
Kairies (1932) in Germany and Undritz and Sassosow 
(1933) in Russia, carried out some extensive work at 
the same time in this field. The technical methods used 
by all of these observers were in general the same. 
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Tin-.*? worker* iliitvtvd in thdr procedure of applying 
tin* skin stimuli. Midi jvs .‘tripping subject and using 
cold wind rurmit on had;, immersing foot or Inml in 
cold water, applying cold. wet towel to hark, client or 
other tvxiy sur/afe. 

Townsend tU‘2t) showed that epidemic.* of com- 
jr.ott colds occurred from tlie Pacific to the Atlantic 
coast at approximately the ratio- time in each locality. 
Van f.eph-m < 1 92k > etudieii the incidence of common 
eohis ir- Helium! and found tin* same thing. Ho found 
that the attack. rat- in small and large family groups 
war the ram- and c»t’.dud<x! that “This joint r-* n't 
t»-Ht Spain**, the contagiousm-** of cold* in the period 
of oh'crvnlbm." ilihb (192 5* nnalyretl tho incidence 
t*f common mid* in a military j->*.jni!ntion and con- 
du.b-d that c-mmunicnhiltty played a minor rote. 
Many more »udv oh-< rvation* could Is- ri;,-!. K-rr 
and Ipipen ; 193 S' could no*, trar.-unlt common cold.* to 
healthy human volunteer* in nir condition'd ronrnti 
held at "effective temp* rat un During the early 
rt.-.p, of tie di-a-w. c'tTim.-n cold *utT< tvrs lived with 
v-h:r,t— r* in thi' n*"m. The volante* re were ir.'vu- 
iup-d ir. their rrnjurrtiv.-.i car with m-rctii n* from 
th<* corist* pat sent s' r** 5 «‘. 

9 -vers I nh-irver- have cmph.'.-it-d *h- Influent** 
of tr.'t-or,d»pier.! er.vin>r.?r.-nt up-m '.h- itvid-rr- of 
corr.nvn edd*, v-hirh prc'umr.hly ha- a relation-hip to 
ext<rn.*d bmp' r-tur-, hVh.-.dt <t9J9». Van i/Th-m 
<!fC'*'* and hikb <lfCJ* and -th.-t • have tb veb p-i 
tb** though; that disturb:.*-.** it: fh- h- at n piih.te.ry 
function of tr.nn du- to climatic r Swinge* -re th.e bn*;' 
f-r iuerea'fd tiiibtiily -f th- ho t t- ci>tnn*.<>'i 
cold* 

Kmihy <592'.*' *fco*.vt*l that th- wic,t«r r.r spring 
epld' msc* of odd at- imp rd-ge -t mb nt* war fv-tly 
limited to tin- e-hl-'U'ci ptltd- ptottp. i'»::ly cr.e- fourth 
of th- ft'rhr.t j'-pulati-n *.<■ a * t ■ •p-m-ibb' for th- in- 



crca*»d incidence of cold at th--- *ea.<-«»«. IJc cun- 
eludr<i that if this group were made rer'islatif (/> com- 
mon cold.*, the wint-r and spring epidemic* would dis- 
appear. 


C.alafer (1932) could find no decrease In the inci- 
dence of colds when seme 300 subject* slept in rooms 
with open window* and took out-of-door s-xcrcisc. 

Kor nn understanding of the reactions of the res- 
piratory tract to external influences. It is well perhaps 



Hr. 2 


at th»« time to r-view- th- ph.vj itdopy of the no<e. One 
ol the primary function* of the nasal mucous tnctn- 
l.rane is it* ability to t apply moi-ture to the inspired 
air. Thi« ttvd-Utre fs supplbd through the physiologic 
reaction* occurring in th- er-ctilc tissue of the turbi- 
nate «. (Ue-ely a— on'.*,!— 1 with the pri*.*<. « of moisten* 
ir,p or l.umsdifj inp t*. the h.eatitip of the impin-d ttir, 
Thi* fop.rtion is wxmnplidud by the lnrp- ami nunur- 
<■:;« !b~M c c < l -pact* in the tb-ep-r layers of the 
rma-ou* tm rubram* t»f the turbinate*. Another impor- 
tant ftit.'-tton itf th- no* - s* it- ability to filt-r th- in- 
spir'd :.ir. fVat • • pr.rtirb .••. in th- air are tillered out 
by vihri*»a- within the votihub t of the tm-trils. The 
turbinate* br-ah up the column of inspired air. pro- 
ducing oddie-.. (..I that tm> * of the air rmni** in contact 
with fonte part of th- surface r-sering mucous twm- 
brau-. Till* fr-*ili!at' • She (bpo-il of forcipn part id-* 
on membrane. Wricht and Smith <1915) stale that 
thin shi't* of air in pn-'ir.p nwr these rurfuc' « de- 
p'-it at i'.v? thre— fourth* of tlo ir bacterial r-mtent 
on th<> tnorr-n. Th- dust and forcipn p-artid*** in- 
chidinp lert-rir. thu* ibpo-ib-d «n the mmous tnein- 
bran< ate dt-p i.i-d of. in jeir! at 1-a' t. by tlie action of 
cilia with th- pr-t-the layir of inuiu-'. (loodol- 
tlr’9.1) v.a* th- fit -*t to -how that air t:d;-n in through 
th- r.o— and i \hab d ft run th- month pave the preat-.i 
ir.erea'.* in temp-rat ut- and rdatice hutnidity. He 
nbo ih im t " frat-d that whil- the tv—* marly ratnrate* 
tie- air. it tontribu*.* 5 «rdy nb-nt tvai-thirds of (he 
total am-nnt of tm'i'tute t vape-rat-d by the respira- 
tor:.* tract. 

The vn-ofredor jp.eehanism of tin- no.— involves the 
phys id-pic nrthity of two seta of antaponisSic oynifi.T- 
tb.-tic n-tves, the va: ni--ip.tr if tors and the va;odihi- 
lorr. The coifitrirtor filir**' i-nsbt of prepanpliottic 
iibr*.*' arisinp front th- central norvoti* eystmi find 
P- tcatifliouic fibres from the --])* of the sjmpathetic 
(•anplions. The va-oc-nstt ic.tor flhres arise chiefly 
from the cervical .'•ympathet j t * panplin. The vruui- 
dilaior.'i an* m>! n* fciWfrful as the Ynsoconstfictor,*, 
Not nuidi fs known r-ranlinp the vasodilator fibres. 
They an'i’e front tin* cervical nympathetlc and from 
the panplia and connect inp sympathetic of the seventh 
and ninth cervical m-m-i. 

ffiidinvt f 1 93 1 . 1932, 1932, 1932) dotes Hint the 
film of rocrrUon coverinp the membrane of the res- 
piratory tract extend* like n eonlimious membrane 
over the surface of the nose, the paranasal sinuses, 
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pharynx and the trachea. This film of mucus is in 
continuous motion throughout this entire extent of 
surface. The general direction of flow is toward the 
nasopharynx. The mucinous covering is kept in motion 
by direct cilary activity. Lucas and Douglas (1034) 
showed that the mucous sheet which covers the cilia is 
composed of two layers, an outer stratum of mucus 
which rests on the top of the cilia and an inner fluid 
layer of low visocosity which forms a suitable medium 
for the vibrating cilia. They emphasized the possible 
importance of the fluid layer as a mechanism of dis- 
semination of bacteria and viruses. Phillips (192G) 
and GordonoiT and Mauderli (193G) showed that 
ciliary action was sluggish and delayed after an acute 
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Graph III. Upper line represents nasal mucosa tem- 
perature chnnging after cold stimulus is applied to skin 
of hack. Lower line represents the same after application 
of heat. 

upper respiratory infection, and that healthy ciliated 
epithelium is a most important factor in maintaining 
a normal sinus condition. 

That filtration, humidification, temperature regula- 
tion of the inspired air play an important part in the 
protection of the nose, ( Ileetderks, 1927) paranasal 
sinuses and the lower respiratory tract against dele- 
terious influences is now accepted without question. 
Ciliary action and mucous secretion also play an im- 
portant part in the protection of the underlying 
mucosa against the deleterious effects of foreign 
agents, especially bacteria. The vibrissae of the nasal 
vestibule play some part in filtering out gross particles 
from the inspired air which under ordinary conditions 
contains few pathogenic organisms. It has long been 
suspected that some antibacterial substance in the 
secretions is a contributing factor. Hilding (1930) 
points out that the protective coat of mucus and ciliary 
activity are important factors in removing bacteria 
from the nose and sinuses. I-'Ieming (1929) found 
lysozyme present in a large number of tissues and 
secretions from the human body. Considerable quanti- 




ties were found in nasal sinuses and in saliva. The 
properties of lysozyme have been studied by RidK-v 
(1927) who concluded that the action of lysozyme on 
bacteria causes them to swell, lose their outlines art 
disappear. 

Kissknlt (1903) and some of his students (J[ M . 
geri (1933), Krishnnmurthv (1935) and Margaritb 
(193G) ) have studied the fate of bacteria in the 
respiratory tract in animals.. They ascribe a phagocy- 
tic function to the epithelial cells. Ropes (1929) found 
the ciliated cells in the trachea and bronchi! of rabbits 
phagocytized carbon particles. This function may play 
a role in the upper part of this tract and may be a 
factor in defense against bacterial invasion. 

The whole problem of resistance of the mucosa of 
the upper respiratory tract to infection has been re- 
cently reviewed in considerable detail bv Linton 
(1933). 

The susceptibility to the common cold has been ap- 
proached from numerous angles. Dietary inadequacies, 
particularly of vitamins, have been suspected as being 
in the background of susceptibility. Numerous investi- 
gations have concerned themselves with the specific 
immunity of the individual to bacterial antigens; a 
number have dealt with the role of vasomotor pheno- 
mena in susceptibility to upper respiratory infection. 
Spiesmmi (1935, 193G) reported his observations upon 
the vasomotor response of the nasal mucosa to thermal 
stimuli applied to various areas of the skin. These 
reports dealt more with the physiology of the mech- 
anism of the relationship of skin stimuli and nasal 
mucosal capillary response. The previous reports 
dealt largely with the situation in normnl individual- 
and only brief reference was made to the findings in 
subjects with head colds. The primary object of this 
investigation was to provide a means of study of 
altered function in the subjects with head colds. 

Thirty-nine patients were included in this investiga- 
tion, excluding the twenty-four normnl subjects whose 
findings have already been reported. In the 39 cases 
“colds” of various variety were studied. Thirty-four 
of this number were adults, five were children; 
twenty-three were males and sixteen females; the age 
distribution of this group varied from six to fifty-four 
years. Twentv-onc of this group were classified as 
the chronic cold group because these subjects had bad 
more than three colds a year, as distinguished from 
the already mentioned twenty-four cases, or cold re- 
sistant group which had not more than one "cold” per 
year. 

All of the thirty-nine cases were selected from the 
outdoor clinic patients applying for relief after having 
had a long history of various types of treatment previ- 
ously received but who nevertheless came to the clinic 
presumably because their symptoms continued in spite 
of previous treatment. A complete history was taken 
on each patient and a general physical examination 
made including X-ray of the sinuses and chest. The 
patients finally chosen for this study presented no de- 
tectable pathology as determined by the above method? 
of examination. It was advisable to eliminate those 
who suffered from repeated head colds and who 
showed sinus pathology since an infected or inflammed 
sinus would in itself predispose the patient to repeated 
infections. 

The vasomotor reflex mechanisms were investigated 
by the foliowing method. A three element thermopile 
made of No. 30 German silver wire and No. 25 copper 



Spiesman and Arnold — Host Susceptibility to Common Colds 


wire mounted in a Bakelite block, as indicated in 
Figure 1, was placed lightly on the mucosa of the 
inferior turbinate. The pressure was adjusted with 
a micrometer screw arrangement attached to the head- 
gear as shown in Figure 2. the constant temperature 
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Graph IV. Upper line represents nasal mucosa tem- 
perature changing after cold stimulus is applied to skin 
of back. Lower line represents the same after application 
of heat. 

junctions of the thermocouple were placed in the 
thermos jar filled with chipped ice. A type K potentio- 
meter and a sensitive galvanometer were used to 
measure the voltage differences corresponding to the 
temperature differences in the two thermocouples. In 
the system as used 2 x 10-5 power volts equals 0.018° 
C. 

APPEARANCE OF NASAL MUCOSA 
The appearance of the nasal mucosa of the young 
healthy subjects studied was pinkish in color. When a 
cold stimulus was applied to the skin over a small portion 
of the upper back no noticeable change in the appearance 
of the nasal mucosa was seen. Changes in appearance of 
nasal mucosa (ischemia) were definitely seen when larger 
skin areas were stimulated, as for instance, when ap- 
plying cold water to the skin of the entire back or im- 
mersing the lower limbs in cold water. The presence of 
ischemia was dependent on the amount of skin area stimu- 
lated. 

SITE OF THE NASAL ELECTRODE 
At first the nasal thermopile electrode was applied to 
various areas of the nasal mucosa to determine which area 
was most practical for our experiments. The following 
areas Were studied ; inferior turbinate, middle meatus, 
middle turbinate, superior meatus, and septum. Except 
for the septum, the results were alike in all the areas 
mentioned. However, for all practical purposes, we found 
that the anterior half of the inferior turbinate was most 
accessible because in this area the electrode could be ap- 
plied without causing any irritation to the surrounding 
mucosa. When applying the electrode to the nasal mucosa 
groat care had to be exercised, since any irritation of the 
mucosa created by the electrode produced congestion with 
increased temperature and excess mucous formation. 

The electrode after being applied to the nasal mucosa 
was held in place by an adjustable damp attached to a 
head gear. The nasal clamp had a micrometer adjustment 


for making desired pressure upon the electrode tip on the 
mucosa. By previous experiments we found that too light 
pressure allowed the respiratory air to circulate around 
the tip of the electrode thereby preventing correct tem- 
perature measurements. Very firm pressure of the elec- 
trode to the nasal mucosa brought about local irritation. 
Moderate pressure gave the desired results, however, and 
the micrometer adjustment made possible the application 
of the desired pressure to the mucosa. 

PREPARATION OF THE SUBJECT 

The subject was brought into the experimental labora- 
tory; a room about 8 feet square in which the tempera- 
ture did not vary and drafts were minimized. He strip- 
ped to the waist and remained at ease in sitting posture 
until the experiment was hegun. A record was made of 
the condition of his nasal mucosa before the experiments. 
At the end of the half hour, the electrode was applied and 
the control temperature record was made of the nasal 
mucosa, a reading every 2 minutes for five readings. The 
experimental subject arrived at the laboratory usunliy one 
hour after breakfast. Readings were made five mornings 
each week: Monday, Tuesday, Thursday, Friday and 
Saturday. The same subject was studied weekly from 
four to six months during the winter. Several subjects 
remained for study throughout the summer and weekly 
records were made of their nasal mucous membrane tem- 
peratures. The experiments were all conducted before 
noon, usually between 9:00 and 12:00. The skin area 
stimulated by choice was that of the upper back; the 
duration of the experiment was thirty minutes, as follows: 
ten minutes for control temperature, ten minutes to record 
changes due to application of the cold stimulus followed 
by another ten minutes for a control record. 

Each subject was studied as described above for a 
period of three to five weeks to determine the average 
nasal mucosal response to a cold stimulus applied to the 
skin of the upper back. Various treatments were then 
prescribed and observations continued at weekly intervals 
for several months. 

Spiesman (1936) has outlined in detail various methods 
of applying thermal stimuli to skin surfaces while record- 
ing the temperature changes of the nasal mucosa. The 
reports we are including in this paper were made with 
the use of a uniform technic as follows: 

Aluminum cups, varying in diameter from four to nine- 
teen centimeters filled with chipped ice were used as cold 
stimuli. The ice-filled cups gave a surface skin tempera- 
ture of 12.6° C. within a minute. Aluminum cups filled 
with hot water were used as heat stimuli. The hot water 
ranged from 42.5 to 43.5° C. The subject’s back was bare 
of clothing when the thermal stimulus was applied. There 
was a ten minutes’ period of observation before the 
thermal stimulus was put on the skin. This was to obtain 
a normal curve of the temperature and to record the in- 
fluence of the local irritating factor of the electrode ap- 
plied to the nasal mucosa. 

Graph III illustrates the average of several hundred 
observations made on normal subjects. The upper line 
records the temperature of the nasal mucosa for thirty 
minutes period of time. The first ten minutes is the 
control period, the next or middle ten minutes is the 
duration of the time the cold stimulus was applied to 
the skin of the back. The last ten minutes period 
records the temperature of the nasal mucosa after the 
cold stimulus was removed from the back. 

Attention should be called to the prompt lowering 
of the temperature of the nasal mucosa immediately 
after the cold stimulus is applied to the skin and the 
gradual recovery or return to approximate normal 
temperature level even while the stimulus is still 
being applied. Recovery of the nasal vasomotor re- 
■ a p tlon is complete during the ten minutes time of ap- 
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plication. There is no change in the temperature of 
the nasal mucosa after this equilibrium is reached. 
This is characteristic of the normal person. 

The lower line on Graph III records the temperature 
changes of the nasal mucosa as a result of applying 
a hot stimulus to the skin of the back. This is charac- 
teristic of the normal person. The same general state- 
ments can be made for this warm stimulus as have 
been made for the cold stimulus. 

THE CHRONIC OR FREQUENT COMMON COLD 
SUFFERER 

Graph IV records the temperature changes of the 
mucosa of the nose before, during and. after applica- 
tion of thermal stimuli to the skin of the back. The 
control or the ten minutes period before application 
of the stimulus shows deviations from the normal. 
The initial temperature is usually lower, and the me- 
chanical stimulus of the electrode gives variable re- 
sponses. The nasal mucosal response to cold skin 
stimuli is delayed and never varies greatly in magni- 
tude. Recovery is delayed and extends for fifteen to 
twenty minutes or more in time as compared to 
prompt and quick recovery of vasomotor equilibrium 
in the normal (Graph III). There are considerable 
variations in the response of different subjects and 
even in the same subject on different days. The pat- 
tern of vasomotor response of the nasal mucosa to 
cold and hot stimuli applied to the skin is regular in 
the normal individual, but manifests considerable 
variations in the chronic, repeated or frequent sufferer 
from common colds. These experiments were carried 
out on these subjects at the times they were free of 
colds or between their attacks. 

THE HYPERSENSITIVE CASES 

At first nil of our cases were received as patients 
with frequent head colds. After studying these per- 
sons we immediately had on hand two classes of 
patients: (1), the chronic group of bead colds, and 
(2), the non-infcctious or hypersensitive group. This 
latter group was classed as hypersensitive because the 
subjects presented a syndrome, during an attack, 
which was characterized by- sneezing, itching, nasai 
obstruction, nasal discharge and loss of the sense of 
smell associated mostly with a pale discoloration of the 
nasal mucous membrane. Anyone or more of these 
symptoms dominated the clinical picture. The fre- 
quency. duration and degree of these symptoms varied 
a great deal in individual cases. Although all of this 
group was given skin tests to determine the particular 
sensitivity, their skin reactions to various allergens 
was negative. It is generally admitted that from the 
standpoint of symptoms as described above that these 
cases of hypersensitive rhinitis are of allergic origin 
in spite of negative skin tests and that in these par- 
ticular cases the nasal mucous membrane is hyper- 
sensitive, although the skin tests were negative. 

Graph V illustrates the average temperature re- 
sponse of the nasal mucosa of the hypersensitive or 
allergic group to thermal stimuli applied to the skin 
of the upper back. The control or the ten minutes’ 
period of temperature observation docs not deviate 
from the normal person. The vasomotor response of 
the nasal mucosa is just the opposite to that of the 
normal ; an increased temperature when cold stimulus 
is applied to the skin and a decreased nasal mucosal 
temperature when heat is applied to the skin. This 


has held true for all of the subjects in this group Tie 
recovery period after removal of the thermal stimuli 
is not as uniform as in normal subjects. It requires 
a longer period of time before an equilibrium jj 
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Graph V. Upper line represents nnsnl mucosa, tempera- 
ture changing after cold stimulus is applied to skin ol 
back. Lower line represents the same after application 
of heat. 

reached. The general pattern of this curve as shown 
in Graph V is typical for this group of subjects. 

We have been able to classify the subjects wo have 
studied into three groups: 

(1) The normal or the individual who rarely has a 
common cold. (Graph III). 

(2) The chronic or frequent common cold sufferer. 
(Graph IV). 

(3) The hypersensitive or allergic type. (Graph 
V). 

It became very apparent to us in the early part of 
this work that if one wished to apply any preventive 
methods it would be necessary to differentiate between 
these three groups. Preventive procedures applied to 
the normal group would not alter the usual physi- 
ological vasomotor response of the nasal mucosa to 
thermal stimuli applied to the skin. 

Autogenous vaccines were administered to eighteen 
patients of the chronic common cold group. The vac- 
cines were prepared from organisms cultured from the 
respiratory and digestive tracts, following only part 
of the suggestion made by Dorst and Morris (1930) 
to include intestinal strains. Sensitization test 0 were 
not made, however, in this group. The following 
bacteria were isolated in pure culture and vaccines 
prepared from each in the usual manner. 

Respiratory Tract: 

Streptococcus viridans and micrococcus catnrrhahs. 
Streptococcus hemolvticus. Staphylococcus albus. 
Staphylococcus aureus. Staphylococcus hemolyticus. 
Digestive Tract: 
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Streptococcus viridans (most frequently found and 
in the same strains as in the respiratory tract) . Bacil- 
lus coli communis. Bacillus coli communior. . Bacillus 
coli hemolytieus. Bacillus mucosus capsulatus. Bacil- 
lus fecalis alkaligines. Bacillus acidi lactici. Bacillus 
proteus. Bacillus cloacae. 

From two to six bacterial antigens were included in 
a polyvalent vaccine.' Injections were given subcu- 
taneously every' other day, beginning -with one minim 
dose and increasing slowly to produce the local or focal 
reactions ; maximal dose was one c.c. The total treat- 
ment lasted three months. The frequency of colds was 
not affected by this treatment, nor was there any 
effect produced upon the vasomotor responses of the 
subject in question. We devoted a year to the vaccine 
studies. Our results using the nasal vasomotor reflex 
and clinical observations coincide with the negative 
findings reported by Sholly' and Park (1921), Fergu- 
son, Davey- and Topley (1927), Brown (1932), Dochez 
(1933), Hoyle (1933), Kneeland (1934) and many 
others, all of whom were unable to show any protec- 
tion against colds after the use of vaccines. 

Spiesman (1936) showed that if the skin was anes- 
thetized the application of the thermal stimuli still 
produced the same vasomotor response in the nasal 
mucosa, pain was therefore not the factor in this 
mechanism. Lowered temperature was due to vaso- 
constriction and an elevation in temperature was 
caused by vasodilatation. In other words, pain was 
not a factor in this vasomotor reflex response. 

It was, therefore, concluded to attempt to increase 
the efficiency of the vasomotor tonus mechanism of 
the nasal mucosa of the chronic cold and the hyper- 
sensitive types by hydrotherapy. These subjects were 
not hospitalized; our object was to apply simple 
methods applicable by anyone desiring to carry- them 
out. Each subject received instructions to take a hot 
bath and cool or cold shower on arising each morning 
and repeat if possible each evening before dinner. The 
water was to be warm enough to be comfortable,’ fol- 
lowed immediately with cold water, applied first to 
the legs, thighs, abdomen, chest and then the back. 
The cold water was not to be applied to the extent of 
chilling the body. If the patient became chilled, which 
was frequent at first for the hypersensitive group, a 
warm shower should be taken immediately. Once each 
week a temperature reading was made of the nasal 
mucosa applying both heat and cold to the back. 

The same hydrotherapy was carried out on the 
hypersensitive group. There was little improvement 
in the nasal vasomotor tonus, in many- of these sub- 
jects. This group requires long study because of their 
unstable reactions before one can arrive at trust- 
worthy end points. It was apparent that some few 
were markedly improved, but most of them showed 
little benefit, either in vasomotor response or clinically 
in a reduction in the incidence of their colds. 

After six weeks of hydrotherapy, the hypersensitive 
group was placed upon an elimination or non-allergic 
diet as outlined by Rowe (1931). For the purpose of 
completion we are listing the diet used at this place: 

Cereals — Rice, Corn, Tapioca; Meats — Lamb, 
Chicken, Bacon; Vegetables — Lettuce, Spinach, Car- 
rot,- Squash, Asparagus, Pea, Artichoke; Fruits — 
Lemon, Pear, Peach, Pineapple, Apricot, Prune; Also 
— Sugar, Karo Syrup, Maple Syrup, Mazda Oil, Olive 
Oil, Olives, Salt. 

After the six weeks, if the patient showed sufficient 


improvement the following foods were added: beef, . 
tomato, beet, string-bean, celery, grapefruit, Wesson 
oil. The hypersensitive group showed greater im- 
provement on the combined non-allergic diet and the 
hydrotherapy than on hydrotherapy’ alone. During 
the three years, while these patients were under ob- 
servation, the hypersensitive group was placed on the 
elimination diet alone, then on vasomotor massage 
(hydrotherapy) alone for a period of three months. 
The best results were obtained with the combined 
treatment of diet and vasomotor massage. A larger 
number returned to the normal vasomotor response 
and were free of upper respiratory disturbances. How- 
ever, this group proved its vasomotor instability over 
and again by reverting to type after experiencing 
mental maladjustment. Apprehension and worry pro- 
duced a complete recurrence of symptoms, and altera- 
tions in vasomotor responses. While in this state of 
apprehension, the same treatment produced no effect. 
All signs of recovery were removed until worry ceased 
to exist in the patient. 

The non-allergic or elimination diet proved so ad- 
vantageous a factor in assisting the hypersensitive 
type to gain a better vasomotor response of their nasal 
mucosa to thermal stimuli applied to the skin, as well 
as a better feeling of well being and freedom from 
colds, we thought a modification of this diet might 
help the chronic cold subject who had not gained vaso- 
motor control by hydrotherapy alone. We had ob- 
served during our experience with the hypersensitive 
group that the ingestion of wheat and wheat products 
combined with a high carbohydrate content, were most 
likely to alter the nasal mucosal responses, as well as 
being associated with the onset of a cold. 

Again for the purpose of making a complete and 
practical record of our experiences we give the diet we 
have used for this chronic common cold group: 

Cereals — Rice, Corn, Rye; Vegetables — Lettuce, 
Tomato, Carrot, Spinach, Squash, Asparagus, Peas, 
Beet, Stringbean, Celery; Meats — Lamb, Chicken, 
Bacon; Fruits — Orange, Grapefruit, Lemon, Apple, 
Pear, Peach, Pineapple, Prune, Apricot, Plum; Dairy 
Products — Butter (much). Cream, Milk, Cottage 
Cheese, Egg Yolk; Also — Sugar (sparingly), Karo 
Syrup, Maple Syrup, Mazda Oil, Olive Oil, Olives, 
Salt. 

All products made from wheat, i.e. white flour 
breads, pastries, pies, cookies, etc., were eliminated 
from the diet. The patients in this group were re- 
quested to abstain from the use of tea, coffee or alco- 
holic beverages, and to smoke sparingly-. They were 
instructed to eat two large vegetable portions, or a 
vegetable and fruit salad each day-, and to make the 
salad the main course of the meal. They were also 
asked to eat as much fresh fruit as they- could daily — 
six ounces of orange juice and six ounces of tomato 
juice per adult per day. Eight glasses of water were 
prescribed a day-. Fried foods were prohibited. No 
condiments. Butter was to be added very- freely to 
all cooked vegetables and eaten generally very freely; 
two to four egg y-olks for each adult and one to two 
for a child per day. The patient was not to hurry- 
while eating, nor be tired or worried. He was to take 
a short rest after every meal. The day’s menu for a 
patient of the chronic infectious group read: 

Breakfast: A glassful of orange juice (adult). One 
oi two additional fruits, fresh or cooked (sugared 
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sparingly), in good quantity. Cooked cereal of rice or 
corn meal with milk or cream in moderate portion, or 
Bacon with buttered toast made from rye, corn or 
rice flour. Glass of milk if desired. 

Lunch: A la rye portion of vegetable or vegetable 
and fruit salad. Bread made of special cereal, rice, 
rye and corn meal with much butter. Milk. Cottage 
cheese, if desired. Fruit, good portion. Water. 

Dinner: Large vegetable snlad. Meat, small por- 
tion. Two cooked vegetables (non-starchv.) Fruit. 
One glass of milk. Water. 

The patients on this regime improved clinically and 
also in their vasomotor response. During the three 
year period, the group placed on the diet alone im- 
proved much better than on hydrotherapy alone, but 
best of all on the combined treatment of diet and 
hydrotherapy. We found, in our experience with diet- 
ing of these patients, that an overindulgence of car- 
bohydrates, especially of the wheat-cereal variety, was 
most to be guarded against. Time and again we ob- 
served, after excellent results were obtained, that a 
return of the patient to an excess carbohydrate diet 
caused a recurrence of symptoms. 

The increased vitamin content, the larger amount 
of roughage, and other factors are apparent in this 
diet* These do not, however, explain to our satis- 
faction the results we obtained. We are now studying 
this problem. Patou (1933) calls attention to the 
high ingestion of carbohydrates and the incidence of 
“catarrhal illnesses.” Orr and Gilks (1931) also in- 
criminate a high cereal diet as a factor in mortality 
from respiratory diseases in their studies of some 
East African tribes. 

After the combined treatment of diet and hydro- 
therapy the results in both the infectious and non- 
infectious cases were very satisfactory. However, in 
some instances, even after careful treatment of diet 
and hydrotherapy, in both of these groups, individual 
patients did not produce satisfactory results. That is, 
the patient under the combined treatment, who had 
been in good health for some time and free from head 
colds, infectious or non-infectious, would have, for ap- 
parently no reason, a complete relapse with recurrent 
symptoms and altered vasomotor response. This re- 
lapsed state occurred more frequently in the hyper- 
sensitive group. Careful observation was then made 
of these patients and it was found that apprehension 
and worry were real factors in their condition. Ap- 
prehension and worry produced a complete recurrence 
of symptoms — head colds, and alterations in vaso- 
motor responses. While in this state of apprehension, 
the same treatment produced no efTect. AH signs of 
recovery were absent until worry ceased to exist in 
the patient. 

That apprehension and worry, and unusual emo- 
tional activity can produce irregular vasomotor re- 
actions was observed in normals and reported in a 
previous paper, Spiesman <1930. In hypersensitive 
cases, where a very irritable and easily altered vaso- 
motor mechanism already exists, continuous good re- 
sults from the therapy outlined above, is in our ex- 
perience, maintainable only if the patient's mental 
attitude is not allowed to change by severe worry or 
unusual emotional stress. lie-education along the line 
of mental hygiene is needed therapy for such patients. 

One of the normal subjects studied five times per 
week for several consecutive months in order to de- 


termine the daily variations of the nasal vasomotor 
response, developed a cold during the period of ob- 
servation. This subject was a healthy young 
male. He had not had a cold for two years, Granh 
VI shows a few of some eighty-five observations tve 
have made upon this subject. Curve 1, 5 and 9 show 
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Graph VI. Followed through an at- 
tack of acute common cold. Lines 1 — 11 
are normal responses of nasal mucosa 
temperature to cold stimulus applied to 
the hack. Line 12 represents the incu- 
bation period. Lines 13 — 22 are during 
the attack of common cold. Line Cl 
represents the return to normal nasal 
mucosal response. 

averages of the nasal mucosal temperatures observed 
before, during and after application of cold stimula- 
te the skin of the back. The last curve (9) was made 
on a Saturday morning. This subject visited his 
married sister in her home Sunday afternoon and eve- 
ning’. Two adults and two children in this home were 
suffering from common colds at the time of his visit. 
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Curve 11 was made Monday morning; the subject did 
not complain but felt tired and spoke of having eaten 
and smoked too much the day before. Curve 12 was 
his nasal temperature response on Tuesday morning. 
He complained of headache, backache, etc., but con- 
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Graph VII. Each line represents an average of weekly 
readings of nasal mucosa response to cold stimulus ap- 
plied to the back. A gradual return to the normal is 
shown as a result of hydrotherapy, corrective diet and 
mental hygiene. 


junetiva and nasal mucosa were not altered in general 
appearance. There was, however, a loss of vasomotor 
tonus of the nasal mucosa. The next day, Wednesday, 
(Curve 13) the patient had a typical acute coryza, a 
conjunctiva injected, continuous aqueous nasal dis- 
charge, etc. This subject was then hospitalized. We 
wished to study his vasomotor reactions daily and did 
not desire him to be exposed during transit to and 
from the laboratory. A few of the nasal temperatui'e 
records are shown on Graph VI. Curves 13, 18 and 
22 represent the number of days in consecutive order. 
Ten days (Curve 22) after the beginning of the in- 
fection (Curve 12) the nasal discharge had disap- 
peared. It was, however, twelve days later (Curve 
34) before the normal vasomotor tonus returned. 
Daily observations were made. This illustrates the 
alterations in the vasomotor tonus of the nasal mucosa 
of a healthy, cold-resistant person, who has been sub- 
jected to a massive exposure of the virus or causative 
agent and was followed from the incubation through 
the disease until recovery. 

Graph VII represents a few of the nasal tempera- 
ture records made upon two cases, one a hypersensi- 
tive type, the other a chronic or frequent head cold 
subject. The hydrotherapy, diet and mental hygiene 
outlined above were carried out by these subjects. The 


curves are typical averages of weekly readings of 
nasal temperature after cold stimulus was applied to 
the back. The hypersensitive case did not show im- 
provement with the sixth week of observation, but 
after the seventh week he had a normal nasal vaso- 
motor response which has been maintained for over 
two years. This patient has been checked-up with 
nasal temperature tests each week during this time. 

The other series of curves on Graph VII is from 
a chronic cold type. It required four weeks after be- 
ginning hydrotherapy, combined with certain dietary 
restrictions and mental hygiene, before this person 
showed an altered nasal temperature response to a 
cold skin stimulus. After the fifth week he had a 
normal nasal vasomotor reaction. This subject has 
been under observation three and a half years. He 
has been free of colds during this time. 

The mental factor in this readjustment of the nasal 
vasomotor response cannot he overemphasized. We 
have frequently and repeatedly observed subjects as 
indicated in Graph VII change from the normal re- 
sponse, as indicated in the lower curves, back to the 
abnormal response as shown at the top of each 
series of curves, as a result of mental maladjustment. 
Many specific instances could be cited; loss of posi- 
tion, bankruptcy, illness or death of a relative; in fact 
worry and mental strain of various kinds; all tend to 
offset the advantages derived from hydrotherapy and 
diet. 

The best preventive measures, as well as the most 
lasting therapy, for these two groups may be summa- 
rized as follows; 

1. Vasomotor massage or hydrotherapy given con- 
tinuously, with the patient made to feel that this is 
an essential health measure and important to a state 
of well-being. 

2. Diet prescribed not merely as a therapeutic 
measure, but as a daily measure of intelligent eating 
for a better state of health. 

3. Change of mental state through mental hygiene 
with the express purpose of producing a more whole- 
some attitude of the patient to himself and his en- 
vironment. 

4. Physical exercise as an important adjunct of 
the daily regime. Twenty minutes of setting up exer- 
cises, in the nude in a cool room, prior to taking a hot 
and cold shower. A brisk walk for one hour a day, 
either in divided time or for the whole hour, walk- 
ing, never hurrying, breathing deeply and thinking 
soundly. 

5. Rest, even if only for a short period after each 
meal. 

DISCUSSION 

The individual suffering from repeated colds be- 
tween October and April has an altered vasomotor re- 
action of the upper respiratory mucosa to thermal 
stimuli applied to the skin. When the skin is chilled, 
there is a slow, gradual vasoconstriction of the 
capillaries in the mucosa of the upper respiratory 
tract which persists for several minutes to two hours. 
This represents a maladjustment of the peripheral 
capillary response to climatic or meteorological en- 
vironment. So long as this abnormal reaction exists 
the host is susceptible to the common cold virus and 
the bacterial flora residing in his upper respiratory 
tract. Such a person becomes a reservoir for the 
causative agent. We could not alter the vasomotor 
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response nor reduce the incidence of common colds in 
this pro up by vaccine therapy. We have been able to 
do both by hydrotherapy and certain simple altera- 
tions in the diet. The best results were obtained by 
a combination of both methods of prevention. The 
mental factor also plays a role, but not to the same 
extent as was found in the hypersensitive group. We 
have records showing a normal nasal vasomotor re- 
sponse to thermal stimuli of the skin and a freedom 
from colds for two years in subjects giving a history 
of four to six colds each winter for several years. 
Some few of these subjects due to various reasons, 
such as loss of their positions, bankruptcy of their 
business, sudden death of a member of the family, 
etc., promptly developed a head cold. In two or three 
instances we were able to demonstrate a change in 
the vasomotor response of the nasal mucosa for 
several days preceding the onset of the cold. The 
mental factor in adaptation of the vasomotor equili- 
brium of the upper respiratory tract cannot be over- 
emphasized in those persons showing abnormalities in 
their capillary controlling mechanism. 

The hypersensitive or allergic type of cold is more 
difficult to control and to prevent than the chronic, 
frequent and severe head cold type. But wc have 
been unable in our experience to trace secondary head 
colds from anyone of these hypersensitive types. 
Office, factory, laboratory or class-room contacts closely 
associated with this type of cold subject have never 
developed colds. We have, at least up to the present, 
no evidence that these allergic vasomotor nasal re- 
actions are associated with the infective virus of com- 
mon colds. Although many interesting problems are 
presented as a result of our study of these hyper- 
sensitive cases, we feel they are not a reservoir for 
the common head cold virus and their control hence 
becomes less urgent than that of the chronic infec- 
tious head cold group. 

The nutritional factor in susceptibility to common 
colds has been frequently observed by us during this 
study. It seems that the mucosa of the nose is more 
sensitive to allergens ingested by mouth than the skin. 
All of our subjects were studied in the Allergy Clinic 
and only those showing negative skin tests to various 
antigens were studied by us. The non-nllergic diet 
helped the hypersensitive group to readjust its vaso- 
motor responses. We have no explanation to offer for 
the beneficial results obtained in the frequent infec- 
tious head cold group following the elimination of 
wheat breads, pastries, pie.?, cookies and such rich 
carbohydrate foods. Our experience convinces us that 
these foods increase the susceptibility of the chronic 
cold sufferer to repeated attacks and exercises a detri- 
mental influence upon the nasal vasomotor response to 
thermal skin stimuli. 

The reservoir for the causative agent of common 
colds is, in the main, confined to the chronic, frequent 
and repeated head cold subjects. The restriction of 
tlv distribution of this virus can best be approached 
by increasing the resistance of these people to auto- 
infcction. Minor alterations in their environment, 
meteorological, nutritional or mental, causes a common 
cold. We have found this group responds to preven- 
tive and hygienic procedures better than the hyper- 
sensitive group. The hypersensitive type of upper 
respiratory disturbance is not communicable and from 
a public health standpoint is not a source of contagi- 
ous material. We have observed common colds of the 


infectious type in some of the hypersensitive croun 
but the clinical picture is different, the nasal discharge 
and course of the disease are the same as in the other 
groups. 

The hypersensitive type of long standing develops 
pathology of the mucosa and tends to develop or super- 
impose upon those altered tissues a chronic infectious 
cold type. These subjects then become chronic car- 
riers and are therefore a combination of the allergic 
and chronic infectious type of cold. As stated before, 
we eliminated these pathological cases before wc 
began our observations. 

Massive exposure of the normal resistant person to 
the causative agent can be followed by infection. The 
resistance enjoyed, by proper adaptation to the en- 
vironmental factors discussed, is only relative. The 
parasitic environment is most important to tin's re- 
sistant type, in as much as these subjects are adjusted 
to their meterological, nutritional and mental environ- 
mental factors. 

The repeated or chronic common cold type is out of 
adjustment to his or her environmental factors and 
hence requires some corrective measures to assist in 
adaptation, such as vasomotor stimulation (hydro- 
therapy), certain dietary restrictions, better mental 
hygienic control, etc. While in a state of maladjust- 
ment this portion of the population acts as reservoirs 
for the cold virus. Smiley (1929) called attention to 
this when he stated that loss than a fourth of the 
population, who are the chronic type, are responsible 
for the winter or spring epidemics. . 

There are many reports in literature of transmis- 
sion of common colds by nasal instillation. The re- 
sults of these experiments vary widely, from success 
to complete failure. It may well be that the results 
were to some extent dependent upon the susceptibility 
of the volunteers used for the experiment. The recent 
work by Dochez (193G) who has used cultures of the 
virus may be due to the massive dosage of the virus. 
The choice of volunteers based upon their vasomotor 
reflex reactions might lead to newer knowledge upon 
susceptibility. 

We have studied sixty-three subjects over a period 
of three years. There were some two hundred and 
fifty subjects examined and observed for varying 
periods of time, hut only sixty-three were under con- 
tinuous observation. These can be divided into three 
groups : 

1. The resistant or normal type. 

2. The chronic, frequent and infectious type. 

3. The hypersensitive, non-infectious type. 

Vaccines, vitamins, drugs and any other specific 

prophylactic measure for preventing colds should fake 
into consideration these three groupings of the popu- 
lation. The results obtained in the resistant or normal 
group will be good for any preventive measure that is 
physiological and hygienic. Specific prophylactic pro- 
cedures should he tried on the chronic infectious com- 
mon cold types. 

The extent or magnitude of the maladjustment of 
chronic or frequent cold sufferers differs in individual 
cases. Some will find that retaining the vasomotor 
reflex response by hydrotherapy will be sufficient to 
prevent colds. Some will find the nutritional factor 
most important. Others will find the mental factor to 
he of major importance. Some cases will experience 
little difficulty in maintaining a cold resistant state of 
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health; others will need' to give more attention to one 
or more factors associated with readjustment to main- 
tain the same state of health. We are unable at this 
time to evaluate these separate factors. We have sug- 
gested the hydrotherapy first; then the diet control 
and have found most cases are benefited. The nasal 
vasomotor response returns to the normal pattern. 
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There is an absence of head colds and what is of equal 
importance, the subjects enjoy a better state of well 
being and continue these hygienic practices for this 
reason. Recurrences of colds, in the absence of undue 
exposure, indicate a lack of proper adjustment and re- 
quire investigation. The mental factor frequently is 
found important in such instances. 
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Functional Disorders of the Gastro-lntestinal Tract: 
the "Gastro-lntestinal Neuroses 5 ’* 


By 

WILLIAM C. MENNINGER, M.D. 

TOPEKA, KANSAS 


I T is indeed presumptuous to attempt to discuss a 
subject so broad as the functional disturbances of 
the gastro-intestinal tract in a brief presentation. It 
• is probably literally true that one could present the 
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field of surgery of the abdomen in the same period of 
time and do more justice to the subject. At least, with 
that topic one could omit the lips, teeth, tongue, 
mouth, pharynx and esophagus from consideration. 
Of necessity, I shall limit the discussion in this paper 
to certain generalities concerning the entire gastro- 
intestinal tract, and then attempt to deal only with 
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three specific syndromes: namely, gastric disturb- 
ances, constipation, and diarrhea. 

Jndefinitniess of concept "Functional" applied to 
this group: In contrast to certain other uses of the 
term "functional,” for instance, as applied to the heart 
or even to mental illness, the group of disorders of 
the {.'astro-intestinal tract can rarely be regarded as 
entirely "functional.” Very often we find physiolo- 
gical disturbances such as the changes in the peris- 
taltic activity of the stomach and the intestines; 
likewise, often there is disturbance in the chemical 
balance, referring particularly to the presence or ab- 
sence of hydrochloric acid, as well as other gastro- 
intestinal secretions; and there are found even some 
relative anatomic changes in the position and size of 
the stomach, the location and convolutions of the in- 
testines. There is probably no other organ system 
which shows such fine intergradations between "func- 
tional" and organic changes as those reflected by the 
gnstro-intestinal tract. Probably more often than in 
any other set of organs in the body, do longstanding, 
so-called "chronic functional” illnesses result in struc- 
tural changes in the tissues, as seen for instance, in 
the ulceration of the stomach, the duodenum, or the 
colon. 

The prevalence: If for no other reason than the 
length of the gastro-intestinal tract, its functional 
disorders probably constitute the largest single group 
of organ misfunctioning in medicine. Next to the 
skin, the gastro-intestinal system has more contact 
with the outside world than any part of the person- 
ality. It receives more direct demands for adjustment 
and accommodation, more insults and abuses, and a 
greater variety of opportunities for gratification than 
an> other set of organs suiTers or enjoys. Such dis- 
turbances occur in every one of us, in some of us all 
too frequently. A large proportion of our patients 
come to us complaining chiefly of some disturbance of 
this portion of their anatomy. Most gastro-enterolo- 
gists will agree that at least 50 per cent of the cases 
they see fall into the so-called "functional” group. 

Attitude towards ctiolorip: It seems almost para- 
doxical in the face of the prevalence of these dis- 
orders. that the layman should be so ignorant of the 
emotional factors producing them, and should have 
developed so many erroneous ideas about the sup- 
posedlv normal functioning of the gastro-intestinal 
system. Among the most popular quacks are the 
naturopaths with their dietary fads, those who focus 
their attention on the distal three feet: the “colon 
specialists.” and the “pile doctors.” Perhaps it is even 
more paradoxical that the practitioners of medicine 
should give evidence of considerable confusion and 
uncertainty both as to the cause and the management 
of these illnesses. 

There is an increasing recognition or. the part of 
physicians that a “functional” difficulty in the gastro- 
intestinal tract is only an expression of a disorder in 
tie- personality. While recognizing this commendable 
trend, we must also face the fact that not very many 
physicians make practical use of such an understand- 
ing- A Ilritish doctor, Crookshank (I), has adequately 
expressed this apparent paradox in the medical atti- 
tude by stating, “It always seems to me odd in the 
extreme that doctors, who when students suffered with 
frequency of micturition before an oral examination, 
or who when in France had actual experiences of the 
isiwel loos.-ness that occurred before action, should 


persistently refuse to seek a psychological correlative 
— not to say an etiological factor— when confronted 
with a case of functional enuresis or mucus colitis I 
often wonder that some hard-boiled and orthodox eiim- 
cian does not describe emotional weeping as a Viv 
disease,’ calling it paroxysmal lacrymntion, and sug- 
gesting treatment by belladonna, astringent, local ap- 
plications, avoidance of sexual excess, tea, tobacco, 
and alcohol, and a salt-free diet with restriction cf 
fluid intake; proceeding, in the event of failure, to 
early removal of the tear glands. Of course, this 
sounds ludicrous. But a good deal of contemporary 
medicine and surgery seems to me to be on much the 
same level.” 

The confusion regarding the etiology is well ex- 
pressed in the various causes ascribed to the "func- 
tional disorders” of the gastro-intestinal tract. 1 
hasten to add that in part, somo.of these are probably 
correct, and certainly we are not justified in saying 
that they are entirely wrong. Referring, for instance, 
to only one disorder, the so-called "unstable colon” lias 
been described variously as being due to avitami- 
nosis, allergy, intercurrent infections, mental strain, 
spasmophilic- diathesis, autonomic imbalance, nervous 
strain, endocrine disturbances, dietary deficiencies, or 
constitutional factors, as well as to a whole series of 
anatomical anomalies of the gut. Regarding the 
latter a prominent gastro-enterologist, Palmer (2), 
has expressed this opinion, “Much has been written of 
the redundances and loopings, of mobile and immobile 
cecums, of high-lying cecums, or low-lying cecums, of 
autonomic imbalance, of visceroptosis, etc. It is neces- 
sary to maintain a critical and somewhsit skeptical 
attitude towards all this innovation.” 

I may interject that the progressive attitude of 
the gastro-enterologist is shown in Palmer’s further 
opinion of regarding such individuals ns having a 
"barometric abdomen,” which is only an indication of 
the total personality, and that “attention should be 
directed not to the bowel alone but to the total per- 
sonality of the patient.” 

If the attitude towards the etiology as evidenced by 
the causative factors ascribed to these conditions is 
confusing, the terminology is quite hopeless. Con- 
sidering the stomach alone we can find classification' 1 
of the sensory, motor, and secretory disturbances, all 
of which fall under the more general categories of 
“reflex dyspepsia,” or “nervous dyspepsia.” In stand- 
ard textliooks (3, 4) I have found included under 
the sensory disturbances such diagnostic groupings 
as "gastric hyperesthesia,” “gastralgia,” "mental an- 
orexia," “anorexia nervosa,” “bulemia,” “gastric ob- 
session,” “pseudogastropathy,” "dilatation of the 
stomach,” “sitophobia.” Under the so-called "motor 
neuroses” are included “nervous eructations,” “nervous 
vomiting,” “rumination,” "pylorospasm,” “hyperkin- 
esis.” "aerophagin.” Under the "secretory neuroses^ 
are included "hyperacidity” and “hyporchlorbydrin. 
along with "hypersecretion,” “hypoacidity,” and "gas- 
t romyxorrhea.” If one wished to review the many 
terms that are used and have been used in the past for 
intestinal difficulties one could literally find hundreds. 
Sullivan f5) reported in his extensive survey of mucus 
colitis that .’’.5 different terms have been applied 10 
this one particular syndrome. 

What can one conclude from these formidable lists, 
were they completed, of etiological factors and tinni- 
nology? Only that we are forced to use unsat txfac- 
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tory descriptive terms of a local condition which at 
most is only one very small part of a total personality 
disturbance. 

The theory of psychogenic etiology has received 
widespread recognition. Even in our everyday lan- 
guage there are many phrases -which indicate a re- 
lationship between the personality traits and various 
parts of the gastro-intestinal tract. Thus, we speak 
of a “sucker” as the man who “bites” on something 
and is fooled; we designate certain persons as 
“leeches” because of their hanging-on propensities. 
We speak of a person “sinking his teeth” into a job; 
we speak of not being able to “stomach” something, 
of "guts” and “intestinal fortitude." Everyone is 
familiar with the phrases of having a “belly full” and 
of "biting off more than one can chew.” There are a 
great many vulgar words and phrases for feces which 
are used colloquially to indicate depreciation or dis- 
paragement or hate. In all of this language the law- 
man recognizes a definite relationship, even though 
intuitively and unconsciously, of the significance of 
the gastro-intestinal tract to the development of the 
personality. 

The general practitioners, the internists, and par- 
ticularly the gastro-enterologists almost unanimously 
accept the existence of some such relationship. In 
general, there are three classes of reactions shown by 
these groups. First, there is a group of "die-hards” 
who take the attitude that the chronic intestinal 
ulceration causes the personality change; they are 
prone to get into arguments as to whether the hen or 
the egg came first. There is a second group, a large 
number of physicians (G, 7, 8, 9, 10, 11) , who concede 
the psychogenicity of the “functional” disorders of 
the gastro-intestinal tract, but who use vague terms 
to refer to the psychological components, such as 
“emotional disorder” or “worries,” or “anxiety” — and 
assume that these explain the problem. An example 
from one of our leading textbooks serves as an illus- 
tration. A brief discussion on “nervous dyspepsia” 
ends with the remark, “Practically all of these cases 
are psychogenic and the treatment is psychotherapy.” 
The next paragraph takes up a new subject. To the 
critical psychiatrist this is equivalent to saying that 
"the disease is hematogenic and the treatment is 
hemotherapy.” Thus, an excellent gastro-enterologist 
like Alvarez (12) in his justly popular treatise 
“Nervous Indigestion,” divides the functional diseases 
of the digestive tract into "fatigue neurosis,” “tem- 
peramental indigestion,” “anxiety neurosis,” “mental 
infelicity,” “nervous vomiting,” and “psychopathy.” 
Such terms are just as vague to the psychiatrist as 
“stomach trouble" or “bowel disorder,” and the psy- 
chiatrist who- employed gastro-intestinal terms of 
comparable age and inexactness in a paper would re- 
ceive little mercy at the hands of a reviewing inter- 
nist, and rightly so. 

There is a third group of physicians, small in 
number, who have made it a special point to study the 
personalities of patients with these difficulties. Out- 
standing in this group is Draper (13) who has made 
a detailed evaluation of the personality reactions in 
individuals with gastric ulcer. Similarly, Sullivan (5, 
14) has approached the problem of ulcerative colitis 
with excellent therapeutic results. With perhaps a 
little less detail in the personality evaluation, studies 
have been carried out by Oppenheimer (15), Under- 
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wood (16), Diamond (17), Palmer (18), and probably 
others. 

WHAT CONTRIBUTION HAS PSYCHIATRY 
MADE? 

Unfortunately, except as gastro-intestinal disturb- 
ances occur in his neurotic and psychotic patients, the 
psychiatrist has had little opportunity in the past to 
study this group of problems. Of some fifty papers 
written in the past few yeai's on this subject by inter- 
nists and gastro-enterologists, I did not find a one in 
which it was recommended that the aid of a psychi- 
atrist was necessary, even though the great majority 
specified agreement that the illness was psychogenic. 
In Alvarez’ hook “Nervous Indigestion,” referred to 
above, there is not a single reference to a psychiatrist, 
and in the reading list given there are no psychiatric 
writings included. Why does this lack of cooperation 
exist? It is not the purpose of this paper to find the 
reason. It may be that the majority of internists are 
not aware that they might obtain any help from the 
psychiatrist, and on the other hand, this may he in 
part the psychiatrist’s fault because for so long he 
had confined his interest and the subjects of his papers 
to the “insane.” 

There have been some contributions by psychiatrists 
(19, 20, 21, 22) which are of much interest to the 
genera] practitioner and to the internist. The most 
detailed study and the most helpful understanding of 
a limited number of these functional disorders of the 
gastro-intestinal tract has come from the Institute for 
Psychoanalysis in Chicago (23), under the direction 
of Franz Alexander. Two years ago they published 
the first results of their study, and a brief summary 
of their approach and the findings indicates the con- 
tribution that may be expected in gastro-enterology 
from psychiatry, and particularly from psychoanalysis. 

In this research problem at the Institute for Psy- 
choanalysis the gastro-enterology department of the 
University of Chicago cooperated by referring certain 
well authenticated cases of gastric disorder, particu- 
larly ulcer, diarrhea, and constipation, for psycho- 
analytic study and treatment. Some of the cases were 
given psychoanalytic treatment but a larger number 
received only psychoanalytic study. Early in their 
study these workers were impressed with the con- 
stancy and similarity between the nature of the psy- 
chological conflict and the type of gastro-intestinal 
disorder. It was possible to describe the patient’s 
emotional trend in terms of the three elemental tend- 
encies applicable to both the psychological conflict and 
the gastro-intestinal symptoms, of first, the wish to 
receive or take as related to stomach disorders, second, 
the wish to give or eliminate as applying to the diar- 
rhea cases, and third, the wish to retain as applied to 
the constipation cases. 

Gastric disturbances: In the psychological develop- 
ment of the infant, it is apparent that his first inter- 
est and aim in life is concerned with the taking in of 
nourishment. The infantile wish to receive, to be 
taken care of, to be loved, to depend upon someone 
else, is most ideally gratified in the parasitic situation 
of the sucking infant. Thus, these emotional qualities 
of receptivity — the wish to be loved and taken care of 
— become ‘closely associated in an early period of life 
with the physiologic functions of nutrition. Being 
fed is thus equivalent to being loved. The character 
attributes of the adult individuals with gastric dis- 
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order were found to be ambition and aggressiveness, 
and such persons often had effected considerable ac- 
complishment. They consistently displayed a striving 
to be independent, active, and efficient. An investi- 
gation of the unconscious desires of these individuals, 
however, showed without doubt that this marked de- 
sire for independence, ambition, great self-assertive- 
ness was an over-compensation. That is, the individual 
had to lean over backwards consciously, to completely 
repress or deny his unconscious wish to be dependent, 
to be loved, to be fed. This mechanism of over-com- 
pensation can be seen in many instances in life when 
the individual must consciously stress one point of 
view or desire, to neutralize an unconscious opposite 
point of view or desire. Such reversals are frequently 
seen in the personalities of individuals with psychoses, 
who in their normal life are exceedingly thoughtful, 
kind, pleasant and clean, but in their psychoses are 
extremely impolite, hostile, dirty. In the individuals 
with gastric neuroses it was thus apparent that this 
unconscious desire to be loved and to be dependent 
was in the primitive mind directly associated with the 
child’s first form of love, namely food and nourish- 
ment. The gastric symptoms are thus presumably 
caused through these unconscious tendencies which 
serve as chronic psychic stimuli of the stomach, inde- 
pendent of the process of nutrition. Consequently, a 
peptic ulcer per sc has no psychological significance, 
representing only the end results. On the other hand, 
the chronic hypersecretion and hypermotility which 
may lead to the ulcer are produced by the continuous 
unconscious desire to be fed. 

Colitis Studies: In the group of cases showing 
diarrhea studied at the Institute for Psychoanalysis, 
the genera! conscious attitude expressed by these indi- 
viduals was verbalized about as follows: “I have the 
right to take and demand because I give sufficiently. 
I do not need to feel inferior or guilty on account of 
my receptive and grasping wishes because I am giving 
something in exchange for them." In this conscious 
attitude there is apparent again the parallelism be- 
tween the nature of the disorder, namely, diarrhea 
and the person's attitude toward life, particularly as 
it is reflected in his relations with other people, in 
that the diarrhea was found to be a substitute for 
giving something of real value, for making real 
efforts, and being actually active. It was also found 
to be a method that the individual could use to express 
hate. This hate or aggressiveness was mentioned 
above as being recognized even by the layman as 
exemplified in the colloquial expressions, using the 
vulgar terms for feces. In the individual with colitis 
it was thus found that the content of the unconscious 
psychic stimuli which caused the dysfunction were in 
some instances giving as a method of restitution for 
taking or receiving, and in other instances, aggressive 
elimination. 

(’ousl)p'ttioi: Studies: In the cases studied with 
constipation, the individual’s emotional attitude to his 
environment could again be expressed in terms that 
applied equally well to his psychological problem — 
namely, to retain or to hold on. The conscious attitude 
as discovered in these individuals included a pessi- 
mism towards receiving help from others or depend- 
ing upon them. They seemingly do not expect anything 
from anyone in contrast to the optimistic attitude of 
the gastric type. At the same time, however, there is 
a more or h ss conscious, very extreme sense of obliga- 


tion to give, of which the patient tries to rid himself 
by renouncing all conscious tendencies to receive. 
Thus the conscious attitude is summarized as, “I do 
not take or receive and therefore I do not need to 
give.” 

The unconscious dynamic background of the symp- 
tom seems to be based on the rejection of the obliga- 
tion to give on account of a fear of loss, but on the 
other hand, if he is forced to give, his gifts are of no 
value. The result of these two stimuli serve as a 
chronic inhibition of the intestinal peristalsis and re- 
sult in the constipation. 

In all of these types of cases — namely, the gastric, 
the colitis, and the constipation — these research work- 
ers have not claimed any finality about their findings. 
They believe that the dynamic relation of the indi- 
vidual to his environment cannot necessarily he re- 
duced to these three groups of alimentary tendencies. 
Their findings, however, are highly significant in 
showing the specificity of the unconscious demands of 
the individual and the very likely possibility that the 
gastro-intestinal tract is affected by these chronic 
stimuli. They stress the fact that an adequate knowl- 
edge of the causative factors, namely, the unconscious 
desires, can be obtained only during psychoanalytic 
treatment of patients and by no other method. Further- 
more. the patient’s immediate life situation has usu- 
ally only a precipitating influence on the disturbance, 
and his conscious attitude plays a subordinate role in 
the causation of the symptom. From their study it 
is the repressed tendencies, the unconscious desires, 
that serve as a constant stimulation and thus cause 
chronic dysfunction of the organs. 

THE MANAGEMENT OF FUNCTIONAL GASTRO- 
INTESTINAL DISTURBANCES 

Again, it is probably presumptuous to attempt a 
discussion of the treatment methods to be used in such 
a wide variety of manifestations of personality dis- 
order. Perhaps in view of the fact that the psychia- 
trist rarely sees these eases, that is, that the general 
practitioner and internist rarely refer them, it indi- 
cates that the latter group can handle the majority of 
such instances in an adequate fashion. On the other 
hand, as judged by the reports of internists and 
gnstro-entcrologists in the literature and in textbooks, 
one gets the impression that their conception of 
dynamic principles of psychiatry is somewhat limited. 
Furthermore, from the long list of diagnoses and the 
long list of etiological factors, one may conclude that 
much confusion exists. For these reasons perhaps it 
is justifiable that occasionally a psychiatrist “speak 
his piece" about the treatment of such illnesses. 

Regardless of what particular methods or pro- 
cedures one is going to use. it is essential that he start 
with the premise that the physician is going to treat 
the individual and not the organ. If this axiom he 
kept in mind, the entire contact with the patient will 
he materially influenced, including the anamnestic 
interviews, the examination, and the subsequent man- 
agement. At no time can we become so interested in 
the stomach mucosa or in tiic position of the colon 
that we lose sight of the fact that, the patient himself 
is our primary interest and that his symptoms arc 
onlv the mirrored expression of his maladjustment. 

Psych othr rnpu: I have already complained that the 
textbooks are too prone to recommend psychotherapy 
without giving cither explanation or direction, with 
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apparently the tacit assumption that the physician 
knows just what this is and how to apply it. Even in 
some of our most carefully reported studies, such as 
Sullivan’s (14) on the psychogenic factors in ulcera- 
tive colitis, there is reference to psychotherapy as the 
method of treatment, but there is no explanation as to 
what form of psychotherapy was used, whether it was 
counselling, whether it was merely gaining confidence, 
whether interpretations were given, whether the un- 
conscious motives were made conscious or what. Sulli- 
van inferred that his patients, in many instances, 
were relieved entirely of their symptoms in the course 
of two or three months, but he did not state whether 
the psychotherapist saw the patient daily or weekly, 
or for five minutes or for an hour. This is not to be 
construed as a criticism because obviously the im- 
port of his paper was to point out etiology and not 
treatment, though it would be helpful to know in more 
detail about the methods of a man who has apparently 
been so successful in the treatment of such conditions. 

Perhaps the particular type of psychotherapy (i e., 
whether it is expressive or suppressive, whether it is 
brought about through suggestion or persuasion or 
command) is not very important since every physician 
is largely guided by his own personality makeup in 
the' administration of such treatment. It may perhaps 
be helpful to point out certain pertinent facts in the 
management of the psychotherapy of these particular 
kinds of difficulties that can be used by the average 
physician. 

The Anamnestic Interviews: Previously I have at- 
tempted to point out the great importance of the in- 
itial contact of the physician with the nervous patient. 
These individuals as a group take themselves seri- 
ously, and particularly their illnesses, and conse- 
quently the anamnestic interviews are of tremendous 
importance. They are important because if the phy- 
sician will give sufficient time and permit the patient 
to tell his story he gains two objectives: first, the 
cathartic value to the patient of reciting his difficul- 
ties (a procedure which previous physicians may have 
inferred was unimportant by a manifestation of im- 
patience or busyness) ; and second, the establishment 
of confidence in the patient by giving this evidence of 
his sincere interest. During these interviews it is 
unwise for the physician to attempt to explain or give 
advice; his chief function is to listen. 

Likewise, it is important that the physician should 
use care and patience to make a thorough, detailed 
physical examination, even if he is convinced in his 
own mind that the difficulty is entirely functional. By 
so 'doing he will impress the patient with the fact that 
he knows his status, and what he (the physician) may 
say later will have much more weight and consequently 
more influence with the patient. 

However, to obtain a careful history of the patient’s 
past, physical health and the development of his 
present illness, and to make a careful physical exami- 
nation, rarely puts the physician in a position to 
evaluate the psychological component in the illness. 
His own experience may tell him that this psycholo- 
gical element is there, but what it may mean in the 
life of the patient cannot be determined from such 
data. Only as the physician gains the patient’s con- 
fidence can he learn of the past struggle, what the 
conscious anxieties may be, of the patient’s life situa- 
tion with regard to family, friends, and business. One 
can be sure that the patient with such complaints 
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"suffers” far more than the individual with physical 
illness. It is probable that he suffers from discourage- 
ment or fatigue, or from weakness, fogginess, or 
fears. 

The physician may rightfully ask, Why doesn’t the 
patient tell me this in the first place? Why does he 
spend all his time talking about his abdominal com- 
plaints? Alvarez (24) has answered this question 
bluntly. “I can offer several excuses for him. One is 
that he soon finds that the average physician will not 
listen patiently to accounts of psychological troubles 
or vaguely described sensations. Often he is uninter- 
ested, incredulous, and without understanding or 
sympathy; often he scolds; he gives the patient the 
impression that he believes that he is imagining it 
all; he gives a prescription for a sedative and termi- 
nates the interview. Soon the victim learns to keep 
quiet about the psychic distresses and even to conceal 
them. Instead he talks about the one thing that he 
has found will interest the doctor, that is the ab- 
dominal discomforts. Unfortunately, he ends by over- 
doing it and soon he enters the hospital to get the 
first of a set of linear scars on the abdomen.” 

Once the physician has gained the patient’s confi- 
dence, has learned what the vague sensations may be, 
what the fears or doubts or the troubles are that exist 
in his life (apparently quite independent of the 
physical complaints), then, and only then, is he in a 
position to make any suggestions relative to environ- 
mental changes or alterations in the relationships in 
the home or the business. Always in such instances 
must the physician be the counsellor in regard to the 
patient’s life situation, and not merely the doctor for 
his “guts.” 

The psychotherapy may well include a certain 
amount of education — education in the sense of en- 
lightenment about the gastro-intestinal life, the ways 
in which the gastro-intestinal tract can reflect the ex- 
periences and relationships and emotions of the indi- 
vidual. Furthermore, the physician is never in a 
position to evaluate the entire significance of such 
problems as these until he knows of the patient’s 
sexual life. In a surprising number of instances there 
is- a direct relation between the sexual practices, or, 
in some instances, the desires, inhibitions, and fears, 
and the gastro-intestinal symptoms. Again, in many 
instances, simple education may change the entire 
picture for the patient. 

The obtaining of the anamnestic interviews, the 
evaluation of the psychological component in the. 
patient’s life situation, and the educational procedures 
are all forms and applications of psychotherapy. Such 
a procedure is not a matter of an hour but qan cer- 
tainly be expected to take many hours. One cannot 
set a definite time limit for these interviews, since in 
some instances the patient may respond in the course 
of two or three interviews, and in another instance, 
may not respond over a period of weeks or even 
months. 

Perhaps it is this latter group with which one needs 
expert help, namely, the help of the psychiatrist. As 
far as the application of psychoanalysis is concerned, 
each case must of necessity be judged by its own 
merits as to whether this form of treatment would be 
helpful. From the psychoanalyst's point of view he 
is glad for an opportunity to study such patients, and 
a fortunate corollary is the therapeutic success in a 
high percentage of cases. But the application of 
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psychoanalysis is limited not only by the nature of 
the illness but by the fact that it is a long, often diffi- 
cult. procedure which presents the economic problems 
of time and expense for the patient. 

TREATMENT OTHER THAN PSYCHOTHERAPY 

It is not to be inferred that the psychiatrist would 
assume for a minute that psychotherapy was the only 
treatment to be used in the functional disorders of the 
gastro-intestinal tract. So long as we follow the 
principle that we are treating the patient and not his 
particular organ, any method may he used to further 
this aim. As a consequence, various procedures and 
drills may be used which in themselves are to be re- 
garded as a kind of psychotherapy, and so long as 
they are used from this point of view they can he 
helpful. There is nothing contradictory to the use of 
psychotherapy alone with the prescription of a re pi me 
nr drug or physiotherapy or dietary recommendations, 
so bmp as these measures do not lead the patient to 
nllirm his belief in his sick organ or a structural defect 
iri his system. On the other hand, when they do lead 
the patient to such conclusions they are detrimental 
and become antagonistic to the principle that the 
patient is sick and not his organs. 

Tiie psychiatrist occasionally sees cases in which at- 
tention to the general physical condition is in order 
before psychotherapy is given. I am referring par- 
ticularly to that type of nervous dyspepsia in which 
the individual loses weight rapidly and extensively. 
\\V recently had a patient who over a period of a year 
had lost in weight from 130 pounds to 08 pounds. She 
was so weak and emaciated that she could not lift 
herself from the bed. Drastic measures are always in 
order in such instances and psychotherapy follows. 
The prescription of all accessory methods of “psycho- 
therapy." if we are to regard drugs and diet as such, 
however, cannot replace the desirability of determin- 
ing the psychological component in the illness. 

1. Prescription of a Regime: A regime of exer- 
cise. relaxation and rest if too rigid or over-empha- 
sized may do harm. It does harm because it adds to 
the patient’s illusion. It leads hint to believe that his 
difficulty occurred because he has failed to take exer- 
cise. or because he doesn’t get enough rest, or because 
he doesn't know how to relax. In part, these may he 
true, but the danger lies in letting the patient find 
a temporary escape in such corrective measures to 
the exclusion of the recognition of his mismanaged 
emotions. It is probably always safe to help the 
patient see that he doesn’t get sufficient rest or exer- 
cise and in a great majority of instances the intelli- 
gent individual can he led to such conclusions without 
the physician’s command being necessary. 

2. Thr Pn script ion of Dregs in functional dis- 
orders of the gastro-intestina! tract is a temptation 
fraught with much danger. If a physician experts to 
treat the personality of his patient he cannot rely on 
the pharmacological action or the magic suggestion of 
the drug to make any very radical changes in the per- 
sonality. Any drug should probably lie used inciden- 
tally. and at most temporarily, depending upon the 
intelligence of the patient and the physician's judg- 
ment as to how much he can understand. It is per- 
haps often practical to "debunk” the patient regarding 
the magic of the drug, to explain specifically what it 
is. the temporary relief to be gained, the rationale for 
it- momentary usage. Always should medication be 


interpreted as a temporary crutch, and if the patient 
has such an understanding the physician is justified 
in prescribing sedatives such as triple bromides or 
barbital for insomnia; likewise, carminatives for 
flatulence, intravenous glucose for vomiting, or insulin 
for anorexia. But he must use these guardedly, know- 
ing that the patient’s tendency will always be to 
capitalize on them and thus avoid solving his major 
problem of emotional disharmony. 

3. Dietary Recommendations: In his dietary 
recommendations to the individual with gastric dis- 
order or colonic difficulty, the physician is always in 
the predicament that if he stresses the necessity’ of a 
particular diet, he is likely to apparently deny the 
psychologic nature of the gastro-intestinal disturbance 
in the patient’s mind. As a consequence, probably 
a majority of gastro-entcrologists who direct their 
treatment in such cases to the total personality, sug- 
gest that as nearly a normal diet he prescribed as is 
possible. In other words, there is a fairly uniform 
condemnation of vegetarian or roughage diets. Here 
again, it seems practical for the physician to depend 
to a considerable extent on the patient’s intelligence. 
If the patient is underweight and recognizes the fact, 
it is frequently possible to learn from hint that he 
knows which are rich foods and which are likely to 
increase his weight. If he needs education about 
dietary matters the physician can give this chiefly as 
a matter of education and not of necessity specifically 
applying it to the patient. In other words, the more 
nearly the physician can help the patient to accept a 
normal diet and “debunk” fad diets and educate him 
in dietary facts, the more closely will treatment he in 
accord with our principle of treating the patient and 
not merely the gastro-intestinal tract. 

4. Physiotherapy: Physiotherapy can be used 
ideally as a method of psychotherapy. The use of 
massage or ultra-violet ray can. if used along with 
suggestion, he directed in all instances to the general 
personality and not to the specific organ affected. Such 
an interpretation, however, does not hold true when 
applied to colonic irrigations, and there seems little 
to support the usage of this procedure, either for 
psychological therapy or physiologic benefit. Such 
treatment strikes a death blow to the physician’s 
thesis that the symptoms are an expression of a per- 
sonality disorder and not merely a colonic disease. 
Occasionally enemas arc desirable, in fact necessary, 
hut to make the habit into a daily ceremony is placing 
undue emphasis on a part to the detriment of the 
whole. The psychiatrist also recognizes that in some 
cases colonic irrigations and the enema habit have 
great significance in the unconscious. It is often ap- 
parent that some individuals, although complaining 
constantly, get obvious satisfaction from this pre- 
scribed and therefore approved "attack from the 
rear." 

5. Operations: It is needless to say that opera- 
tions are never indicated as a treatment for functional 
gastro-intestinal disorders. The subject is mentioned 
here not only to indicate that they are not good 
therapy, but particularly to call attention to the fact 
that a fair percentage of patients with these disorders 
demand operations. My brother. Karl A. Menninger. 
has dealt with the subject extensively under the title of 
Vnh'surpery and Volysurpieal Addiction Alvarez 
(24) reflects a practical point of view on the problem. 
"All credit to physicians who try to talk these patients 
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out of the idea of an operation. You try to show them 
the truth but it takes so much time that it is usually 
hours; and often you are almost certain that all the 
patient will do is shop around until a compliant or a 
not overly-careful operator is found. Under such cir- 
cumstances it is human to say to yourself, ‘If the 
operation is going to be done anyway, perhaps it 
would be better that I do a good job and explore care- 
fully than to let the patient run the risk of falling into 
the hands of some poorly trained man who will not 
explore or who may do great injury.’ This is a 
dangerous reasoning and personally, I hate to yield 
to it. He who slips too easily along this path wilt end 
by losing his scientific soul.” Further on, the same 
author states, “Often, the physician who doubts the 
wisdom of operating has attempted to console himself 
with the feeling that if he does permit the removal of 
the appendix at least he will do no harm. Would that 
this were always true. It may be true for a person 
with a normal mind and normal nerves but it is not 
true for many psychopathic and oversensitive persons. 
In them the harm done by needless operations is often 


terrible and irreparable; the 'abdomen never feels 
right again; new pains appear; some physician is 
found who rids himself quickly of a time-consuming 
patient by making a diagnosis of ‘adhesions’; more 
operations are performed and finally we find the 
husband ruined financially and the wife lying on a 
couch, a hopeless invalid.” 

SUMMARY 

An attempt has been made in this paper to present 
a psychiatric point of view regarding the functional 
disorders of the gastro-intestinal tract. That such 
disorders are primarily emotional in their causation 
is a fact granted by nearly everyone. The point is 
stressed, however, that such individuals should have 
the benefit of an accurate, penetrating, and detailed 
analysis of the. psychological component in their 
illness, and that only as we understand the dynamic 
aspect of the personality disorder can we adequately 
treat the individual. Treatment in all cases must be 
directed towards the total personality and not towards 
the stomach or the intestine or the colon. 
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Studies on Autodigestion ,VI1. Is Digestion of the Living Tissues (Claude 
Bernard's Experiment) a Local Phenomenon?* 


By 

H. NECHELES, M.D., Ph.D. 
and 

F. NEUWELT. M.D. 


CHICAGO. 

T HE following work tries to answer the question 
whether the digestion of parts of a living animal 
as first demonstrated by Claude Bernard is a local 
phenomenon, or whether such changes occur in the 
blood of the animal that would tend to lower the re- 
sistance of its tissues to digestion. In previous papers 
the literature pertaining to and the theories about 
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ILLINOIS 

resistance of living matter to digestion have been re- 
viewed (1-6), and will not be repeated here. During 
the course of this previous work the hindlegs of a 
number of anesthetized or pithed frogs were exposed 
to N/10 HC1 or N/10 HC1 with 2% pepsin 1 :10,000t 
for 1-2 hours. In the first group no digestion occurred, 
in the second group either skin or skin and muscle 
were digested. While most animals of a control group 
(anesthetized only) survived, all frogs exposed to HC1 
or HCl pepsin, died within 12 hours. The rapidity of 
digestion was found to depend on the extent of surface 
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area exposed to acid pepsin (5). These two observa- 
tions pointed to the possible occurrence of systemic 
rather than local changes and prompted the following 
experiments. Bullfrogs (rana catesbinna), albino rab- 
bits and Belgium hares, and dogs were anesthetized 
(bullfrogs: urethane: rabbits: morphine + urethane; 
dogs; pentobarbital sodium) and both hind legs (hair 
being clipped first! exposed to pepsin HC1 (N/10 HC1, 
pepsin 1:10,000) only or alternately to alkaline 
trypsin ( .25ft Na.CO,, 2ft 1/200 trypsinf) and acid 
pepsin. The digestive solutions were kept at 38" C. 
Blood was withdrawn from the carotid artery or, in 
the case of bullfrogs, from the aorta. Only such ob- 
servations are reported in which at the termination 
of the experiment the animal was living and as viable 
as during the control period. Blood was withdrawn 
before exposure to the digestive fluid and after diges- 
tion had occurred. Some animals were anesthetized 
only and blood was withdrawn at intervals similar to 
those in digestion experiments. In case of the rabbits 
the volume of blood withdrawn was replaced by hepar- 
inized rabbits’ blood. 

The pH of the blood was determined with a glass 
electrode. Plasma CO., blood O. content and capacity, 
X.P.N. and total chlorides were estimated by the usual 
methods (7). 

RESULTS 

A. II nil frogs: Six animals with an average weight 
of GG0 grams each were anesthetized and exposed to 
pepsin 1IC1. Considerable digestion of skin and muscu- 
lature occurred. Plasma CO. dropped from an average 
of G2 volumes ft <56-08 vol. ft ) to an average of 44 
volumes ft (31-19 vol. '7 ) . In one control animal 
which was not exposed to pepsin IIC1 the same change 
of plasma CO- took place (from G5 to 44 vol. ft). 
Changes in pH were small and inconstant. 

II. Rabbits: Nine rabbits, weighing from 1.8 to 
3.G kg. were used (average weight 3 kg.). The rab- 
bits exposed to HC1 pepsin showed little or no diges- 
tion of their skin. Those exposed alternately to pepsin 
and trypsin solutions <1-2 hours in each) had con- 
siderable digestion of their skin and musculature and 
frequently bled abruptly and fatally from corroded 



Fig. t. Peg of R."> kg., female, albino rabbit after eleven 
h' ur- of alternate exposure to pcp«in and trypsin solu- 
tion' Exp-ned Meed vc5*el< in upper one of three ulcers. 


arteries (Figure 1). Such lesions were multiple and 
no region of predilection could be detected. Changes 
in pH were inconstant. In 5 animals a decrett.se occur- 
red (from 0.02 to 0.35, with an average of 0,1) and 
in 3 animals an increase of pH was found (from 0.02 
to 0.1, with an average of 0.07). Blood CO. decreased 
in 8 animals (from an average of 48 to 38 vol. ft). 
In one animal it rose from 44 to 52 vol. ft. O. tension 
and capacity of the blood did not change materially in 
those animals which had no appreciable bleeding from 
corrosions. Total Cl and N.P.N. of the blood were 
done on 3 rabbits. The Cl rose slightly but insigni- 
ficantly in ail three instances — viz, from 524 mgm. ft 
before digestion to 537 mgm. ft after 13 l /i hours of 
digestion; the N.P.N. was variable, falling from 51 
to 40 mgm. ft after 10 hours of digestion in one ex- 
periment, whereas in another N.P.N. rose from an 
initial value of 50 mgm. ft to 64 mgm. ft after 13J4 
hours of digestion. Three rabbits were anesthetized 
only and showed similar changes of pH, CO., 0., Cl 
and N.P.N. as in the case of the digested rabbits de- 
scribed above. Skin from digested areas was ex- 
amined histologically, and localized ulceration, hemor- 
rhages, hyalinization, and disintegration of the fibrous 
and adjacent muscular tissues observed; no thrombi 
were seen in blood vessels. Three rabbits were exposed 
alternately to HC1 pepsin and alkali trypsin until small 
ulcers appeared in the skin, and then were put back 
into their cages; no untoward effects were noted, and 
the animals were well one week later. 

C. Dogs: A four year old male dog' of G.5 kg. was 
anesthetized and the right hind leg was placed in acid 
pepsin solution for four hours on one day and for 7 
hours on the next day without any signs of digestion 
nor any later untoward effects to the dog. 

DISCUSSION AND CONCLUSIONS 

All such changes as occurred during digestion in 
pH, O;, CO., Cl and N.P.N. of the blood were not 
specifically due to exposure to acid pepsin and alkali 
trypsin, but probably were due to the anesthetic and 
to prolonged exposure of the animals. While frogs 
died after such exposure, rabbits and a dog did not, 
and no after-effects were noted. No appreciable dif- 
fusion of II ions took place through blood or lymph 
vessels whose permeability might have been changed 
by the digestive media. It is unlikely that anoxemia 
was present in the limbs exposed to digestion. Erosions 
of small arteries and veins bled, profusely, indicating 
no appreciable impairment of circulation in the legs. 
Wc conclude, therefore, that Claude Bernard's pheno- 
menon of the digestion of the leg of a living animal 
is explainable as a local necrosis of tissues with subse- 
quent digestion. This local necrosis can be performed 
by HCJ alone without pepsin, and subsequent applica- 
tion of acid pepsin or of alkali trypsin will then pro- 
duce digestion (G). Alternating acid pepsin and alkali 
trypsin was found to digest more rapidly and more 
intensely than acid pepsin alone, thus confirming 
previous work (G). Our above findings support those 
of Dragstedt and Vaughn (8) and our own (G), that 
the rate of digestion depends on the concentration of 
HC1 in the HCI pepsin solution (in both reports the 
HC1 concentration was within physiological limits). 
The above results do not explain why in frogs diges- 
tion is faster when more surface is exposed to acid 
pepsin solution. It seems however, that anesthesia 
and exposure damage the frog to a high degree. Dog 
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and rabbit survive anesthesia anti exposure ami even 
slight direst ion of their skin without noticeable after- 
effects. ami therefore results on these animals seem 
to he more fit for interpretation of the phenomenon 
than those on frogs, it seems to us that no inference 
can he drawn frt'm tiie above experiments as to the 
jr<*nc.< is of past re-duodenal ulcer. Unlike the skin, 
pastric and duodenal mucosa have n specific resistance 
against acid corrosion and decrease of viability seems 
to be the additional necessary factor boding to ulcera- 
tion (?). 

SUMMARY 

In nncsthetirrd bullfrogs, rabbits and a slop the 
effect of peptic and tryptic dipostion of the hind leps 
on Mood pH, CO.. O.. Cl and N.I’.N. was observed. 
No constant significant ehanpe was found and the con- 
clusion is drawn that Cnhnb- i'.ernard's phenomenon 
can lw explained as slow acid corrosion and sub-tspient 
digestion of deVitalind tis-ue<. The results confirm 
the necessity of n*«uming an additional fartor » de- 


vitalization J of tissues in the occurrence of gastro- 
duodenal ulcer. Alternation of peptic and trypic di- 
gestion preatiy increased the rate of digestion. 
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Editorials 


THE ATTITUDE OF THE ASSOCIATION TO 
NEW .VEMHKHS 

{ NTEiiEST in pastro-imterolopy is rapidly increa»- 
(np; the specialty as a sulepronp of internal medi- 
cine lia.s. in the last 2d years, made creditable advanre 
both from a clinical and scientific stnndjydnt. 

Many of the vounper men interested in tin's special- 
,'r»ri field of medicine arc ambitious in their effort* 
to attain membership in the American (Jastro-Knter- 
olopic.il Association, it is the desire of the Associa- 
tion to cnrtiiirape and foster that ambition nod to 
choose from nspirinr candidates those who are best 
qualified to fill the occasional vacancies in the limited 
membership of the As«'<’iation that arise as the result 
of death", transfers to Senior membership and :td- 
vaneements from Associate to Active Memly-rship. 

Candidates arc judped on their scientific and clinical 
achievements, the position attained in their local com- 
munity, hospital, school, their scientific publications. 
!)>• th"ir moral and ethical standards and their 
|s-r.- onr, I <i uali ficat i on... 

The Executive Council of the American (instru- 
Enterolopiral Association desires to enemmipe candi- 
dates for membership in tb<> Association by an- 
ntmncinp that the "American .Journal of Dipestive 
Diseases- and Nutrition" will be phid to consider for 
publication contributions on clinical, laboratory, or 
scientific subjects dealing with pnstro-enterolopy, 
metabolism, or nutrition. 

Contributions of merit v.d! 1 h- accepted for publi- 
cation amt. thereby, will assist the eandUlate in bring- 
ing to the attention of the members of the Association 
the type nrui character of the work ho is doing. Con- 
tributions submitted for publication in the .lourtud 
should be sent to the Editor, Ur. Monument S, Cornell. 

Hum'll H. Crohn. New York, N, Y. 


SOME DANCERS INVOLVED IN LEAVING 
ULCER !’ ATI ENTS TOO LONG ON A 
STRICT DIET 

r V'MiK old injunction to physicians to cure safely and 
A without doing harm needs still to be remcmlwrod 
today. When during one week n pliysirian can see 
three patient, who have ln-en brought to the brink of 
serious disaster with pellagra or scurvy by the long 
continuance of an overly strict ulcer diet, it is time 
that pastro-enternlopists did more to warn the medical 
practitioners of this country against this danger Jo 
their patients. Naturally, it is not always the practi- 
tioner who is at fault: he may never have intended 
the patient to stay for months on the strictest diet, 
but the man did not return to report, and so damage 
was done. 

In many cases, however, when a patient with ulcer is 
doing badly, and especially when he has hied severely, 
it is natural that his physician should exhort him 
to Is- particularly strict with the diet. It is a natural 
reaction also on the part of some patients to conclude 
that if some deprivation in the matter of eating is 
good more should be better. If they get along fairly 
well they will not see the need for returning for a 
check-over, and in n year or so one is likely to find a 
pale sickly looking patient who is still living on a soft 
diet consisting largely of milk, cream and cereal. 
When, as sometimes happens, the milk has been boiled 
so as to destroy what little vitamin C it contains, it 
is hard to understand how the patient has escaped 
coming down with frank scurvy. 

Unfortunately, also, for the patients who have hied 
badly and who need to build much hemoglobin, the 
probably needlessly strict but commonly used type of 
ulcer diet without meal does not contain much iron. 
Recently, the writer saw a woman with ulcer who had 
hied until her hemoglobin reading was around 50 per 
cent. Because she was so frightened she was glad to 
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stay on the strictest diet her physician would Rive her, 
and for months she lived on little besides milk, cream 
and cereal. Unfortunately her physician did not hap- 
pen to remember that years ago Whipple and his as- 
sistants showed that one could produce a uniformly 
fatal anemia in dogs with just such a diet as this 
woman was on. As one would expect, then, she not 
only failed to regenerate the blood she had lost, but 
she continued to go on down hill. And as if her ad- 
herence to an almost iron-free diet were not bad 
enough, she was taking alkalies which, as has recently 
been shown, seem somehow to block the absorption or 
usage of whatever iron is being given by mouth. 

Of late, Carlson and Rivers* have been studying a 
group of patients with hemntemesis, with or without 
definite ulcer, from the point of view that in many 
eases the bleeding may be kept up or even brought on 
by the injury to mucosal cells and capillaries produced 
by the marked deprivation of vitamin C which goes 
with overly strict dieting. It may be that some of 
these patients are suffering from mild and unrecog- 
nized scurvy. Certainly in the case of one of the 
patients just seen by the writer the amount of vitamin 
C in the blood was only 0.25 mg. when it should have 
been at least 0.9 mg. In this case the patient, while 
on the diet, developed a severe gingivitis which re- 
sulted in the loss of most of his teeth, and one wonders 
now if this might not have been part of an unrecog- 
nized scurvy. 

Another point which was brought out by Sneli and 
Wilbur at the recent meeting of the American Medical 
Association is that even when a patient is given the 
minimum requirements of vitamins in the diet he 
may still get into trouble if he has a malfunctioning 
gastro-enteric stoma with jejunitis or some other con- 
dition which produces a too rapid progress of food 
through tiie upper part of the small bowel. Under 
these conditions he may be able to absorb only a small 
fraction of the stock of vitamins with which he is 
being supplied. It would seem then that in all cases 
in which digestion in the upper small bowel is handi- 
capped, the supply of these small dietary essentials 
should he increased rather than diminished. 

Some of the good results obtained by Meuiengracln 
with a full diet in the case of persons with gastro- 
intestinal bleeding might he understandable now if a 
certain percentage of bis patients should happen to 
be suffering with a mild form of scurvy such as can 
be relieved promptly by a full diet. 

Incidentally, how certain can we be that in cases of 
ulcer, the adherence to a strict diet between attacks 
will help in the prevention of recurrences? Certainly 
the discouraging stories which the gastro-enterologist 
hears in his office every week are hardly designed to 
reassure him on this point. Time and again he will 
learn that pain or bleeding returned when the patient 
was still dieting carefully and taking food between 
meals, and the older and more experienced he gets the 
Jess disposed he will be to promise a patient immunity 
to recurrences as a reward for the strictest adherence 
to ar. ulcer regimen. Physicians who have ulcer them- 
selves know this, and many will say that so far as 
they can fee. it doesn't make much difference what 
they ,-at Jietwet-n their attacks. The really important 

♦CtfSs'*'., 1- A, b* - i Illttrt. A II : A fr/*tH<*rallo , i v f i!i*- 
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factor in bringing a recurrence seems often to be 
nerve strain and worry. 

Partly, then, because it does not seem to pay, well 
to diet very strictly and partly because a man with 
ulcer should maintain a good state of nutrition, it 
would seem as if we physicians could afford to he 
fairly generous dietetically with all of those patients 
who have, a tractable type of ulcer. 

Many able gastro-enferologists arc afraid of giving 
raw fruit juices, and some absolutely forbid their use, 
fearing that the acid will do harm. Others do not 
worry about this possibility because the organic acids 
in fruits are so weak and are present in such small 
amounts that it would seem they can have very little 
effect in the way of activating pepsin. Compared with 
the hydrochloric acid in the stomach they must repre- 
sent but a drop in the bucket. In a recent article 
(this Journal, 2:242-243) Kugelmnss showed that 
orange juice has a pH .about 3.0 and tomato juice 
about 4, but they contain very little free add. They 
are really buffer solutions consisting largely of mix- 
tures of the primary and secondary salts, 

Some studies should be made soon to determine 
once and for all if there is any difference in the re- 
sults obtained by patients who are and are not given 
raw fruit juices. Certainly if it is not dangerous to 
give these juices they should be included in ulcer diets 
so as to protect the patient from slipping into a con- 
dition in which lie will be predisposed to hemorrhage. 

Walter C. Alvarez, Rochester. .Minn. 


BACILLARY DYSENTERY 

I N 193G, Dr. Arthur Hurst (1) of London, published 
in the Lancet, n paper in which he calls attention 
to the widespread distribution of bacillary dysentery 
in the British Isles and discusses the possible re- 
lationship of that disease to so-called non-specific 
ulcerative colitis. Dysentery of a specific bacillary 
nature exists in epidemic outbreaks in many localities 
of England; carriers surviving from the World War 
are numerous; in his opinion the etiological relation- 
ship of the two diseases is most often plausible if not 
often proven. 

In this country, the United States Public Health 
Service is carrying on an investigation of this specific 
diarrhea. Particular attention is being given to New 
Mexico and Arizona. Preliminary observations sug- 
gest that the results will be interesting. These con- 
ditions are also being studied in Virginia. Some urban 
populations are also coming under close observation 
and examination. 

If the relationship between acute outbreaks of in- 
fectious diarrhea, in camps, in institutions, on ship- 
board or in city communities is to be correlated with 
acute or chronic ulcerative colitis, if the scientific 
etiology and causal connection is ever to he clarified, 
it behooves every practitioner and specialist in medi- 
cine to study each colitis case for its possible infec- 
tious contacts, its exposure to other diarrheal cases, 
to jio«sible carriers, and to centers and communities 
which may be harboring bacillary dysenteric endemics. 
Even though stool cultures are individually nega- 
tive, or serum agglutinations are inconclusive, the 
search must be constituted for possible contacts with 
carriers or distributing centers. In each family 
wherein a case of colitis occurs, a careful search for 
dysentery carriers should be instituted; members and 
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particularly the servants and food handlers should l>e 
questioned for their instances of contemporaneous 
diarrhea. One should diligently inquire regarding 
recent travels to possible states or countries where 
diarrhea is prevalent, to exposure to surface or un- 
guarded drinking water, watered vegetables, ship- 
hoard diarrhea, or recent institutional sojourns. It is 
surprising how often it will be noted that some other 
member of the family, or one of the help, is also suf- 
fering from diarrhea, or how often significant group- 
ing of other and similar cases suggests a locality in- 
fection. Most local Hoards of Health will willingly 
cooperate in stool cultures of possible carriers or 
serum agglutination tests. 

The problem of the association of colitis and bacil- 
lary dysentery is frankly before the profession for 
investigation and decision. There may be no relation- 
ship, or a relationship only in a small minority of 
cases, or there may be a significant connection. By 
wholehearted cooperation, by scientific willingness and 
alertness, an answer should he forthcoming or at 
least strongly suggested by this generation of clini- 
cians, laboratory scientists, and public health authori- 
ties. 

Iturrill It. Crohn. New York. N. Y. 
REFERENCE 
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AMOEB1 AS1S AND THE NEW YORK CITY 
WORLD'S FAIR 

T HE recent apjiearnnce of the oflicial report i It of 
the Joint Committee which investigated the Chi- 
cago epidemic of amoebic dysentery in 195” in con- 
nection with the Century of Progress Exposition calls 
to our attention the l'nct that plans are at present 
under way for a similar event in New York City 
scheduled to open in 1939, This report again focuses 
attention upon tins possible public health dangers in- 
herent in the massing together of enormous numbers 
of individuals in a restricted locale within a short 
period of time. 

This report is of particular interest to the gastro- 
enterologist due to his intense preoccupation with 
acute and chronic infections of the colon. In their 
clinical investigations the committee found that al- 
though the great majority of cases had an incubation 
period from one to four weeks, there were a signifi- 
cant number of instances in which this was less than 
one week and occasionally was as long as three to 
four month's or longer. Especially striking were the 
difficulties and uncertainties in the diagnosis of amne- 
biasis due to the frequent occurrence of clinical 
features usually considered atypical. Among these 
was the frequent absence of diarrhea and the very 
real difficulty of finding E. histolytica in the stool. 
Another confusing feature and formerly considered 
an unusual event in amoebiasis was the presence of 
fever which was observed in many cases and which 
was relatively high at times even in uncomplicated 
cases. The frequent occurrence of local rectal symp- 
toms associated with induration and ulcer formation 
led to the erroneous diagnosis of malignancy of the 
rectum in a large number of cases. 

In their beautifully thorough and complete analysis 
of the accumulated data the Joint Committee found 
that the disease, acquired in Chicago, had been spread 


to at least 400 cities scattered through 43 states, 
Hawaii. Canada and two European countries. They 
were able to trace 1049 cases in an obviously incom- 
plete reporting of cases. This would indicate the 
magnitude and importance of the problem. 

The committee was fortunately able to trace the 
foci of origin of the epidemic to two hotels which 
were found to he the major but not the sole sources of 
spread of the disease. A complete investigation of 
these two hotels revealed several interesting and im- 
portant facts. Thus they found an incidence of the 
carrier condition among food handlers in the two 
hotels amounted to 3 4.5 , > in the one and to 57.!lfk in 
the other. They found that vigorous measures directed 
to the prevention of the spread of .infection by car- 
riers among food handlers were ineffective. Elimi- 
nation of carriers of cysts of E. histolytica from 
among the food handling staffs was unsuccessful in 
vontroling the outbreak. 

As a result of their extensive clinical, epidemiolo- 
gical and engineering studies they reached the signi- 
ficant conclusion that the principle if not the sole 
means of spread in the epidemic studied was through 
water polluted within one of the hotels. As a con- 
tributing factor they noted a progressively increasing 
number of carriers of E. histolytica among the em- 
ployees and probably also among the guests who re- 
mained for more than a few days. In this way any 
"pollution of the water with hotel sewage would be- 
come progressively more hazardous." The committee 
points out that “the measures required to prevent the 
recurrence of such an epidemic are: (a) Effective 
supervision of the installation of plumbing in new 
buildings and of changes in old ones; fb) reasonably 
frequent inspections of the water and sewage systems 
of buildings, especially of the older ones; fe) par- 
ticular attention to the elimination of hazardous 
cross-connections, through preventing their installa- 
tion and through detecting and removing existing 
ones." 

The indictment of engineering defects in hotel con- 
struction implied in the above does not remove the 
responsibility for their tolerance from the hands of 
the medical profession and the public health authori- 
ties. An excellent opportunity is at present afforded 
to the medical profession and health authorities to 
avoid a duplication of the Chicago misfortune. 

Abraham Fenner. 
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PECTIN 

A LITTLE over a hundred years ago a French in- 
■fx vestigaior. llraconnot (1825) extracted some 
pec tows material from plants: in as much ns this ma- 
terial resembled a coagulum. he named it pectin. 

Much work has been done on pectin since Bracon- 
not s time. The water insoluble poetic substance is 
profo pectin, which is converted to water soluble 
pectin by enzymatic activity during the ripening of 
the fruit. If this hydrolysis goes still farther the 
methyl ester groups are split, off and poetic acid ap- 
pears as one of the substances associated with the, 
decomposition of plant tissues. 

If is generally agreed that these pectic substances 
are composed of a polymerization of galacturonic acid 
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anhydride os their basic unit and in addition there 
are arabinose, galactose, acetyl and methoxyl groups 
present. The latest work shows that unhydrolysed 
pectin contains an octagalacturonic acid nucleus. 

It was customary to subdivide carbohydrates into 
those utilized and those not utilized; in other words, 
we have considered available and unavailable complex 
carbohydrate. The starches and sugars belong to the 
available, the hemicellulose, cellulose and pectic sub- 
stances belong to the unavailable carbohydrates. The 
caloric value of the available carbohydrates is well 
known, but those not utilized are considered of little 
value except to form bulk or roughage. 

The raw apple, the banana, and other fresh fruits 
have been administered with beneficial results to in- 
fants as well as adults with certain gastro-intestinal 
disturbances. The use of these fresh fruits has been 
more for therapeutic than for preventive purposes. 

There are reports using apple and banana powder 
in place of the fresh fruit, with about the same, if not 
better results. Some authors have given pectin the 
credit for the improvement in the clinical picture in 
cases of diarrhea. Winters and Tompkins (Amcr. 
Jour. Dis. Child., 52:259, 193G) report better results 
with the use of a pectin-agar-dextrin-maltose formula 
than they obtained with the use of scraped raw apple 
in the treatment of infant diarrhea. 

The galacturonic acid content of pectin has natur- 
ally been assumed to have a detoxifying action similar 
to glukoronic acid. Malyoth (Klin. Wclinschr., 13:51, 
193-1), Riesser (Schweiz. Med. Wclinschr., 10:1175, 
1935), Manville, Eradwav and McMinis (Amer. Jour. 
Digest. Dis. and Nutrit., 3:570, 1930) and others con- 
sidered this factor of importance in the action of 
pectin. 

Imhaeusser (Arch. f. exper. Path. n. Pharm.. 107: 
702. 1932) administered pectin to dogs and failed to 
find a rise in blood sugar. He also administered pectin 
to phloridzinized dogs and observed the same fatty 


changes in the liver as in the controls. This would 
indicate that no utilizable carbohydrates were derived 
from the pectin. There was, however, an antiketo- 
genic action shown after pectin was fed to dogs, indi- 
cating that this substance was exerting some action 
and was not entirely unavailable, ns had been as- 
sumed. 

Banana and apple powder were used as carbohy- 
drate source in the basal diet in some rodent experi- 
ments by Arnold (Amcr. Jour, of Pub. Health, 2-1, No. 
8:35-1, 193-1). The control diets contained cornstarch 
or sucrose as their energy source. Rodents fed on the 
powdered fruit diets enjoyed a resistance to B. enteri- 
tidis administered by mouth as compared to the con- 
trols. The nature of this increased resistance to 
enteric infection was not determined. Such animals 
were very susceptible to the B. entcritidis when ad- 
ministered intraperitoneally or subcutaneously, but 
were resistant to oral feedings of these bacteria. 

The so-called unavailable carbohydrates need more 
attention. The galacturonic acid component of pectin 
needs further study as to its detoxifying action. 

The writer is convinced that pectin, as it is now 
available on the market, is not a uniform product. 
There is one very active carboxyl group attached to 
the pectin molecule. Most of the pectin on the market 
contains various positively charged elements attached 
to this carboxyl group, such as sodium, calcium, mag- 
nesium, etc., as well as arsenic acid and other insecti- 
cidal residues from sprayed fruits. The varying re- 
ports in literature may well be due to the use of 
various pectinates of this nature. 

It is of interest to the gastro-enterologist to know 
that some of the so-called unavailable carbohydrates 
may, in part, be utilized in some way. The research 
workers in biology, chemistry, bacteriology and 
clinical medicine have new problems presented for 
their consideration. 

Lloyd Arnold, Chicago, 111. 
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Medical writing. By J. II. Dempster. St. Paul, Min- 
nesota. Bruce Publishing Company, 108 pages, 1937. 

T HIS is not just another handbook on medical writ- 
ing, it is a delightful little volume which reflects 
on almost every page Dr. Dempster's rich culture, his 
wide experience as an editor, and his kindly philosophy 
and wit. It is the sort of book that one expects more 
from a cultured Regius Professor of Physics than 
from an American physician who commonly knows his 
medicine but seldom his Sir Thomas Browne, his 
Kents and his Charles Lamb. 

As Dr. Dempster reminds us, writing makes an 
exact man. No other practice trains one in clear 
thinking to the same degree. Good writing is an art 
which a man can enjoy just as a painter enjoys a bit 
of painting, when at last he gets it just to suit him. 
As Lord Balfour once wrote. "What pleases me most 
is to write something quietly by myself — to touch it 
up and complete it with a feeling that one has really 
done one's best.'' How wonderful it would be if more 
American physicians were to get this thought about 
writing. Usually :mr. main idea is to get a paper out 
of our svstem as uuickly as possible, and later when 


pome editor has to spend hours putting the manuscript 
into such shape that it can be printed and read, we 
become much annoyed over his efforts in our behalf. 

As everyone knows who has ever tried to put his 
ideas across to others, easy reading means "damned 
hard writing." Dr. Dempster’s comments about this 
remind the reviewer of the times when physicians 
have said to him, “If I could only dash things off ns 
easily as you do 1 could get a lot of writing done.” 
They didn’t know that any paper that reads easily 
must always have been rewritten at least half a dozen 
times. Even the ablest and the most experienced 
writer can always find a better and clearer and shorter 
or a more vivid or musical way of saying a thing if 
he will spend some time trying. 

Some of the chapters in Dr. Dempster's book which 
are not ordinarily found in works of this kind are 
those on the editorial functions, on preparing illustra- 
tions, on the use of the dictionary, on where to look 
for references, on Greek derivatives, on the history 
of medical journalism, and on copyright regulations. 
There is also a short list of books which can be read 
with profit. 
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The reviewer is particularly delighted to find Dr. 
Dempster approving of the occasional use of such 
things as a split infinitive. As he says, at times it is 
highly desirable that it be used. Unfortunately, an 
editor who sits all day correcting manuscripts tends 
to develop a number of reflexes which enable him or 
her to blue pencil ceitain grammatical constructions 
inevitably and without any cerebration. The experi- 
enced writer will follow no rule but will be guided 
always by his ear for good rhythm and accent in a 
sentence. If it does not sound right something is 
wrong and the arrangement of the words must be 
changed. 

Dr. Dempster wisely quotes some unknown man who 
said that one good illustration is worth a thousand 
words of description. This holds true not only for 
drawings and photographs but also for verbal illus- 
trations. One of the faults of medical writers is then- 
tendency to write long sentences full of abstract state- 
ments the meaning of which may or may not be 
grasped after several careful readings. If the writer 
had only told a short interesting story about a patient 
or if he had briefly described one crucial experiment 
the reader might have gotten the meaning immedi- 
ately and without the expenditure of much effort. 

We physicians commonly make the same mistake in 
talking to patients. Too often we use long technical 
words, or worse yet, medical jargon about “flat plates” 
and B.M.R.’s, and the patient leaves with only the 
vaguest idea of what we were trying to tell him. More 
of us should practice talking to ignorant people In 
such simple speech that they can understand us. Wher- 
ever possible, we should teach as Christ did with the 
help of parables; we should use simple illustrations 
and similes, and should tell short stories of other 
patients with similar troubles whose experience taught 
them and the physician many things. Such stories 
will commonly interest and • convince, and years later 
when the physician meets an old patient he may be 
surprised to find that some story that he told is still 
remembered together with the lesson that it taught. 
An abstract statement would probably not have been 
remembered for more than a few hours, if it was 
remembered at all. The same technic is useful also 
when one is talking to or writing for tired doctors. 
As a busy physician once said to the writer, "When I 
come home from my last call at night and slump down 
into my chair by the fire I would like to read my 
medical journals but often I am too tired to look at 
anything difficult. I just can’t face a lot of long words 
and long sentences. But perhaps then my wife says: 
‘Here is a delightful article by Dr. John Stokes, which 
this afternoon I read and enjoyed and understood.' 
And then I read it, sitting up long after I should have 
gone to bed, because it flowed along so easily and in- 
terestingly, with here and there a delightful little 
story to make and hammer home a point. Some long- 
winded doctors tell me that such writing is not digni- 
fied, but all I say is, give me a lot more like it.” 

Surely physicians who would like to improve the 
appearance and the reading qualities of their papers 
would do well to buy this little hook and to read it 
over and over again. 

Walter C. Alvarez, Rochester, Minn. 


Diagnosis and Non-operative Treatment of the Dis- 
eases of the Colon and Rectum. By Schwarz, Gottwald, 
Goldberger, Jacques and Crocker, Charles. New York, 


Paul B. Hoeber, Inc., Harper and Brothers, 540 pp., 
1937. 

T HIS book has been written from the point of view 
that, in the case of proctology, the reader needs 
not only a good description of disease entities, with 
details as to symptoms, diagnosis and treatment, but 
also special instruction in the ways in which the 
roentgen ray and sigmoidoscope can be used to help in 
understanding the problem of the particular patient. 
An effort has been made by the three writers to bring 
together in this book information available in Austria. 
Germany and the United States. 

The book is interestingly written and well illus- 
trated. There are many coloi-ed representations of 
what can be seen through the sigmoidoscope. As usual 
with textbooks, the reviewer must feel that in mam- 
places the treatment of the subject is inadequate from 
the point of view of the specialist, but the answer 
would probably be that specialists never look to text- 
books for information. Perhaps they would if writers 
who were really competent to teach would make their 
books adequate and up-to-date. Unfortunately they 
rarely do, and as a result the specialist who looks 
through a textbook is usually repelled by the number 
of statements he finds there which are antiquated, 
inadequate, or positively misleading. On the whole, 
however, this book will be of considerable assistance 
to students of proctology. Particularly helpful will be 
the fine bibliography. 

Walter C. Alvarez, Rochester. Minn. 


Handbook of Microscopical Technique. By C. E. 
McClung. New York, Paul B. Hoeber, Inc., Harper 
and Brothers, 698 pp., 1937. 

O NE of the finest things that Paul Hoeber has done 
through the years is to produce in beautiful for- 
mat, valuable handbooks on technics of various kinds, 
each chapter being written by an able specialist in 
the particular field. This work is a beautiful example 
of his craft. Dr. McClung has gathered together as 
contributors such men as Chambers, Cowdry, Downey, 
Mallory, Penfield and Florence Sabin. All those who 
work in laboratories are in their debt and will want 
this book. 

Walter C. Alvarez, Rochester, Minn. 


Gastroscopy. The Endoscopic Study of Gastric 
Pathology. By Dr. Rudolf Schindler, University of 
Chicago Press, Chicago, Illinois, 343 pp., June, 1937. 
r THE author states that “this book is based on the 
premise that the functional tests of the stomach 
used for the last sixty years have failed as methods of 
diagnosis and that only the morphological methods — 
X-ray and gastroscopy — are of direct diagnostic 
value.” 

The volume contains much information for the 
gastvo-enterologist and particularly for the gastro- 
scopist. No one making gastroscopic studies can afford 
to be without this book as it explains in detail the 
methods used by a pioneer in gastroscopy who has 
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contributed more than anyone to the development of 
gastroscopic methods. The text is very readable and 
the colored plates showing the gastroscopic views of 
various lesions are particularly instructive. Through- 
out the book the author emphasizes the necessity for 
roentgenoscopy in association with gastroscopy in the 
diagnosis of diseases of the stomach and shows that 
the one method must supplement the other in order to 
make the examination of the stomach complete. A con- 
siderable amount of space is devoted to the classifica- 
tion and diagnosis of gastritis, a lesion which is rarely 
detected by roentgenoscopy. 

Porter P. Vinson, Richmond, Va. 


ERRATUM 

Apology is made to Dr. C. M. Wilhelmj and the readers 
for the erroneous inclusion of a chart with his editorial 
in the August issue. This ought to have been held for u«e 
with an article by Dr. Wilhelmj appearing in a later issue. 

— Superrising Editor. 


EDITOR’S NOTICE 

The recent Supplement to the August issue of this 
Journal was sent out on my own responsibility and with- 
out consultation with the Board or Editorial Council. I 
make this statement for the purpose of completely freeing 
all editorial members of this Journal from nny responsi- 
bility in the matter. Beaumont ’s. Cornell. 
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Wiu.iiEi.Mj, Elms W. 

Further Observations of the Histi- 
dine Treatment of Peptic Ulcer. 
Annals of Inter. Med., Vol. X, pp. 
136n-1370, March, 1037. 

Since January, 1035, -12 roentgen- 
ray proved cases of peptic ulcer have 
been treated with a series of 2-1 daily 
intramuscular injections of 5 c.c. of 4 
per cent distidine monoh.vdrochloride. 
Of these 42 cases, 28 have been fol- 
lowed closely and rcchccked clinically 
and radiographically for at least one 
year following treatment. The patients 
were requested to carry on their usual 
activities of life, were given no medi- 
cine whatsoever and advised to eat a 
general diet. From this group 21 cases 
were selected as showing uncompli- 
cated peptic ulcer and no other physical 
ailment. 

Of the entire group of 2S cases care- 
fully followed there were 17 males nnd 
11 females, whose ages varied from 20 
to 72 years, the average being 45.2 
years. A history of typical ulcer symp- 
toms, with intermittcncy, food and 
alkali relief nnd epigastric distress two 
to four hours after meals, was pre- 
sented in about 90 per cent of the 
cases. Four of the patients had had 
previous hemorrhages. Two cases gave 
a history of perforation and three 
cn'es presented an entirely atypical 
symptomatology, the diagnosis being 
established entirely by roentgen-ray 
findings. The average duration of 
symptoms wn« 8.8 years. 

Of the 28 cases in the series, 23 were 
doudcnnl and five were gastric ulcer. 
The roentgen-ray findings were re- 
checked every three months for one 
year and at the end of this time two 
on-"? of the duodenal ulcer group were 
considered cured. Sixteen of the duij- 
denal cases and five of the gastric cases 
were unimproved rocntgcnologically. 
In percentage 7 ' of the cases showed 
no improvement radiographically, while 
S.o per cent were considered cured nnd 
21.7 per cent improved. 

The clinical results of the entire 
series show six cases, or 21.4 per cent 
received complete nnd total relief; 
eleven ca-es or "9.2 per cent received 


only partial or no relief; nnd eleven 
cases or 39.3 per cent received complete 
relief but relapsed in the first year fol- 
lowing treatment. 

In the group of 21 selected cases we 
find 28.G per cent of the cases received 
permanent relief, 23.8 per cent were 
complete failures, nnd -17.G per cent re- 
ceived complete immediate relief with 
relapse within the first yenr. 

Ten of the patients from the selected 
group of 21 were given a second course 
of treatment four to six months after 
finishing the first course, regardless of 
whether or not they had relapsed 
within that period. Those patients who 
had previously relapsed all again de- 
veloped symptoms following the second 
course of treatment. 

AVillhelmj concludes that this treat- 
ment will undoubtedly produce remis- 
sions in a fairly high percentage of un- 
complicated ulcer patients, 7G.2 per 
cent in the selected series, hut the per- 
manent relief is no greater than that 
derived by various other methods of 
ulcer treatment and the final results 
obtained do not justify the routine use 
of this procedure in the management 
of peptic ulcer patients. 

B. B. Vincent Lvon nnd 

C. AV. AA’irts, Jr. 

J rr, urns, Harold. 

"Sight fllhuinrss as a Criterion of 
Vitamin A Deficiency: Review of 
the Literature trill: Preliminary 
Ohsi realtors of the Degree art! 
Prcratenre of Vitamiti A Dcf\- 
cirrrg Among Adults in llnth 
Health and Disease." Annals of 
Int. Med.. Vol. X. pp. 1301-1331. 
Morel:. 1037. 

The purpose of this report is to give 
;cmc observations concerning the do- 
nee and prevalence or vitamin A de- 
ficiency among a group of supposedly 
normal adults nnd also to give some 
preliminary results obtained by testing 
persons afflicted with various type* of 
disease. 

There i - now nbundnnt available evi- 
dence to show that in older children 
nrd adult*, essential hemeralopia 


(night blindness) is usually the earliest 
and the most constant manifestation of 
avitaminosis A, and that it may exist 
for years without any other sign of 
the appearance of such n deficiency. 
This can be tested by at least four suit- 
able methods, hut for many years 
foreign investigntors have been using 
various types of photometers to measure 
quantitatively minor to moderate de- 
grees of night blindness. The Birch- 
llirsclifeld photometer was used in this 
study and the entire procedure for test- 
ing one patient takes less than twenty 
minutes. The author emphasizes Hint 
it is important to he sure that no intra- 
ocular condition is present which can 
cause night-blindness, before assigning 
the lowered photometer reading to 
vitamin A deficiency. 

A total of 274 satisfactory photo- 
meter tests wore performed. The sub- 
jects were divided into three groups as 
follows : 

Group 1 consisted of 22 physicians 
who ate in the doctors’ dining room at 
the Boston City Hospital. 

Group 2 consisted of 149 subjects 
comprising AV. P. A. employees, medical 
students, technicians nnd grnduatc 
nurses. 

Group 3 consisted of 103 ambulatory 
patients. Tests in this group were 
usually made shortly before discharge. 

Group 1 consisted of healthy males 
varying from 24 to 35 years of age and 
free of serious intra-ocular disease. 
This was considered the control group 
hecause of excellent cooperation, re- 
liable dietary history nnd the uniform 
nature of their diet. The meals con- 
tained an abundant and varied supply 
of vitamin A nnd carotene. Butter, 
milk nnd cream in unlimited amounts 
were served at every’ meal ; eggs five 
timer, a week; cheese once per week; 
liver once a week; whipped cream »n 
desserts once a week; ice cream three 
times a week and pigmented (yellow nr 
green) vegetables nnd fruit daily and 
often at each meal. With two excep- 
tion' the photometer reading of each 
person in this group fell into a nnrroa 
range which was considered normal, 
the exception' were due in one in'tante 



to attempted weight reduction and, in 
the second to many food dislikes. 

Members of Group 2 were healthy in 
the sense that they worked daily and 
had no specific complaints of disease. 
Of 149 subjects tested 98 (65.8 per 
cent) fell into the normal group. Of 
the remainder, 42 (28.2 per cent) were 
mildly deficient in vitamin A; seven 
(4.6 per cent) were severely deficient. 
The reasons for the deficiencies could 
usually be - assigned to some obvious 
dietary lack. This arose through the 
expense of the vitamin A containing 
foods or peculiarities in food habits 
(weight reduction, dislikes, etc.) . 

Group 3 comprised 103 ambulatory 
patients convalescing from the usual 
run of diseases which one finds in a 
general medical ward. No very sick or 
bedridden patients were tested because 
the subject had to be well enough to 
walk to the dark room. 

Thirty-four (33 per cent) of those 
tested showed no deficiency. 

Forty-three (41.7 per cent) were 
found to be mildly deficient in vitamin 
A; 18 (17.6 per cent) moderately de- 
ficient; and eight (7.7 per cent) se- 
verely deficient. 

The cause of the high deficiency in 
this group is explained as follows: (1) 
Persons in this group belong for the 
most part to the lower economic level. 
(2) Many had diseases which cause 
anorexia, vomiting, diarrhea or other- 
wise hindered the proper ingestion and 
absorption of the vitamin. (3) Many 
were entirely ignorant of what consti- 
tuted an adequate diet. (4) Some had 
fever, infection or other disturbances 
which increased the metabolic need for 
vitamin A. (5) Several had liver 
damage which prevented the proper 
storage of vitamin A or conversion of 
carotene to vitamin A. 

Results of Therapy of Vitamin A De- 
ficiency. In the present study 14 of 
the persons in Group 2, who showed 
low photometer readings, were treated 
with vitamin concentrates with no 
change in their diet. Each person re- 
ceived a daily carotene capsule con- 
taining 10,000 U.S.P. units of vitamin 
A activity. Each person was re-tested 
at the end of two, three and four weeks 
after the therapy, with one exception 
(where it took a month) the photo- 
meter reading returned to the normal 
range after either two or three weeks. 

The author also extensively reviews 
the literature dealing with the physi- 
ology, biochemistry, pathology and 
clinical aspects of' vitamin A deficiency. 

B. B. Vincent Lyon and 

C. W. Wirts, Jr. 

Shay, Harry and I’ie man, Philip. 

The Galactose Tolerance Test in 
Jaundice ; a Consideration of the 
Evidence Permitting the Measure- 
ment of Galactose Utilization by 
Urinary Excretion; Some Sources 
for Error in Its Interpretation; 
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and an Addition in Routine 
Technic. Annals of Inter- Med., 
Vol. 10, pp. 1297-ISOS, March, 
19S7. 

In a study of the metabolism of 
galactose in the human subject, Shay, 
Schloss and Bell concluded that this 
hexose was best suited for testing the 
carbohydrate function of the liver. The 
urinary excretion of this sugar, orally 
administered, acts adequately as a 
measure of hepatic carbohydrate func- 
tion because no renal threshold for 
galactose can be demonstrated, the 
utilization of galactose by tissues other 
than the liver is minimal or nil, and 
the urinary excretion after a standard 
dose of galactose may be taken as an 
invariable unit of measure. 

The authors adopted the 3 gram level 
of urinary excretion of galactose as 
the upper limit of normal, five hours 
after a 40 gm. dose. They also claim 
that this test can have no value when 
applied as a general liver function test, 
but as an aid in the differential diag- 
nosis of jaundice it is of incalculable 
value. It has its greatest value if ap- 
plied early in the course of jaundice, 
and in the painless jaundice group of 
middle and later life. 

Because of the possibility of some 
glucose excretion after the dose of 
galactose in some disturbed endocrine 
states (thyroid, adrenal, pituitary, po- 
tential or mild unrecognized diabetes, 
or in the case of impaired renal tubular 
absorption because of so-called low 
renal threshold) the authors feel that 
differential fermentation of the urine 
with properly prepared yeast should be 
made part of the routine technique in 
all cases in which the excretion of re- 
ducing substances in the five hour 
urine exceeds a grams. 

B. B. Vincent Lvon and 

C. W. Wirts, Jr. 

Felson, Joseph and Gorenberg, 

Harold. 

Chronic Dysentery, Distal Ileitis 
and Ulcerative Colitis. A Follow- 
up of the Jersey City Epidemic of 
Bacillary Dysentery. Amcr. Jour. 
Med. Sci., Oct., 1936. 

A nine to twelve months’ follow-up 
study was made following the major 
Jersey City epidemic of 1934. Only 
hospitalized patients were included in 
the investigation. 122 cases were in- 
cluded. There were persistent or re- 
current symptoms and signs in 46 
(37.7%). Diarrhea with blood, mucus 
and pus, 8 (6.5%). Watery diarrhea 
without gross blood, 12 (9.8%). Bloody 
evacuations without diarrhea, 3 
(2.4%). Miscellaneous intestinal symp- 
toms, 23 (19.0%). 

In Table 2 are included visible evi- 
dence of ulcerative colitis or ileitis, (a) 
Roentgenographic evidence of chronic 
ulcerative colitis, 8 (6.5%). (b) Ad- 
ditional cases with sigmoidoscopic evi- 
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dence of chronic ulcerative colitis, 2 
(1.7%). (c) Chronic distal ileitis (2 
at operation, 1 at necropsy*) 3 (2.5%). 

Discussion of Statistical Data and 
Their Significance. Approximately 
10% developed chronic distal ileitis or 
ulcerative colitis by the end of the first 
year. The initial infection was due to 
B. dysenteriae (Flexner) in each in- 
stance. Although the acute disease 
subsided, it had never cleared up com- 
pletely. In a percentage of these 
chronic cases B. dysenteriae may still 
he recovered after the lapse of a year 
or more; in the majority of them this 
organism cannot be found on repeated 
fecal cultures. Secondary intramural 
invasion by the enterococcus and B. coli 
occurs through the ulcerations origi- 
nally caused by B. dysenteriae. If 
chronic distal ileitis and chronic ulcera- 
tive colitis are the result of bacillary 
dysentery, accurate diagnosis, prompt 
isolation, and adequate treatment are 
essential. 

Antidysentery serum of high anti- 
toxin content must be given within the 
first 24 to 48 hours to he effective. 
Foodhandlers should be supervised. 

Allen Jones, Buffalo. 


McGee, Lemuel C-, Conrad, Harold 

A. and Wilson, Angus K. 

Electrocardiographic Changes with 
Perforated Duodenal Ulcer; a case 
report. Ann. of Int. Med., Vol. 10, 
pp. 1222-1226, Feb., 1937. 

A case is reported of a 39 year old 
coal-miner who was admitted to the 
hospital in shock and semi-coma, who 
had collapsed in his home 12 hours 
previously following an attack of se- 
vere upper abdominal pain. A tenta- 
tive diagnosis of either perforated duo- 
denal ulcer or acute pancreatitis was 
made. An electrocardiogram showed 
inversion of T-waves in Leads 2 and 
3 with elevation of the S-T interval in 
those Leads as well as in Lead 4. This 
finding suggested the possibility of 
coronai-y occlusion with posterior sur- 
face infarction. 

The patient recalled that for the 
previous six months he had had recur- 
ring attacks of rather severe epigastric 
pain with shortness of breath. The 
periods of distress were too numerous 
to recount, but the patient was positive 
in the assertion that the discomfort 
was related to exertion and that rest- 
ing a few minutes provided relief. He 
had stopped work two weeks before be- 
cause of marked dyspnea and weak- 
ness. The patient died after being in 
the hospital 70 hours. 

At autopsy 3 liters of greenish 
brown fluid were removed from the 
peritoneal cavity. Abundant purulent 
exudate and thick fibrin covered the 

* Almost entire ileum and nil of colon involved. 
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omentum and bowel. The fundus of 
the gall bladder covered a perforation 
in the duodenal wall. The Rail bladder 
itself was intact, but covered with 
exudate and fibrin. When the duodenum 
was opened, two typical, chronic “kiss- 
inf;” ulcers were found, the upper one 
alone having perforated. This ulcer 
measured about 5 mm. by G mm. in dia- 
meter. Careful dissection of the coron- 
ary vessels of the heart revealed no 
occlusion, and after extensive section- 
inf; of the myocardium, no infarction, 
either old or recent, was revealed. Hist- 
ological study confirmed the gross path- 
ological findings. 

Reference is made to the occasional 
striking association between disease of 
the gall bladder and symptoms refer- 
able to the heart, noted in the past "0 
years. 

The electrocardiographic changes 
noted in this report may have resulted 
from (1) shock and low systemic blood 
pressure with insufficient oxygenation 
of the cardiac musculature, (2) embar- 
rassment of circulation due to displace- 
ment of the heart by the elevated dia- 
phragm or (3) a redox change in 
cardiac circulation and function initi- 
ated by inflammatory process about the 
duodenum and gall bladder. 

B. B. Vincent Lyon and 
C. \V. Wil ts, Jr. 

Moentii, L. Mary. 

Variations fa Response to Therapy 
in Pernicious Anemia. Ann. of 
Inter. Med., Vol. 10, pp. 1110 . 1120 , 
Feb., 10.17. 

Adequate treatment of pernicious 
anemia should result in the restoration 
of a no/mal blood picture nnd in a dis- 
appearance of those symptoms and 
signs which are not due to irreversible 
tissue reactions. This study investi- 
gates the amount of potent factors re- 
quired to bring the erythrocytes to 
normal nnd to maintain these cells at 
such a level if, in spite of apparently 
adequate therapy, a significant fall in 
the red blood cell count may occur; and 
if such a fall occurs whether it is at- 
tended by other evidence of clinical re- 
lapse. 

The total series of patients studied 
numbered 3G; of this total, 33 patients 
had been given treatment for a suffi- 
cient period of time to elevate the red 
blood cell count to normal, nnd of these. 
32 had been treated in the clinic for 
periods of time tlint permit a satisfac- 
tory evaluation of data which might 
yield information about maintenance 
conditions. Of the group of 32 patients 
the average length of the maintenance 
period was 21 months, the shortest 
period Swing five and the longc.-t 30 
month*. The preparations ti'i-d in 
treatment were Lederle Liver Lxtract 
( 3 c.e. of which Were derived from 100 
grams of User) and an ur.oneent rated 
extract prepared in the hthwatorie 1 of 


the New York Hospital (10 c.c. of 
which were derived from 50 grams of 
liver). These preparations were given 
by intra-musculnr injection, the aver- 
age amount consisting of a total 
monthly dose of material derived from 
300 grams (Lederle) or from 200 
grams (New York Hospital). The 
patients were seen in the clinic at least 
once a month when counts were made 
and the patients questioned nnd exam- 
ined. When the red blood cell count 
fell appreciably or the patient showed 
some evidence of relapse the amount of 
material was increased or was supple- 
mented by whole liver or by Lextron. 

In this series of pernicious anemia 
patients who were in remission the 
average count for the entire group of 
women (19) was 4.5 and for men (13) 
4.83. These averages arc lowered by 
10 (5 men and 5 women) of the cases 
not satisfactorily controlled; 70 r /c of 
the series gave a satisfactory hema- 
tologic response. Of these 10 patients 
whose erythrocyte counts (lid not 
measure up to the normal standard 
with therapy, which is usually ade- 
quate, eight have been apparently fully 
controlled as far as symptoms and 
signs are concerned. In two, the dis- 
ease showed some evidence of activity. 
All of the women and three of the men 
in this group received approximately 
twice the average amount of liver 
given to 70 per cent of the original 
group of patients. 

Of the 33 cases, 15 reached the 4.5 
million level in two months or less. 
The average total amount of liver ex- 
tract given was that derived from 070 
grams (combined New York Hospital 
and Lederle Extracts). The average 
initial count was 2.G millions erythrocy- 
tes. The duration of symptoms prior 
to treatment averages 13.1 months. Of 
a second group requiring more than 
two but under three months to reach 
this level, there were 11 patients with 
an average initial count of 1.9 million. 
The average amount of mnlerial used 
was derived from 1072 grams (com- 
bined extracts). The approximate dura- 
tion of symntom? averaged 23,1 month*. 
A third group (7 patients) required 
more than 3 months for erythrocyte 
count to reach the 4.5 million level, nnd 
to whom a minimum of IG00 grams nnd 
a maximum of G,GQ0 grams of liver 
were given. The initial count in the.-e 
patients was 2.9 million. 

Of the total series of 3G patients 
only eight had never experienced symp- 
tom* of peripheral or central nervous 
system involvement. Following treat- 
ment of 23 who experienced symptom*. 
4 were entirely relieved. 15 were im- 
proved, in 5 there was no change and 
in 3 they became worse. In 1 the re- 
sult wa< indeterminate. 

It mu*t, therefore, be concluded that 
inch patient with pernicious anemia 
must he managed a* a separate 
problem and the do«o of liver indi- 


vidualized on the basis of the trend of 
the erythrocyte count averaged over 
stated intervals of time. No unquali- 
fied prediction can he made ns to the 
length of time necessary to bring the 
count to normal on the basis of the 
initial count or ns estimated by the re- 
sponse of the average patient, and al- 
though the majority of patients arc 
benefittcd by treatment, no absolute 
prediction, ns to relief of symptoms, 
can be made. 

B. B. Vincent Lvon and 
C. W. Wirts, Jr. 

Freund, Ilur.o A. 

Clinical Manifestations and Studies 
in Parenchymatous Hepatitis, .-tan. 
of Inter. Med., Vol. 10, pp. llii- 
1135, Feb., 19S 7. 

A study is presented of the effects of 
n chemical compound on two men ex- 
posed to the vapor of a nitrosnmino. 
Those two patients, chemists, while en- 
gaged in the manufacture of dimethy- 
Initrosnmine, inhaled this chemical 
poison in sufficient amounts to produce 
headache, backache, abdominnl cramps, 
nausea, anorexia, weakness, drowsi- 
ness and giddiness. 

CASE REPORTS 

Case 1. T. C., chemist, age 29, single. 
Chief complaints are pain in the upper 
right qundrant, nausea, n sensation of 
weakness in the upper abdomen nnd 
occasional abdominnl cramps. He dates 
the beginning of his illness about July, 
1933, while engaged in the above men- 
tioned work. August 1G he noticed his 
nbdomon was distended. In the hospital 
nbout two nnd one-half quarts of fluid 
were withdrawn by paracentesis. Al- 
though the nbdnmcn slowly filled again 
no further tapping was performed. 
After spending three months in a 
tuberculous sanitarium and a similar 
period in bed nt home, nnd a period for 
thorough examination in New York 
City, he was advised to return home 
with instructions to rest during the 
summer of 1934. Gradually the at- 
tacks of pain became less frequent. The 
patient states he was jaundiced nt the 
beginning of !>is illness nnd for a short 
period in January, 1935. He admits 
that the entire illness has made him 
somewhat nervou s nnd depressed. 
There is no history of clay colored 
stools, nor dark urine. His habits arc 
good as to alcohol, smoking and eating. 
There is no family history of tuber- 
culosis or cirrhosis; both parents nnd 
brothers arc living nnd well. On 
physical examination there is tender- 
ness throughout the whole abdomen on 
light palpation, especially in the upper 
right quadrant where there is definite 
mu*c!e spasm. The liver is fell two 
fingers breadth* below the oo*tnl 
margin and is moderate!}- firm an d 
tender. The pplecn is not palpable. All 
reflexe-- and tests of sensation arc 
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normal. Tho non-protein nitrogen is 
40 mg. per cent, blood sugar GO mg. 
per cent and the Kahn test is negative. 

On February 17, 1930, the blood 
count showed: Hgb. S-l per cent. Ery- 
throcytes 3,GS0,000. Leukocytes 7,000. 
Color Index 1.1. Reticulocytes 1 per 
cent. Thrombocytes 349,400. Differ- 
ential Count: Metamyelocytes 3 per- 
cent ; neutrophiles, stab. 20 per cent; 
neutrophiles. segmenters 2G per cent; 
eosinophiles 0; bnsophiles 1 per cent: 
total of granulocytes 50 per cent; 
lymphocytes 4S per cent; monocytes 2 
per cent. The urinalysis phenolsul- 
phonephthalein test, blood chemistry, 
sugar tolerance and van den Bergh 
tests showed nothing unusual. The 
Bromsulphnlein, basal metabolic rate, 
gastro-intestinal roentgenogram a n d 
cholecystograms revealed no abnormal 
findings. The pulse averaged SO and 
the temperature was not elevated 
during hospitalisation. 

Case 2. H. B., 2G, white, single, 
chemist. This patient filler! the posi- 
tion of the patient just described when 
the latter was compelled to stop work- 
ing because of his illness. On Novem- 
ber IS, 1934. he began symptoms 
similar in type and onset to the first 
patient. 

On December 2G, 1934, he entered 
the hospital acutely ill. The sclerae 
were slightly icteric: there was free 
fluid in both pleural cavities. The ab- 
domen was distended and contained 
fluid, but was not rigid. The liver was 
felt three fingers below the right costal 
margin. Ascitical fluid ranging from 
3,500 c.c. to 6,000 c.c. was removed by 
parencentesis on seberal occasions. 
Laboratory findings: Urinalysis nega- 
tive. Blood count (Jan. 24) : Hgb. SO 
per cent; erythrocytes 4,000.000; leuk- 
ocytes 9,900; polynuclears 72 per cent; 
small lymphocytes 28 per cent; some 
variation in the size and shape of the 
red blood cells was noted. Blood Chem- 
istry (Dec. 28, 1934) : Icteric Index 
16; van den Bergh reaction, faintly 
positive, direct and indirect; Kahn 
negative. Roentgenogram of chest 
showed pneumonitis in the right base. 
An exploratory laparotomy showed a 
large amount of yellowish ascitic fluid. 
Liver extremely engorged, about a 
hand’s breadth below margin of rib, 
smooth and purplish in color. Spleen 
markedly engorged a n d lobulated, 
purplish in color. Gall bladder and 
duct somewhat thickened; no stones; 
emptied readily. The patient died on 
January 28, 1935. Autopsy: The out- 
standing findings were 400 c.c. of fluid 
in the right pleura] cavity and about 
100 c.c. of blood stained serous fluid in 
the left. The spleen weighed 320 gms. 
and was uniformly mushy in consis- 
tence. The biliary channels were 
patent. The liver weighed 1380 grams, 
was dark greenish, mottled brown and 
rather firm in consistence. On section 
it was of similar appearance. 


Summary of microscopic findings: 
Liver: Acute diffuse degeneration of 
tlie whole parenchyma with focal and 
diffuse areas of necrosis. The necrotic 
aieas are infiltrated with round cells 
and phagocytes. Multiple periportal 
miliary hemorrhages. Areas of intense 
regenerative proliferation of liver cells 
with marked irregularity in size and 
staining reaction of protoplasm and 
nuclei. 

Some experiments were performed 
permitting mice and dogs to inhale 
dimethylnitrosamine and autopsy 
< bowed microscopical changes in the 
livers similar to that found in Case 2. 

The selective toxicity of the chemical 
dimethylnitrosamine appears to he ade- 
quately demonstrated in this paper. 

B. B. Vincent Lvon and 

C. W. Wirts, Jr. 

Renander, Axel. 

(Benign Gastric Tumors) Gutar- 
tige Magcntumorcn. Acta Radiolo- 
gical, 17:0*1. Oct. 31, 1936. 

The author describes two cases of 
B°nign tumor of the stomach, one a 
phnn-sized neurofibroma and the other 
an orange-sized lipoma with a thumb- 
sized ulcerous crater. Roentgenological 
diagnosis of benign gastric tumor was 
made possible by the uniformly rounded 
appearance of these growths on the 
roentgenograms as well as the plasti- 
city of the mucous membrane relief 
around the one tumor and the unaltered 
appearance of the other tumor at the 
control examination. 

James T. Case. 

Rothman, Maurice M., Meranze, 

David R. and Meranze, Theodore. 
Blood Phosphatase as an Aid in 
the Differential Diagnosis of Jaun- 
dice. Awer. Jour. Med. Sci., p. 526, 
Oct.. 19SG. 

Phosphatase is apparently concerned 
with the metabolism of bone, and is 
found in bone, liver, kidney, intestinal 
mucosa, blood, bile and feces. As 
studied in the blood, the serum and 
plasma phosphatase have been found 
moderately increased in local bone 
atrophy, generalized osteoporosis and 
osteomalacia. In hyperparathyroidism, 
the findings are 4 to 5 times the 
normal, and in active infantile x-ickets, 
10 to 13 times above the normal. 

Roberts found high values in jaun- 
dice. He noted a difference in the phos- 
phatase content of the plasma as be- 
tween cases of obsti-uctive and non- 
obstructive jaundice. He studied the 
phosphatase values in 52 cases of jaun- 
dice, 21 obstructive; 31 non-obstructive. 
The authors cite his conclusion that by 
means of the phosphatase level of the 
blood, toxic infections and catarrhal 
iaundice may be distinguished from 
that of the obstructive type. The phos-’ 
phataso \r.lucs wore noi-mal in 5 cases 


of hemolytic jaundice. The writers cite 
the observations of many workers, and 
note the divergence of opinions and 
conclusions in the matter, some affirm- 
ing and some denying that the test was 
of value in the differential diagnosis of 
iaundice. 

Important experiments were con- 
ducted by ligation of the common duct 
in dogs. The writers believe, however, 
that the phosphatase is valuable. The 
method employed was as follows: Fast- 
ing blood was used. 2 c.c. of plasma 
(citrated blood) is mixed with 2,3 c.c. 
of distilled water and 0.7 c.c. of N '10 
sodium hydroxid. This produces a pH 
of approximately 8.9. To this is added 
1 c.c. of a 19r solution of sodium beta- 
glycerophosphate. The mixture is then 
incubated at 37.5° C. for 2 hours, after 
which its inorganic phosphorus content 
is determined by the method of Fiske 
and Subbarow. At the same time, the 
initial inorganic phosphorus content of 
the plasma is determined, using an- 
other 2 c.c. of tho original blood. Both 
of these values ai-e determined in mgm. 
per 100 c.c. of blood plasma. The dif- 
ference of these two values represents 
the number of mgms. of inorganic 
phosphorus liberated by the enzyme, 
phosphatase, from the substrate under 
the above conditions. Each mgm. thus 
obtained is expx-essed as units of phos- 
phatase per 100 c.c. of blood plasma. 

Phosphatase values in cases without 
jaundice or liver disease were found 
for adults less than G units, and for 
children less than 15 units. In obstruc- 
tive jaundice, high phosphatase values 
were found. In cases of non-obstruc- 
tive jaundice, the authors studies led 
them to agree with Roberts; that is, in 
cases of jaundice phosphatase values 
up to 10 units indicate that the jaun- 
dice is non-obstructive in etiology, and 
values above 10 units indicate an ob- 
structive mechanism. 

Allen A. Jones, Buffalo. 

Friedenwald, Julius and Morrison, 

Samuel. 

Use of Gastric Antacids. J. A. M. 

A., Vol. JOS, pp. S7P-SS5, 1937. 

Antacids are used to l-educe or neu- 
tralize the acidity of the gastric secre- 
tion preferably by local action rather 
than through systemic effects. Sodium 
bicarbonate and magnesium oxide are 
thought to be among the most powerful 
stimulants of gastric secretion. This 
is because they render the contents of 
the stomach alkaline, which condition 
stimulates the secretion of acid. 

Sippy, in the treatment of ulcer, at- 
tempts to bring about complete neu- 
tralization of the gastiuc contents. 
Some clinicians while agreeing that re- 
moving the irritation of the gastric 
acid by alkalies is rational treatment, 
also believe that the amount of alkali 
administered by the Sippy method is 
too great. Because of this the Sippy 
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powders have been altered so that 
number two contains 0.G5 gms. of cal- 
cium carbonate nnd 0.(15 gms. of Heavy 
Magnesium Oxide. If diarrhea occurs 
Bismuth Subcarbonate may be used to 
replace the heavy magnesium oxide or 
powder one substituted for powder two. 

Winkclstein tries to avoid the hifrh 
night acidity curves by using a con- 
tinuous milk drip containing five gms. 
of sodium bicarbonate to the quart, 
regulated so that the patient receives 
three liters per day. WnsiUa nnd 
Emery have found an nlknlinized 
powdered milk preparation admin- 
istered every hour to be better than the 
Sippy regimen. 

Hurst uses milk containing 0.05 gms. 
of sodium citrate with magnesia magna 
per glass because in addition to their 
being proficient alkalies the sodium 
citrate combines with the calcium of 
the milk nnd prevents the renin from 
acting on the casoinogcn, thus prevent- 
ing the formation of irritating curds. 
His second mixture contains 0.5 mgs. 
of atropine sulfate nnd is administered 
twice daily at eight a. m. nnd three 
p. m. Mmmesin magma is Riven to 
rCRulate bowel evacuation. Heartburn 
is treated by RivinR .1 Rms. of prepared 
chalk between fcedinRS. He also pre- 
scribes 15 Rms. of powdered charcoal 
with water at seven a. m. 

In trcatinR peptic ulcer alkaline 
therapy of some kind is indicated. 
However, many clinicians believe that 
larRo doses are harmful and Crohn has 
shown that neutrality exists only for 
a short time and it is followed by a 
hypersecretion of Rastric acids. Be- 
cause of this the tribnsic phosphate of 
calcium nnd maRncsium have been 
recommended. These salts act locally 
and not systemically and therefore can 
be Riven continuously without toxic 
ciTects. 

The effect of alkalies is to increase 
the circulation to the stomach by a 
slight irritant action, to render mucus 
less tenacious, and to render the con- 
tents of the stomach neutral or alka- 
line. Antacids are therefore indicated 
in Rastric hyperacidity, in peptic ulcer, 
in chronic alcoholic gastritis, catarrhal 
duodenitis and in the neuroses. They 
should be given either dissolved in 
water or mixed in it if insoluble one or 
two hours after meals. The antacids 
Rcnerally used are aluminum silicate 
and aluminum hydroxide, the basic 
phosphates, b i s m u t h suliearlKmate, 
sodium and potassium bicarbonate, 
magnesium salts and calcium salts. 

Alkalosis may develop especially 
when ‘.odium bicarbonate is used over 
a Ion;: period of time. This is very 
likely to occur in those patients who 
have a chronic nephritis, pyelonephritis, 
hepatic cirrhosis, arteriosclerosis or 
hypertension. It l ' mnmfo-ted be such 
symptoms as headache, drowsiness, 
anorexia, nails' a. vomiting, mu'clc 
at he, nervousness, mental depression. 


vertiRO and achinR pain in the muscles 
nnd joints. In nddition, other complica- 
tions may arise such ns the formation 
of a Rnstrolith of maRncsium nnd 
sodium, interference with diRestion, 
and entarrhnl Rnstritis due to a reflex 
hypersecretion of acid. 

Francis D. Murphy, Milwaukee. 

Eltason, Eldridge L. and Eitn, Wil- 
liam H. 


ward rather than an advance. Ob- 
Ktruction may ensue if the small intes- 
tine lies between the walls of prolapsed 
rectum, anteriorly. It is preferable to 
determine by direct inspection through 
the incised rectum whether the small 
intestine is down and if it is to 
quntely replace it. To depend upon 
necrosis in nn infected field denies a 
Renernl surRicnl principle. Heincstasls 
is more certain with ligature. 


Rectal Prolapse. Ann. of Surg., 
105:2, 102-202, Feb., 10,17. 

The rediscovery in 1925 of the clastic 
ligature method of treatment of rectal 
prolapse is the basis for a discussion 
of the method nnd the report of three 
cases. 

Weinleehncr first treated rectal pro- 
lopse by this method in 1883 but it was 
practically abandoned with the advent 
of aseptic surgery. The method was 
discouraging also because of the ac- 
companying pain, urinary retention, 
and difficulty in expelling gns. The 
method consisted of the slow nmputn- 
tion of the prolapse by placing a rub- 
ber tube into it and tieing nn elastic 
ligature around it. 

Klcebarg used the elastic ligature in 
1879 only ns a means of controlling 
bleeding while amputating nnd sutur- 
ing the rectum. Mikulicz in 18S9 
popularized the amputation operation 
nnd reported seven cases with no mor- 
tality. In 1907 Lenormont stated there 
was a 10Cr danger of peritonitis. 

There have been four cases reported 
by Reid since his rediscovery of the 
method in 1925, one by Wangensteen 
nnd three by the authors. None of the 
above unpleasant symptoms was 
present in these cases. The first case 
in the authors series was complicated 
by hemorrhage while attempting to re- 
move the slough nnd stricture due to 
lack of close follow up care. 

The authors place a thick, stiff, 
three-quarter inch rubber tube in the 
rectum, puli the prolapsed portion over 
it, tie a heavy rubber band around the 
bowel close to the mucocutaneous junc- 
tion, and suture the prolapsed portion 
to the tube to prevent retraction. 

This method is believed to be of value 
in certain cases but not in all. Pro kip ic 
in children especially, which make up 
about TO'I of cases, should be treated 
more conservatively. The strongest 
indication is irreducible prolapse with 
infection of the prolapsed portion. 
There are no reports of recurrence in 
the literature compared with G',i to 
I5 r ; with other methods. Clo«c post- 
operative observation will prevent the 
mnin danger, stricture, nnd hemor- 
rhage will probably not occur if the 
slough is allowed to separate spontane- 
ously. Slight relaxation of the anal 
sphincter wn< noted iri one patient 22 
days following operation. 

Wayne W, Flora, Chicngo. 

.Vo tc: This procedure is n step bn-k- 


Hurst, Arthur F. anii Knott, F. A. 

British Dysenteric Infection*, The 

Lancet, />. 1107, Xov. 21, 1010 . 

Bacillary dysentery has been endemic 
in Great Britain since the fourteenth 
century and the mild nnd scattered epi- 
demics of today are the direct descen- 
dants of the serious nnd widespread 
epidemics of the seventeenth nnd eigh- 
teenth centuries, reinforced by infec- 
tion brought home by soldiers from the 
Crimean and South African Wavs and 
the Great War. 

Attention has recently been drawn to 
the possible spread of bacillary dysen- 
tery in England ns a result of the in- 
creasing popularity of pleasure cruis- 
ing creating a source of infection by 
taking on food at ports of cal) where 
dysentery is common. 

Modern bacteriological investigations 
nnd the clinical records of the past 
indicate that the dysentery of Great 
Britain must always have been pro- 
dominantly of the Flexncr nnd allied 
Sonne types, although the occurrence 
in earlier days of occasional outbreaks 
of high mortality makes it probable 
that Shiga infections were not quite as 
uncommon ns now. More recently the 
majority of cases in Great Britain, 
sufficiently severe to deserve clinical 
description ns dysentery, arc also Flex- 
ner infections. A few nrc caused by 
bacilli of the Schmitz (atypical Shiga) 
type, nnd a small proportion of the 
comparatively common Sonne (atypical 
Flexncr) type give rise to true dysen- 
tery. Shiga dysentery is almost un- 
known. However, numerous epidemics 
of mild diarrhea nrc caused by infec- 
tion with Sonne’s dysenteric bacillus, 
which is isolated from the stools in 
these cases, although clinically they 
may bear no resemblance to classical 
dysentery, or bloody flux. 

Ulcerative Colitis and Bacillary 
Dysentery: Ulcerative colitis is prol>- 
nbly a sequel of an acute or subacute 
infective colitis. In many eases a dy*en- 
torv bacillus is the original infective 
agent. However, if the bacteriological 
evidence i« taken into account, it sug- 
gests that if chronic ulcerative eoiiti* 
arises from infection with Flexncr 
dysentery bacillus, the infection nili't 
generally play no more than tin* initial 
part of damaging nnd lowering tli" 
natural resistance of the intestinal 
mucosa. In a few cases the Flcxr.er in- 
fection may persist and the-e ca*e* are 
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examples of true chronic dysentery. 
Iiut in the majority the Flexner bacilli 
die out completely and other damaging 
influences, often secondary infections, 
affect the colon, producing the char- 
acteristic chronic disease with its great 
tendency to relapse. It is in these cases, 
too. that the specific agglutinins usu- 
ally disappear from the blood. In this 
way the apparently contradictory bac- 
teriological findings can be explained. 

This paper, like all of Hurst’s and 
his collaborators' papers, is an excel- 
lent study of the subject and should 
merit careful reading by all doctors in- 
terested in gastro-cntcrology. The sub- 
jects are so thoroughly discussed as to 
make a brief review of each paper 
quite inadequate. 

B. B. Vincent Lyon and 
C. W. Wirts, Philadelphia. 

Hurst, Arthur F. and Ryle, J. a. 

The Incidence, Mortality and 
Treatment of Hemorrhage in Oar- 
trie and Duodenal Ulcer. The 
f.uuect, p. 1, Jan. i, 19S7. 

In a given case of sudden gastric or 
duodenal hemorrhage, having excluded 
such other causes ns hepatic cirrhosis, 
splenic anemia, cancer and the hemor- 
rhagic diathesis, we are usually en- 
titled to make a diagnosis of peptic 
ulcer, the commonest cause of bleeding 
from the«e sites. 


Incidence of Hemorrhage in Chronic 
I 1 leer: A full history was obtained 
from all 5SG cases of ulcer investigated 
in New Lodge Clinic between February, 
1921, and February, 193G, and from 
• ol cases seen in private practice by 
J. A. R. from 1920 and 1935. The inci- 
dence of hemorrhage is about 30 per 
cent in gastric and duodennl ulcer and 
15 per cent in anastomotic ulcer. 

Mortality of Hemorrhage from Ulcer: 
Of G77 patients with hematemesis and 
melaena from ulcer seen in general 
practice only- nine have died, giving a 
mortality of 1.31 per cent. 

From 1919 to 1935 inclusive, there 
were 371 cases of chronic gastric, duo- 
denal and anastomotic ulcer admitted 
to the wards at Guy’s Hospital. Of 
these, 82 or 22 per cent had bled within 
•18 hours of admission; in 32 of the 32, 
oi- 39 per cent, there was a history of 
an earlier hemorrhage. In 10G of the 
total 371, or 29 per cent, a previous 
hemorrhage was recalled. Of the S2 
cases admitted for hemorrhage, 54 had 
gastric ulcers (Gfi per cent), 22 duo- 
denal ulcers (2G per cent) and G anas- 
tomotic ulcer (S per cent). As there 
were 191 gastric ulcers, 1G7 duodenal 
ulcers and 10 gastrojejunnl ulcers in 
the series, the proportion of cases ad- 
mitted for hemorrhage in gastric ulcer 
was 27 per cent, in duodenal ulcer 13 
per cent and in anastomotic ulcer GO 


per cent. The mortality of these cav* 
of ulcer admitted into Guy’s Hospital 
under A. F. H. an account of hemor- 
rhage was 4.8 per cent. The mortality 
from hemorrhage in patients with a 
history of previous hemorrhage from 
ulcer or admitted for ulcer was under 
2.5 per cent, and mortality from all 
cases of ulcer, including those which 
had never bled was about 1 per cent. 
Comparing these figures with a private 
series (J. A. R.) there was a mortality 
of 3.1 per cent from hemorrhage in 
cases of severe hemorrhage and a mor- 
tality of 0.5 per cent from hemorrhage 
in all cases of ulcer. In general practice 
the mortality among patients with 
hemorrhage from an ulcer appears to 
be about 1.5 per cent. The authors fee! 
this latter figure to be the nearest pos- 
sible approach to the natural mortality. 
If the incidence of hemorrhage in cases 
of ulcer, whether they have previously 
bled or not, is only about 0.4 per cent. 

Surgery for Hemorrhage from Ulcer 
(A.F.H.) : There have been 5SG cases 
of ulcer (110 gastric, 379 duodenal and 
97 anastomotic) in New Lodge Clinic 
between February, 1921, and February, 
1930, and in 3 of these, all duodenal 
and all operated on white bleeding, the 
patients have died from hemorrhage. 
While surgery may frequently achieve 
success in skillful hands, it can only in 
very exceptional circumstances be re- 
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carded as judicious. In less experienced 
hands, the authors fear that it will im- 
mediately increase the mortality from 
this accident. 

General Treatment : When local con- 
ditions are favorable treatment should 
be carried out without transportation 
of the patient. In all cases a quarter 
of a grain of morphia should be Riven 
at once hypodermically and repeated in 
accordance with the needs of the case, 
during the first 21-18 hours. All mouth 
feeding should be forbidden for 21 or 
48 hours and in rare cases for 72 
hours. A closer study of the advant- 


ages of earlier and more liberal mouth- 
feeding in severe hemorrhage is needed. 
The mouth may be rinsed but at first 
not even water should be swallowed. 
Normal saline, one-half to three-quar- 
ters of a pint, slowly administered by 
rectum, should be Riven four-hourly. 
The latter usually controls constipation 
about the third day. Injection of pro- 
prietary homoplastic sera is of no 
value. The hygiene of the mouth must 
be carefully watched because of the 
risk of parotitis. When the anxious, 
earlier phase has passed, medical treat- 
ment ns for uncomplicated ulcer is 
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gradually instituted. X-ray and other 
investigations should not be done for 
three or four weeks. 

Transfusion: The authors are in- 
clined to think that transfusion is not 
without danger and apart from its use 
ns a preliminary to surgery should in 
general not be given unless the hemo- 
globin percentage is under 30, and the 
patient appears to be in danger of 
death from anemia. About ten ounces 
is sufficient and transfusion should not 
be repeated unles hemorrhage recurs. 

Iron: Large doses of iron and am- 
monium citrate (gr. XXX three times 
a day) can be given safely from the 
third day following a hemorrhage; they 
lead to a rapid return of hemoglobin to 
a normnl level and in this way greatly 
hasten convalescence. 

B. B. Vincent Lyon and 
C. W, Wirts, Philadelphia. 

Hurst, Arthur F. 

Diseases of the Alimentary Canal. 

The Practitioner, Special Mum her, 

Voi. cxxxvn, vp- ion-yin, Oct., 

IPoG. 

Gastroscopy: Much, possibly too 
much, 1ms been claimed for gastroscopy 
as an nid in diagnosis. With its limi- 
tations and advantages viewed in their 
true perspective there can be no doubt 
tbnt the invention of the flexible 
gastroscope lias added a useful method 
of gastric investigation. In the detec- 
tion of chronic gastritis and acute and 
chronic gastrojojunnl ulcers, gastro- 
scopy 1ms proven itself particularly 
useful. 

Treatment of Gastric Duodenal anil 
Anastomotic Ulcer: Hurst cites the 
ovcr-alknlinization in the treatment of 
peptic ulcer; the symptoms may be 
those of uremia and the possibility of 
alkali poisoning should be remembered 
whenever n patient who has not hither- 
to known to be suffering from renal 
disease develops uraemic symptoms 
with high Wood urea. 

Magnesium Trisilicate: Much has 
shown that this drug absorbs hydro 
chloric acid without acting as an nlknli 
and can therefore lie given in largt 
doses without causing nlknlnsis. For 
some months Hurst has given this 
preparation in thirty grain doses to 
nicer patients nnd alkalosis has never 
developed. 

Histidine : Although there i* no 

doubt that histidine sometimes hastens 
the healing of an ulcer, especially one 
of recent origin, Hurst lias never seen 
the slightest benefit result from it« use 
when he tried it in rases in which im- 
provement was slow with the usual 
treatment, Snndwei.ss has describ-d 
some control experiments in the treat- 
ment of ulcer with daily injections of 
5 c.c. distilled water. Of twenty 
patients treated the results compared 
favorably with those obtained with 
hi'tidine injections, ns. twelve or CO per 
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cent became symptom free, compared 
with 55 per cent of the forty patients 
treated with histidine. Hurst concludes 
that the use of histidine as a substitute 
for the proper treatment of peptic 
ulcer is unjustifiable. 

Jejunal and Gastric Feeding Irj 
Tube: A comparison of the two 

methods of continuous drip feeding in 
ulcer cases, one into the jejunum (Ein- 
horn) and one into the stomach (Win- 
fcelstein) showed the latter maintained 
complete achlorhydria day and night, 
while in the former there is a con- 
tinuous secretion of acid juice into the 
stomach. Hurst believes the method of 
Winkelstein is worthy of trial in ulcer 


cases which do not respond to ordinary 
treatment. 

Gastrectomy: In Hurst’s cases - in 
which gastrectomy had been performed 
for gastric ulcer, five out of five showed 
free acid still being secreted; for duo- 
denal anil anastomotic ulcer, five out of 
eleven showed free neid. Out of thir- 
teen of his private patients in which n 
partial gastrectomy was performed for 
anastomotic ulcer, two died from the 
operation, one developed a new ulcer 
immediately after the operation and 
died after a further portion of the 
stomach was removed a month later; a 
fourth died from hemntemesis without 
premonitory symptoms two years after 


the gastrectomy. Exactly one-iiuartcr 
of the survivors from partial gas'rtr- 
tomy for duodenal or anastomotic ulcer 
are now suffering from recurrence of 
symptoms. Hurst has also had one 
patient with n Inrge nnastomotic ulcer 
and three with severe recurrent hemor- 
rhage following partial gastrectomy 
performed elsewhere. In view of the 
unsatisfactory results of gastrectomy, 
Hurst is now convinced that gastro- 
jejunostomy is the best operation for 
the exceptional cases of duodenal ulcer 
in which prolonged medical treatment 
fails and that anastomotic ulcers should 
be excised and the parts restored to 
their original anatomy, unless pyloric 
or duodenal obstruction is present, 
when partial gastrectomy must be per- 
formed in spite of its dangers. 

Regional Ileitis (Crohn's Disease): 
Hurst has seen two typical cases of 
regional ileitis and feels thnt the dis- 
ease is only just becoming recognired 
in England, but with the exception of 
Holland it remains unrecognized in 
other parts of the Continent. 

B. B. Vincent Lyon and 
C. W. Wirts, Philadelphia. 

Cafiutz, Edward A. 

Not tdrninnpr of the Peritoneal 
Cavity in Appendiceal Peritonitis. 
J. A. M. A., 108:131.1-1317, April 
IT, 1037. 

Drainage or nondrainage of the peri- 
toneal cavity in peritonitis has lately 
been the subject of much debate and 
study. Some surgeons believe thnt 
drainage should always be done and 
some that it should never be done. 
Others arc of the opinion thnt the pro- 
cedure should he subject to the sur- 
geon's own discretion. 

The author has in the past few years 
treated twenty-five cases of nppendicenl 
peritonitis by the nondrninngc method 
with very gratifying results. He be- 
lieves thnt drainage should be insti- 
tuted only in those cases in which the 
primary focus of infection cannot be 
removed, in cases in which a large 
nmount of necrotic and contaminated 
tissue is loft in the abdominnl cavity 
and in cases of walled-off abscess. 

In all other cases he believes drain- 
age is. contraindicated. The advantages 
of nondrninngc nceording to the author 
are; , ■ 

( 1 ) There is less morbidity ami 
mortality. 

(2) It minimizes the possibility of 
postoperative mechanical ileus. 

f3) It shortens the duration of the 
illness. 

(•1) It excludes the possibility of tie* 
development of a fistula. 

(5) It minimizes the tendency to 
postoperative hernia. 

(G> It minimizes the tendency to 
postoperative adhesions. 

Francis I>. Murphy, Milwaukee. 
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Davison, C. and Stone. L. 

Lrsiovx of the Xrrrous System of 
the Tint in I’lfnmin /■' Deficiency. 
Arch, of Pathology, 23 :2. 207 , 
Feb., 1037. 

Because of the fact that the clinical 
syndromes, and especially the neuro- 
anatomic lesions induced by the ad- 
ministration of diets deficient in the 
vitamin B complex to animals are ap- 
parently not constant, the authors un- 
dertook an experimental study of 
vitamin B deficiency in the rat. The 
study included (1) total and subtotal 


Bt deficiency; (2) total and subtotal Bi 
and Bj deficiency; (0) controls fed 
with (a) stock diets, and (b) artificial 
diets including adequate vitamin 
rations, and (-1) controls subjected to 
(a) starvation and (b) starvation de- 
spite adequate vitamin rations. 

In their experiments vacuolntion, 
liquefaction necrosis and chromatolysis 
of panplion cells in the mesencephalon, 
metencephnlon and spinal cord, ns well 
as disintegration of the myelin sheaths 
of the peripheral nerves, were found 
alike in the animals subjected to diets 
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deficient in vitamin B>, in both vitamins 
B, and B, and in those sutTcrinp from 
pure inanition. Ncurolopic symptoms 
such ns ntaxia, drappinp of the lops, 
convulsions, priapism and retraction of 
the head occurred in each proup. The 
question of the relationship between 
these symptoms and the hislolopicnl 
ehanpes described was not easily 
answered. The paralysis mipht tv 
ascribed to the peripheral neuritis. The 
convulsions and the tonic retractions 
of the head mipht be attributed to the 
hcmorrhnpes and nerve cell chances in 
the mcseneephnlon and metencephnlon, 
and the ntnxin and weakness to the 
starvation. It was believed that the 
panplion cell clmnpes of which vacuola- 
tion was the most prominent, repre- 
sented a true patholopic state. The 
histolopical chances in animals sufTer- 
inp from inaniton were essentially the 
same as those in nnimnls deprived of 
Bt or both B. nnd B>. The chnnpos in 
the periphernl nerves, however, seemed 
to be most marked in nnimnls subjected 
only to starvation. It mnttered not 
whether abundant vitamins were civen 
durinp starvation or not. The clinicnl 
symptoms in animnls subjected to 
inanition, however, were not wholly 
identical with those in nnimnls sufler- 
inp from vitamin B deficiency, possibly 
beenuse of the rapid death of the 
starved nnimnls. 

N. \V. Jones, Portland. 

Baker, A. B. and Lufkin, N. H. 

Cerebral Lesions in Hypoglycemia. 

Arch of Pathology, 2.1:2, Iff), Feb., 

10.17. 

From a detailed study of the cere- 
bral clmnpes in three cases of hypo- 
plycemin numerous new nnd old hcmor- 
rhnpes were found scattered irrcpularly 
throuphout each brain. These hemor- 
rhapes seemed to be most numerous in 
the brains of the patients who bad bad 
the most severe convulsive seizures. 
Certain histolopical clmnpes were noted 
also in the panplion cells. 

In recent years reports of many 
ratients hnvinp varied ncurolopical 
symptoms believed to be related to an 
nccompnnyinp hypoptycemin have been 
made, nnd some animal experiments 
recorded. These reports failed to reveal 
consistent lesions. The findinps in both 
human and nnimnl material varied 
from apparently normal conditions to 
most extensive chnnpes in the cells, 
nerve fibres nnd vessels. 

The authors nlro studied the effect 
of severe hypoplycemic convulsions in 
rabbits experimentally produced by the 
injection of insulin. The convulsions 
were produced once or twice per week 
over n period of six to eipht weeks, nnd 
each convulsion allowed to continue a 
vnryinp lenpth of time tip to or.e hour, 
nnd then stopped with intravenous in- 
jections of 50 per cent dextrose solu- 
tion. The convulsions were severe but 
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the rabbiL« seemed to recover promptly 
on the administration of the dextrose. 
The brains of these rabbits showed no 
cell alterations of pathologic signifi- 
cance and only an occasional hemor- 
rhage into the brain or meninges. 

The authors concluded from this 
study of both human and rabbit ma- 
terial that the ganglion cell chances in 
the brains were due entirely to post- 
mortem alterations. They explained 
the presence of severe and varied 
symptoms durinc life and the minimal 
histolocical chances found after death 


on the assumption that the function of 
the nerve cells may be seriously de- 
pressed by the lowered blood sucar and 
result in varied symptoms without 
death of the cells, and with a return of 
normal blood sucar the cells may be 
able to recnin promptly their normal 
function once more. 

N. \V. Jones, Portland. 

Nickerson, D. A. and Williams, R. H. 

Malignant Tumors of the Small In- 


testine. Amrr. Jour. Path.,XlII;l 
5S, Jan., I PST. 

The authors report 10 cases of pri- 
mary neoplasm of the small intc.<tin« 
occurinc in 11,200 autopsies performed 
in the Mallory Institute of Pathology 
durinc the past JO years, and review 
briefly the literature on the subject 
The 10 cases consisted of 2 leiomyosar- 
comas nrisinc in the duodenum and R 
carcinomas, f> of which occurred in the 
duodenum nnd 2 in the jejunum. The 
incidence of the latter to carcinoma of 
the intestinal canal in the series was 
2.33 per cent. 




Metastases, especially into the liver 
nnd the regional lymph nodes, occurred 
abundantly in 7 of the 8 eases of carci- 
noma. The 2 cases of sarcoma showed 
no secondary crowths. 

. ' The symptoms and clinical fmdincs 
are briefly summarized in the report 
nnd arc of interest. Duration of symp- 
toms before the patients entered the 
hospital was over 7 months. The clinical 
picture depended upon the site of the 
tumor, the type and grade nnd the 
presence of metastases. Bloating nnd 

• epijrastric pnin.nftcr eating, sometimes 
vomiting or an acute attack of intes- 
tinal obstruction occurred. Weakness, 
loss of weight nnd strength, altered 
bowel function nnd progressive anemia 
wore usually present. The roentgen 
ray findings in 4 of the 10 cases were 
dilatation of the stomach with gastric 
residue without demonstrable gastric 

plosions and distortion of the duodenum. 

* All were diagnosed ns extrinsic tumors 
or deformities due to adhesions. 

N. W. Jones, Portland. 

McCarty, Claude la. 


Allergic conditions of intestinal 
origin have been definitely licncfited 


treatment of non-ulferati-'e colitis, 
"irritable colon," and toxic absorp- 


Sympathectomy for flirreh- 
sprung's Disease and Polyposis. 
Am. Jour. Surp., SG:£, 5S1-S, Mag, 
19.17. 


by the administration of Soricin. 
Migraine and vertigo, when due to 
toxic absorption from the bowel, fre- 
quently respond to Soricin. Likewise 
urticaria, some forms of eczema, and 
allergic diarrhea have in many cases 
l>ccn relieved with Soricin. 

Soricin (sodium ricinoleatc) is a 
detoxifying agent which apparently 
acts in vivo. It is of value in the 


tion from the intestinal tract. 

Soricin is available in two dosage 
forms for internal administration: 

linrinin r.npsulns (linlnric Ijuilml): 

10 crain $izc: 

bates of .0 nnd 100 cnp : ule<. c.ich 
5 pram *iic: 

bote? of 40 and 100 cnp-ulr* «di 

linrinin Tnlilnls (Ilnlnric iinnind): 

5 crain Ixittlrs of ICG tablet* 
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A nine year old girl had not hnd a 
spontaneous IkiwcI movement since 
birth and there hnd been period* of 
complete obstipation. The prcsncrnl 
nerve, the branches from tlic third nnd 
fourth lumbar gnnglin, the lateral 
roots, and the two principal roots of 
the inferior mesenteric plexus were 
divided. The second day following 
operation the bowels, moved naturally. 
One month Inter the child was having 
three normal bowel movements daily. 
The months after operation there were 
two stools daily and at the end of n 
year the bowel movements remained 
two daily. 

A single woman 22 years of age 
after menstruating once at 12 years 
started to menstruate regularly every 
four weeks when I t years old. The llow 
laxted seven days nnd was oxn-rive. 
Si verc pain kept her in lied seven day- 
before nnd two days after the on«rt of 
the flow. Constipation hnd been pre-ent 
for one year. Tim u»e of enema? earned 
severe cramp’*. A partial obstruction 
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but an occasional layman-consumer still 
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nmrked by n two and one-half inch 
filling defect in the sigmoid was demon- 
strated by barium enema and X-ray. 
Also there was a gross polypoid in- 
volvement of the entire colon, sigmoid, 
and rectum. Sympathectomy and X-ray 
therapy were chosen instead of colec- 
tomy. 

At operation December 10, 1035, 
there was found a kink due to attach- 
ment of a peritoneal fold across the 
sigmoid to the lateral abdominal wall 
and a small adhesion between the ileum 
and uterus. These wore freed and the 
presncrnl nerve with its branches was 


resected. On January 3, 103G, the 
patient was trented by X-ray. The 
next menstrual period was normal as 
to flow nnd pain. Complete obstruction 
occurred February 1G, 193G, due to 
temporary lodgment of released ‘‘poly- 
poids” in the sigmoid. After four days 
she passed larpe polypoid masses and 
was relieved. X-ray examination ef 
the colon March 12, 103G, showed it to 
be normnl. The patient now has one 
or two bowel movements daily nnd the 
menstrual periods are normnl. 
Reviewer’s Note: 

Hirsehsprunp’s disease has been 
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Gerber has maintained for years its own fully equipped 
chemical laboratory for the development of new products 
nnd control of every process. In addition, for seven years, 
Gerber has had fellowships in a State Collepe; also an infant 
clinic in Detroit, for research into all aspects of the prepara- 
tion and feedinp of Strained Foods. 

The effectiveness of this research is established by this fact: 
In the April 10th issue, the Journal of the American Medical 
Association published an article entitled — "Strained Fruits 
nnd Vepetables in the Feedinp of Infants". • A number of 
references on strained foods in this article were reports from 
rctrnrrlt sponsored by Gerber's. 

On request we shall be plad to send you reprints of the four 
articles referred to in the article mentioned above, viz.: I — 
Ilanninp. Flora: Canned Strained Vepetables as Sources of 
Vitamin A. J. Am. Dietet. A,, 9:295 (Nov.) 1933. 2 — A Com- 
parison of Vitamins I! nnd G in Canned Strained Foods, .1. 
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J. Am. Dietet. A., 12:231 (Sept.) 193G. 4 — Companion of 
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of Vitamin C in Canned Strained Vepetables nnd a Study 
of Its Variation From Year to Year, J. Nutrition, 12:405 
(Oct.) 193G. Write Gerber Products Co., Dept. 339, Fremont, 
Mich. 
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treated by sympathectomy with a fair 
depree of success, at least temporarily. 
Some cases fail to respond nnd in those 
which do the permanency of the result 
has not been proven. 

The result reported in n case of poly, 
posis treated by X-ray is probably ex- 
plainable on the lmsis of the histologic 
structure of the prowths. Biopsy in 
such favorable cases usually reveals 
tissue predominantly lymphoid in 
structure nnd not the usual adenoma. 

Wayne W. Flora, Chicago. 


Iiiuno.v, R. II. 

Production of Oolitic in the Do g 

with Staphylococcus Toxin. Arch. 

Path., 2.1:5, BSi, May, 1557. 

Ripdon nnd Led previously described 
hemorrhagic nnd necrotic lesions in the 
intestinal mucosa of onch of two 
children dying of staphylococcus aureus 
toxemin. One child had had otitis 
media, mastoiditis and meningitis; the 
other osteomyelitis of the tibia and 
acute pericarditis. 

It is known *thnt necrosis nnd hemor- 
rhnge in the mucosa of tile gastro-in- 
tcstinnl tract may follow intravenous 
nnd oral administration of staphylococ- 
cus toxin. In the series of experiments 
reported, staphylococcus toxin was in- 
jected into the colons of twelve normal 
dofrs. This toxin was prepared by 
growing a hemolytic strain of staphy- 
lococcus aureus in vcnl infusion broth. 
A 0.02 c.c. volume of the toxin pro- 
duced hemolysis of 2 c.c. of n 1 per 
cent suspension of rabbits’ red blood 
cells in physiologic solution of sodium 
chloride, nnd 0.1 c.c. injected intrn- 
cutnneously into a rabbit produced an 
nren of necrosis measuring 2 by 4 cm. 
In the dogs 0.1 c.c. to 0,5 c.c. of the 
prepared toxin were injected into the 
submucosa nnd mucosa of the colon in 
different places to the amount of 4 to 
G c.c. in different nnimnls. The animals 
were sacrificed in from one to fourteen 
days. During the first six to ten hours 
after operation (he dog? experienced 
cramps nnd loose stools, hut soon re- 
covered nnd ate normally. Hemorrhage 
into and necrosis of the mucosa and 
stroma followed the injections of the 
toxin. After desquamation of the 
necrotic muro=n, ulcers were left which 
healed in from eight to fourteen days. 
These lesions were similar to those 
previously do«cril>ed in t be colons of 
rabbits nnd dogs following intravenous 
injection of staphylococcus toxin. They 
were also similar to thn«e found in the 
gnrtro-intestinnl tracts of the two 
children dying of staphylococcus toxe- 
mia. The necrosis of the skin of the 
rabbit following intrnrutnneous injec- 
tion of the toxin was also similar, 
which would make it appear unlikely 
that there should t«- two fraction- in 
the toxin, one a "skin-necrotizing" nnd 
the other a "ga-tro-intestinaT' toxin. 

N. W. Jones, Portland. 





*Ja T I ENTS may now be 
comfortably and conveniently treated 
with relatively infrequent injections of 
liver extract. Each 0.5-cc. ampoule of 
'Reticulogen’ is comparable in hemato- 
poietic effect to the ingestion of 3,000 to 
4,500 grams (6 1/2 to 10 pounds) of fresh 
liver. There arc 500 International units 
vitamin Bi in the 0.5-cc. ampoule. 


In the average uncomplicated case of 
pernicious anemia a dosage of 0.5 cc. of 
'Reticulogen’ at intervals of one to two 
weeks is usually sufficient to maintain an 
adequate red blood cell response. 

Ampoules 'Reticulogen’ arc supplied in 
boxes of three 0.5-cc. rubber-stoppered 
ampoules and in 5-cc. rubber-stoppered 
ampoules. 
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At Last 

Rapid Demonstrable 
Healing in Peptic Ulcer 

Creamalin. — the distinctive 
colloidal cream of aluminum 
hydroxide — effectively over- 
comes the well-known draw- 
backs of alkaline powder ther- 
apy. Acid neutralization is 
both profound (12 vol. N/10 
HC1 in less than 30 min.) and 
unvarying, in contradistinc- 
tion to the fleeting neutralizing 
action of the soluble alkalis. 
Creamalin produces no sec- 
ondary rise in HC1 secretion, 
insuring the safety of the pro- 
tective ulcer scab. Since 
Creamalin is not absorbed, no 
change in plasma CO; or pH 
occurs, making alkalosis im- 
possible. ^ 

Because of theso outstand- 
ing advantages, ulcer healing 
with Creamalin is more rapid 
than has been reported here- 
tofore. Roentgenologically 
demonstrable heeding is ob- 
served in 7 to 12 days when 
Creamalin is given by con- 
tinuous drip (for which the 
Creamalin Automatic Drip 
Control is specially designed), 
and in 3 to 6 weeks when ad- 
ministered orally. The thera- 
peutic action of Creamalin is 
equally effective in both 
gastric and duodenal ulcers. 

Reprints of published reports , as 
rtellas sample rent upon request. 

CLEVELAND CHEMICAL ASSOCIATES, Its. 

3616 Euclid Cievelcrnd. Ohio 



THE SUCCESSFUL 
ULCER TREATMENT 


Gau„ Edward A. 

The Response of Guinea Fig Rone 
Marrow to River Extraet. Amrr. 
Jour. Path., XIII, 4, 475, July, 
1957. 

The author refers to the work of 
Jacobson, who showed that normal 
adult male guinea pips, fed a diet of 
oats, carrots and lettuce, react to the 
administration of liver extract by the 
development of a significant increase 
in the number of the circulating reti- 
culocytes. This response, if constant 
and consistent, would offer a means of 
biological assay of the potency of liver 
fractions. Other investigators, how- 
ever, have questioned the reliability of 
the test. In the present paper is given 
the results of a study of the marrow 
of the guinea pig under several experi- 
mental conditions undertaken to deter- 
mine the ofTcct of liver extract, and if 
possible to explain the above mentioned 
disagreement. 

Five groups of guinea pigs were 
studied. Ten animals fed a diet of oats, 
carrots and lettuce showed densely cel- 
lular marrow with evidence of depres- 
sed maturation of its cells. Seven 
animals thus fed and showing marked 
depletion of cellular elements revealed 
abruptly accelerated maturation fol- 
lowing the administration of a single 
dose of liver extract. Two other 
animals similarly fed showed persis- 
tent increased maturation on a daily 
dose of liver extract for 0 and 10 days 
respectively. Twenty guinea pigs fed 
on a diet of hay, oats nnd enrrots did 
not show a depression or inhibition of 
maturation of the marrow cells, which 
led to the conclusion that a diet of hny, 
oats and enrrots possessed a substance 
available in liver extract, but that it 
was absent in a diet of oats, carrots 
and lettuce. The nature and source of 
this substance, whether it is the food 
substance or vitamin content of the 
hny or from the molds growing in it, 
is not determined. Nor is it known 
whether lettuce contains some inhibi- 
tory factor. The general conclusion to 
be drawn from the study is thnt guinea 
pigs under controlled conditions may 
be found to be a satisfactory means of 
assaying liver fractions. Changes in 
the bone marrow elements responded in 
the main to the rise in the circulating 
reticulocyte count ns reported by 
Jacobson. 

N. IV. Jones. Portland. 

ItrnisH, Jumps 

Hotlgkin’r Viscarr of the Stomach 
trith Fatal Gastric Hemorrhage. 
Arch. Path.. J.t.-C, Sli, June, 19.17. 

Ee«ions of the wall of the stomach 
due to Hodgkin's disease are rare. The 
first case was reported by Schlngen- 
haufer in 1913. Itedish finds the records 
of twenty-two cases, which were con- 
firm'd by autopsy, in the literature, to 
which he adds or.e more. The gross ap- 
pearance of the stomach in the different 
ca«*-s has varied; some have shown 
diffuse infiltration, some bulky tumor 
rr.a*«i‘.s nnd ulcerations. 

The case now reported va» that of 


a 54 year old white man, who pre- 
sented himself at the hospital for the 
removal of a painless enlarging mar, 
of tho anterior thoracic wall, lie wa, 
well nourished and complained of no 
symptoms of illness. Four days after 
entering the hospital he vomited a 
large quantity of bright red blood and 
died two days later. On the lesser 
curvature of the stomach there was 
found an ulcer measuring 7 cm. in di- 
ameter. The margin was elevated and 
thick. The base consisted of firm, 
grayish-white tumor-like tissue, which 
shaded ofT gradually into normal 
gastric wall. A second nnd similar 
ulcer, 2 cm. in diameter, was in close 
proximity to the other. The poripan- 
erentie lymph nodes, spleen and an- 
terior wall of the chest were involved 
in the process. The histologic picture 
of tissues from these organs was char- 
acteristic of Hodgkin’s disease. Many 
large mononuelcntcd nnd multinucle- 
nled giant cells were present. Clinically 
the case was of interest because of the 
absence of symptoms anil sudden death 
from gastric hemorrhage. Pathologi- 
cally it was of particular interest be- 
cause of tho rarity of the lesion. 

N. IV. Jones, Portland. 

Alt, Howard I,, and Swank, Ray T,. 
Thromhoprnie Purpura Associated 
with Catarrhal Jaundice: Report 
of a Case. Annals of Inter. Med., 
Vol. 10, pp. 1049-1053, Jan., 10.17. 

A patient has been observed in whom 
an acute thrombopenic purpura occur- 
red simultaneously with an acute catar- 
rhal jaundice. 

A male, ngc 21, was admitted to the 
hospital complaining of malaise, opis- 
taxis and jaundice which followed an 
upper respiratory infection one month 
before, nnd the gradual development of 
nnorexin, muscular aching, constipa- 
tion, discomfort in abdomen, highly pig- 
mented urine, lighter colored stools nnd 
petechial spots for three days prior. 

The significant laboratory data show 
an absence of blood platelets; no clot 
retraction; increased bleeding time; 3 + 
bile in the urine; a strongly positive 
benzidine test for occult blood in feces 
nnd in urine; increased quantitative 
van den Bergh: increased icterus index 
and a marked increased dye retention 
on functionally testing the liver. On 
dundcnnl intubation and administration 
of 100 c.c. of magnesium sulphate, a 
thin greenish mucoid secretion was ob- 
tained. 

The patient was treated by trans- 
fusion of citrnted blood nnd a injection 
of whole blood. Subsequently calcium 
gluconate, viosterol, nnd liver extract 
were given each day. He became en- 
tirely well nnd was discharged from the 
hospital three weeks after admission. 
There has been no recurrence of symp- 
toms one nnd one-half years after the 
illnc«a occurred. 

Accompanying this report is a discus- 
sion of the Ctiologie relationship !>e- 
twren throrrjwpenir purpura nnd 
catarrhal jaundice. Also evidence is 




FOUR POINT’S in the medical treatment of hemorrhoids are of utmost 
importance: the rectal suppository must he therapeutically effective, 
safe to use under any circumstances; it must he devoid of accessory 
or systemic effects; it must he easy and convenient to use. How well 
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presented which suggests a relationship 
between thrombopenia and liver dis- 
ease. 

B. B. Vincent Lyon and C. W. Wirts. 

Fiskk, F. A. and Aegekter, E. E. 

Prinutrii Carcinoma of thr f.ivrr 
Cells will; Peritoneal Metastasis. 
Arch. Path... 21:1, SS, July, JUST. 

Although primary* carcinoma of the 
liver is not particularly* a rare tumor, 
the authors review briefly the litera- 
ture and report a case of primary liver 
cell carcinoma, as distinguished from 
primary carcinoma of the small bilinry 
ducts, because of extensive peritoneal 
metastasis — an unusual occurrence. 

In brief resume certain points of 
clinical interest mny be cleaned from 
the paper. Primary cancer of the liver 
of both tvnes are most frequently 
found in Orientals. Seventeen per cent 
of all cancer deaths in the Philippines 
fall into this group. Cirrhosis is a 
common accompnnimcnt — R5 per cent 
with carcinoma of the liver cells and 
50 per cent with carcinoma of the bile 
ducts. The tumor is more frequent!” 
found in the right lobe, and the right 
diaphragm is often fixed. The liver 
may be smaller than normal by reason 
of the accompanying cirrhosis. Jnun- 
dice occurs in 61 per cent. Pain, fever, 
ascites, edema and enlarged spleen nvc 
frequently noted. Extrnlicpntic metas- 
tasis lias been found in only 20 per cent 
of the cases. For this reason surgical 
removal has been successful in a fair 
percentage of cases and is a procedure 
to be recommended. 

The case reported presented massive 
metastasis throughout the peritoneal 
cavity. The mode of spread seemed to 
bo through the lymph vessels. 

X. W. Jones. Portland. 

Hirfcii, Edwin I.. 

Primary Lj/mphosareoma of thr 
Liver with Mrtnstasrs to the Mar - 
row and Frrnndnrii Anemia. Arrh. 
Path., SJt:S, €71, Mon, 1927. 

The author reports a case of primary 
periportal lymphosarcoma of the liver 
with extensive metastnses to the bone 
marrow by way of infiltration through 
the walls of branches of the portal 
vein. The rnse seems to be Jhe second 
one of primary lymplmsarronia of the 
liver on record. The first case was re- 
ported by Sterrborir (1M1) and ivie 
believed to have originated on the basis 
of aleukemic lymnhadcnosis (pseu- 
doleukrminl. The lymphoid tissue of 
the liver, which i« sparse in amount, 
rarely becomes ninlirnunt. 

Ir. the reported ca*e the tumor cell' 
were small, round and compressed, nnd 
rc*‘*mbb*d lymphocyte'. They pene- 
trated th- walls of large and small 
division* of the portal vein in many 
places. The lumens of the vessels con- 
tained thrombi of tumor relb. which 
v.rre evidently di-h-hyd ea-ily by th" 
blood stream. The wall* of the bile 
ducts were n!-o in waded in plana. The 
exter.sin* invasion of the bone marrow- 


led to much destructim of the ntighud 
marrow rolls, and this fact wa« tie 
probable cause of a severe, ir.tractabV 
secondary anemia, which hnd beer, un- 
influenced by any kind of therapy. 

X. W. Jones. Portland. 

Stewart, H. 1... Cantarow, a. and 
Mow; an, I). R. 

Chanties ir the Liver of the Co! 
Following Lift at ion of Single 
Itepatir Darts. Arrh. Path., 

€11, Mail, 19.17. 

The authors undertook the study to 
determine the comparative cITect-s of 
obstructing single lobes of the liver of 
the cat with those of total obstruction. 
Seventeen cats were used in the experi- 
ments. One or more duets leading from 
the left lobes wore obstructed and the 
tissues wt’ro studied after periods of 
stasis from one day to five months. 
Their conclusions were that the chances 
in obstructed portions of the liver fol- 
lowing ligation of single hepatic ducts 
are. with few exceptions, essentially 
similar to those which result from liga- 
tion of the common bile duct. The 
changes nrc, however, less marked and 
less rapidly progressive. The cirrhosis 
is monolobulnr; focal necrosis is less 
nnd appears later; the hepatic cells at 
the periphery of the lobules contain 
little or no stninnble lipid although the 
interior cells may contain much; 
lobular atrophy progresses inward 
from the periphery; repair nnd re- 
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Buffered Neutral Antacid 

A powerful mutrnli?.or of tfnrtric JiC ! 
— yet <Io«: no! enti*;'- a nbmsm! In 
acidity or alkalis? th<- stomach rnn* 
tontj*. N'on*t'»*»c% non-irritfttiwr# pay- 
able. Available on proscription nt your 
phannnry or direct in I «*z. and K ot. 
bottU-s. Writ»* for trial pnebmp* and 
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CONSTIPATION 

is frequently associated with dehydration of the 
bowel content. This mahes the stools small, hard, 
and less capable of either stimulating or respond- 
ing to normal peristalsis. 


MUCILOSE 

corrects these etiologic factors by holding water in 
the feces, preserving the normal fecal colloid* 
increasing responsiveness to peristalsis and thus 
producing a large, soft and pliable stool which is 
easily expelled. 


Prescribe 

MUCILOSE 

to correct causative factors in functional 
constipation. 


MUCILOSE 


— a hemicellulose (vegetable gum) prepared by a 
special process from the Plantago loeflingii is 
now available in two forms — 

MUCILOSE (Plain) and MUCILOSE GRANULES 


FREDERICK STEARNS & COMPANY 

DET&OIT NEW YORK KANSAS CITY SAN FRANCISCO 
WINDSOR, ONTARIO SYDNEY. AUSTRALIA 

. \ . W.. Ortpi'tr. I\ A., tun! Wlttr* 
UmJ. 3.: Stihllr* In ftmvd prrtinnac*. Am J. 
Ti\zr«t. Di». fc NntrHlmi 3:519 (Oct.) 1WM). 
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BILE SALTS 

Fairchild 

The sodium plycocholate and tauro- 
cholale, the salts of conjugated colic 
acids in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

Ililc Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, Vi oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 
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The Mucilagenous-Forrning Parc 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVANTAGES 

1 Safe 
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generation of hepatic cells occur throughout period* 0 f 
stasis up to sixty-two days; mitotic figures arc me-! 
numerous between the twelfth and thirty-fifth days; there 
is no difference in the amounts of stninnble lipids in eh- 
structed and non-obstmeted lobes with periods of stasis 
up to sixty-two days; and occasionally impaired live- 
function may occur following ligation of single ducts. 

X. W. Jones, Portland. 

Schlors, J., Ettinger, A. and Pratt, J. If. 

Diagnosis of Diseases of the Stomach by Gastrosropir 

and X-ray Relief Studio a. Abstracted from .-tin. Jour. 

Med. Sci., Feb., 1957. 

During the last two decades morphologic evidence of 
the condition of the stomach wall has increased consider- 
ably the number of con-cct diagnoses ns proved by biopsy 
and necropsy. The authors present studies on a hundred 
cases examined by X-ray relief method and gastroscopy. 
The essentials of both procedures are discussed at sonic 
length and it is stated that we may expect the X-ray ex- 
amination is superior where localized lesions, if not too 
small, are present; whereas generalized pathological pro- 
cesses and very fine superficial changes nrc more the 
domain of the gastroseope. The lesions which X-ray ex- 
amination fails to reveal can usually be visualized with 
the gastroseope, while those which can scarcely be seen 
by gastroscopy seldom cause difficulties for the roentgen- 
ologist. 

In discussing gastritis the writers note that in the 
recent American literature, gastritis does not find as 
prominent a place as in the European and they linve felt 
that the more general use of both X-ray relief technique 
and gastroscopy in Europe is responsible for this discrep- 
ancy. X-ray diagnosis of gastritis is usually based upon 
indirect signs such as hypersecretion, hyporperistalsis, 
broadening and increased rigidity of the rtignc; it rarely 
succeeds in demonstration of the so-called ‘‘granulated 
relief.” These “granula” are direct signs of hypertrophy 
and correspond to the “wart-like” swellings of the mucosa 
seen by gastroscopy, which method also shows direct signs 
of gastritis representing epithelial changes such as spongy 
velvet-like appearance of the surface, edema, circum- 
scribed hyperemia, old nnd fresh hemorrhages and verru- 
cous swellings. The enlarged fold is due to functional 
chnngcs of the suhinucosa nnd muscularis mucosnc rather 
than to true ga«tritic processes (Forsell, Henning). The 
most impressive X-ray sign is a frequent but not a con- 
stant finding in hypertrophic gastritis. Schindler sub- 
divided the anatomic picture into three groups: Super- 
ficial, hypertrophic nnd atrophic gastritis. Actually 
features of the different groups of Schindler’s classifica- 
tion are seen in the same case of chronic gastritis. Hen- 
ning expresses this in the gnstroscnpic diagnosis. The 
authors feel that two types should be discussed separately: 
i.c., the gnslritis with multiple erosions nnd the complete 
atrophy without demonstrable signs of chronic inflamma- 
tion. They saw that pain nnd other symptom? disappeared 
as the erosions healed. The patient was kept on a strict 
diet until the erosions were gone. The symptoms do not 
always correspond with the gastritic changes found; they 
may !>e mild in one case nnd pronounced in another in- 
stance; the constitution, psyche nnd personality of the 
patient playing an important part in his subjective re- 
action to the di-ease. The authors feel that the X-ray of 
atrophy is more or lc*s guesswork and tables nrc given to 
prove this. Generalized lesions of the stomach are more 
easily diagnosed with the ga«troscope. Ilegarding gastric 
ulcer small lesion? which the writers classify' as erosions, 
are more accurately diagnosed by gastroscopy than by 
X-ray- They mention that Gutzeit found in 100 case? of 
gastric ulcer the diagnosis was possible in 15 ca'es by 
X-ray nnd in 7.’> by gastroscopy; agreeing with the 
writers’ experience jr, a small number of ca-ee. 

As to the diagnosis of carcinoma of the stomach there 
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was in the authors’ series satisfactory agreement between 
‘X-ray examination and gastroscopy. Post -operative 
stomachs usually show revere gastritis changes. Among 
the conclusions drawn by the writers nrr these: The 
combined use of X-ray relief technique and gastroscopy is 
an additional help in diagnosis and in the investigation 
of unsolved problems in the pathology of the stomach. 
For the diagnosis of gastritis, gastroscopy is by far su- 
perior to X-ray relief technique. Erosions nnd atrophy of 
the stomach mucosa can be dingnosed for nil practical 
purposes by gastroscopy alone. For the diagnosis of 
stomach tumors nnd post-operative changes. X-ray relief 
method nnd gastroscopy supplement one another in an 
almost ideal tray. 

Allen Jones, Buffalo, 


HttwtMANN, S. J. and Gins, John A. 

Hypcrinmlinism Areoriatcd with Calcified Tumor of 
the Pancreas. J. A. M. A., Vo/. JOS, So. J7, pp. 740 ?- 
7405, April i'4, 1937. 

Hyperinsulinism due to excessive doses of insulin was 
originally described by Banting nnd his associates in 1P2.T. 
Since thnt time runny cases of spontaneous hyperinsulin- 
ism hnve been reporter). It is characterised by nervous- 
ness, tremor, hunger, anxiety, sweating, fatigue, emo- 
tional instability, incoordination of the finer movements, 
vasomotor phenomena, such ns pallor, flushing, confusion, 
difficulty of articulation, syncope, collapse, nnd uncon- 
sciousness. Convulsions mny occur. Gastrointestinal 
symptoms simulating ulcer, irritable colon, cholecystitis, 
pancreatitis, appendicitis nnd many cases classified ns 
gastric neuroses. 

The nuthor reports n case of a mnn who complained of 
weakness, chilliness, headache, vertigo, blurring of vision, 
nnd collapse. Dyspnoea on exertion developed later. He 
lost thirty-five pounds of weight over n period of three 
years. Emotional instability was noticed by his family. 
Physical examination was essentially negative. A glucose 
tolerance test was done and a diagnosis of hypoglycemia 
was made. An exploratory operation for n pancreatic 
tumor was done, nnd a hard, calcareous tumor was found 
in the head of the pancreas nnd removed. The patient 
recovered from the operation nnd the glucose tnlernnce 
test ticcnme normal with the disappearance of the previous 
symptoms. 

Francis D. Murphy, Milwaukee. 


Holman. Cranston. 

The flirjffporii of Cn.'rir Carcinoma and Peptic 
7 leer. J. A. M. A.. Vo l JOS. pp. 13S.1-l.1sr,, April 31, 
1937. 

The diagnosis of gastric cancer ha*, been made easier 
by the improvement in X-rny teohnfr. but nevertheless jt 
still i« a difficult problem. Hecatire of this, the exami- 
nation of the gastric contents ha* be-n carefully rnrriod 
out on 152 case*. The method turd is thnt ptIgge«Ud by 
Bloomfield nnd Poifnnd. It is made after fasting twelve 
hour' with histamine used as a stimulus in a dree of 0.1 
mg. to each 10 kg. of body weight. 

The fasti::;; content” are withdrawn, the histamine ; 1 
injected juhrutaneoiHy, and the stomach contents, are 
continuously aspirated for thirty minutes, and the cert- 
tents divid'd into thres- ten-minute • perimrax. The great* 
e-t trn-mir.uto volume of secretion nr.d th.e highest titra* 
table aridity attained nr>- considered the in-b-t-s of gastric 
function. 

The e,- --.elusions drawn from the re*-jlt.s in the*' 1'- 
ras m are that a !-,w or nnaridity is strong evidence ef 
mn-inx-m; a normal or high aridity points to ulcer, ibis 
m.ct.Vd e.f rfiagr.csi' was found to h- more t-ojosb- t> an 

Frar.'i* t>. Murphy, Milwaoi'-* 
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Artificial Fever in tfie Treatment of Ulcerative Colitis: 
A Preliminary Report* 

Bp 

KRAEER FERGUSON, M.D., FERDINAND FETTER, M.D. 
mirf 

TRUMAN G. SCHNABEL, M.D. 

I'HII.AIIKI.VHIA. 1‘KS'NSVI.YANIA 


T HE frequent discouraging result.-; obtained iti the 
treatment of ulcerative colitis are well known to 
all those who have had patients suffering from this 
disease under their care. In a considerable experience 
in the treatment of this disease we have been unable 
to confirm the work of those authors who look upon 
ulcerative colitis ns the result of an infection by a 
specific organism. In our therapeutic efforts, we have 
noted, as have others, that those procedures which 
were associated with the production of a fever gave 
the most beneficial results. Thus, in the use of vac- 
cines nr sera, a therapeutic effect was tinted in pro- 
portion to the reaction which followed the injection 
of these foreign proteins. Likewise, blood transfusions 
which were followed by a pnst-transfusionnl reaction 
appeared to pi ve more immediate results than those 
which were uncomplicated by a chill or a rise in tem- 
perature. 

Because of these observations, we decided to tiv 
treating ulcerative colitis by artificial fever produced 
by the Ketterinp hypertherm. 4 The treatment was 
begun as an experimental procedure, and during the 
jieriod of therapy no other treatment for the colitis 
was given except a smooth diet. 

The air-conditioned cabinet known as the Kettering 
hypertherm uses the principle of radiant heat to 
elevate the patient's temperature, humidified hot air 
being circulated around the body. This apparatus has 
been described in the literature frequently il), so 
that repetition here seems unnecessary. In treating 
patients with ulcerative colitis. «v were using the 
non-specific effect of fever, i.e. its general effect on 
the body's defense mechanisms, rather than its specific 
killing effect on an organism, as in gonococcal infec- 
tions. We felt, therefore, that relatively short fever 
sessions: at relatively low temperatures would he as 
effective as long sessions at high temperature levels. 
Our usual method of treatment consisted of 2Vj to 
hours of fever between 10 F F. and 105 " F. i rectal ), 
ft times a week. The number of treatments varied 
between 7 and 17. the average being 12 per patient. 

The early and continued improvement noted in ail 
of the patients we have treated made a preliminary 
report of this method of therapy seem worth while in 
spite of the fact that we do not as yet have a large 
series of cases. 

SUMMARY OF CASES TREATED 
1. A. S„ black female, 10 years. History of bloody 

♦fVffn th<* DrprTtmr-nl of !'***» r Thernfy itw! the I'rtwtmropie Clinic 
of the* Phlladrlphia Clr-ttrrnl Jlo*pftnl, rhtl.iijfjphfn, I’n. 
tTnfKC rohlncU arc Pe-imr at Hu* I’MtfifMpMn Central Ifo-pItM 

tnrotirh the Hr, dm-** «ml of I)r. Wnlu-r M. H!mp*ott. 

Dlrcrtnr tif thr Krttcrlnr ln*tituir tor Mlnrni 

Val.ry ffrMpItal, Da> tern. OMn 
Fahrniftce) May I'J. |{*37. 


diarrhea in fall of 1931 and spring of 1035. Admitted 
1 1/12/35, complaining of loose watery bowel movements, 
ns many as 20 daily, often containing blood. 

11. 15 35: proctoscopic exnminntion showed the mucosn 
of the lower 20 centimeters of large bowel to be red and 
thick, dotted with small ulcers which bled on slight 
trnumn. Culture of the ulcers showed Strep, viridnns and 
15. coli. Eeces were negative for parasites or ova. It was 
suggested that fever therapy be given. 

11 20 55: first fever treatment. 

12 35: patient much improved after 3 fever treat- 
ments, having about 8 movements per day. Proctoscopic 
examination showed mucous membrane to be still edema- 
tous, with bleeding on slight trauma. 

12 18 '35: condition much improved after 0 treatments; 

4 to 8 partially formed movements daily. No blood. 

12 20-35: proctoscopic examination showed marked im- 
provement in the bowel. Ulcers now practically healed, 
except in a few areas. These show definite evidences of 
healing. 

12 20 35: patient discharged from hospital; 3 to I 
movements daily. 

Follow-up -I 13 30: -1 movements daily. No bleeding. 
Proctoscopic examination showed bowel normal in appear- 
ance, except for slight contraction of the lumen. 

1 22 '37: patient perfectly well nml at work as a maid 
until present time, a year after treatment. Began to have 
2 to 1 movements a day, occasionally with slight bleeding. 
Examination showed a granular mucosa, somewhat nar- 
rowed bowel lumen, no ulceration. Patient feels perfectly 
well. Was advised to have further fever therapy hut re- 
fused because of economic conditions. 

2. F. H. t white mule, 31 years. Admitted 7.22 '30 with 
a history of bloody diarrhea 8 years before admission and 
complete relief until April. 1830. when he began to have 
frequent stools following the flood in Pennsylvania. Bowel 
movements 15 or more daily, liquid and containing blood: 
often containing clots and associated with left-sided ab- 
dominal pnin and tenesmus. 

7 24/30: proctoscopic examination showed lumen of 
bowel narrowed and mucosa thickened and dotted with 
smnll ulcers which bled easily on slight trauma. Culture: 
15. coli and Strep, fecalis. 

7/22-30 to 9 '4 30; patient had various types of medical 
treatment, during which time he had little or no improve- 
ment, with bowel movements ranging from 5 to 23 daily, 
average about 8 to 10. 

9/5 30: first fever treatment. 

C> M 30: patient’s diarrhea had stopped and he was 
having 3 to 4 movements daily with no bleeding from the 
bowel. 

. H.18 30: a'ter 0 treatments the mucous membrane still 
showed marked inflammatory reaction and hied easily on 
slight trauma. Mucopurulent exudate. 

9/28/30: after 10 fever treatments, patient was having 
2 formed bowel movements daily. Clinically almost well. 

10 23 .30: after 17 fever treatments, proctoscopic ex- 

■1R7 
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nmir.ation somewhat granular tr.uco'a. All the 

ulcers were healed. No blood or pas seen. 

M'2l-3C: patient discharged, symptom-free. One to 2 
leivrr! m'>vr.rt!«nt.« dallp. 

No follow-up. 

3. M. A., white female. 21 years. Admitted It'll -'35, 
eomplalnlntt of diarrhea; 5 to 10 movements daily. Tim 
stools “oemed to lx- almost pure blood and bowel move- 
rn'-nts were n»*ociated with abdominal pain. In addition, 
marked weakness and dizziness, loss of 10 pound* of 
weiirht. Proctoscopic examination showed dillu-e hyper- 
emia with rramilnr muco«n but no ulcerations. Bowel bled 
easily on slight trauma. 1-umen of the (rowel reduced. 
Culture showed It. eoli. Strep, viridnns. Strep, feealis. 

II.. ”0 3.1: after 3 fever treatments, patient having two 
partially formed movements daily with no bleeding. 

12 f! 31: after f> treatments, one formed movement 
daily. No symptoms. Proctoscopic examination showed 
the edema nnd hyperemia of the lower bowel and rectum 
to have prnrtirnlly disappeared. Patient was given 4 more 
f.-ver treatments. 

I e 3d: patient returned, three months pregnant, ltowel 
was normal in appearance, hut she had slight Weeding 
frorn a few small internal hemorrhoids. 

10 '12 '3(5: patient delivered. No bowel symptom* during 
pregnancy, except slight constipation relieved by mineral 
oil. 

Follow-up 37: no further complaints. 

•1. P. N., white male, 30 years. Admitted 10 17/30, 
romplnmmg <’f sudden appearance of diarrhea, one week’s 
duration, with 20 to 30 liquid stools daily. l-osx of 21-30 
pound* in Weight. 

10 23 20: proctoscopic examination showed purulent 
exudate covering the mucosa of the rectum and lower 
bowel. Marked hyperemia of mucous membrane, with 
irregular superficial ulcerations which Wed ea*ily on 
slight trauma. 

10 20 30: first fever treatment. 

II l .20 to 11 '11 30: no fever treatments because of 
respiratory infection. 

11 11 .30 * after 0 fever treatments, fi to !• formed move, 
merit* dally. No mucus or Wood. 

11/27 .30: proctoscopic examination still showed some 
i-dcmn nnd hyperemia of bowel. Ulcers healed. Seven 
fcur treatments given. Patient refused further therapy. 

12 11 30; ,'i to t mnvmcnta daily. Gained 20 pounds in 
p.vt two weeks. 

12 17 20. symptom-free. 3 to S movement*. Procto- 
scopic examination showed slight contraction of bowel, 
otherwise bowel appealed norma!. Patient ha* l*ccn ob- 
served frequently; la»t time 3 1 37. I-ocnl examination 
shows pa lesion*. Patient i* having r.o symptom*. 

A. A-. white female. 27 years. Admitted 0 '23 30 
with history of csditis for 0 years, with remission during 
two pregnancies. Tbs* colitis appeared in attack* lasting 
two to three m mtlis at a time, ltowel movements rurr.l-ered 
* to 10 daily, with Mo.*) and mucus. Proctoscopic cx- 
nffixtlc-.s s'* sol n diffiPe acute inflammatory reacti-.it 
s-f th.- rseturi art-? lower ro!-<n, with marked edema nr.d 
hjjeremia «•■■■! ! b-edirg <rt the slightest trauma. Cultures 
were talc-. vs(.o-h show,*! the Bnrgrn organism. Patient 
was treat--*! with Transfusl*.*.* and intensive calcium 
srii;*-- ^v*e t* « rspy by re *uth and ger.ernliie-1 ultra-violet 
irro-liati -r. Va.-eir*-* of Uargcn’s orgar-.i-m* were given 
fr*n A gu * t ti> O-t 1-cr, It* to. Paring this tin:- patient 
i*-[ r; vo! s-e-ee-l.af; thee, she devrloj—l a cr-ld, Itotvrl 
r: n>e*t ’.* insrra**-d in r. r to a to 10 daily. Prr«-tr- 
evan-matl ' "■ *h--ii *cd a diffuse hyperemia of the 


mucous membrane of the rectum; bowel contracted; 
haustrnl folds ohliterntesl. Mucous membrane granular in 
appearance and Wed easily on slight trauma. There were 
no frank ulcerations. 

1.20/37: first fever therapy. 

2'12'37: after six treatments, patient was having 1 to 
3 movements daily with no bleeding. Proctoscopic exami- 
nation still showed a diffuse granular appearanre of the 
murous membrane with blooding on slight trauma. The 
lumen was much contracted. 

2 '23 37: after 11 fever treatments, 1 to 2 movements 
daily. No symptoms. Proctoscopic examination showed 
very marked improvement of bowel. The intensely red 
grnnulnr appearance of the bowel noted at last examina- 
tion was changed to a more normal pink color. Still some 
residual narrowing of the lumen. 

3'S 37: patient disehnrged symptom-free. Bowel practi- 
cally normal in appearance. 

Comment : All of these eases appeared to give tho 
typical clinical nnd proctoseopie findings of idiopathic 
ulceratfve colitis, and cadi one has responded very 
favorably to fever therapy. The clinical improvement 
has preceded tile improvement in the proctoscopic ap- 
pearance. ]n most cases, after 3 to d fever treatments 
in 7-10 days, the number of stools was markedly re- 
duced nnd bleeding ntid tenesmus were less. The 
patients* appetites improved nnd their weights began 
to increase. In spite of the clinical improvement, we 
have continued the fever treatments until the procto- 
scopic appearance has also improved, except in one 
patient, case number -I, who refused to have more than 
7 fever treatments. In this patient, tin 1 appearance 
of the bowel on proctoscopic examination rontimiod to 
improve, in spite of the fact that his fever treatments 
were not continued. Tiiis has raised the question in 
our minds ns to whether the fever treatments may bo 
discontinued as soon ns clinical improvement is well 
established, with the expectation that the bowel will 
continue to improve until it reaches or approaches the 
normal. In later en*r* it is our intention to stop the 
fever treatment when clinical improvement is well 
ostablisln-d. 

The use of artificial fever in the treatment of 
ulcerative colitis is not regarded as a treatment which 
will produce a permanent cure, hut it has been the 
m'-thod which lias produced the most rapid clinirni 
improvement in our bands. Tiiis short preliminary 
report is made in tho hope that others may try this 
type of therapy. 

Wc wish to express our appreciation to Ilr. It. S. Boles, 
I>r. F. J. Kalteycr, Dr. S. A. iAiewcnbcrg, and Dr. David 
nir*man for their permission to include these patients In 
this report. IVe also wi»h to exp re** our appreciation to 
the nurr-trehnicinn*. Mi"* Eileen McCarthy. M!»» l*a* 
belle Mtchler and Mb* Edna Mac McTngue. w bo gave tl.e 
frver treatment* under our direction. 
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Studies in Intermittent Heat Sweats 

The Chlorides and the Acid-Base Balance 

By 

LEO L. HAP.DT. M.D.* 
end 

ALICE PALMER, BJS.f 

CHICAGO, ILLINOIS 


T HE loss of hydrochloric acid through vomiting has 
long teen recognized as a means of producing 
alkalosis, McCollum O) and his co-workers, in 1920, 
were able to produce gastric tetany and alkalosis in 
dogs by mechanical obstruction of the pylorus. They 
were able to prolong the lives of these animals by ad- 
ministering sodium chloride. Later, Maizels C2i and 
Tucker (3) demonstrated similar states of alkalosis in 
patients suffering from functional or organic obstruc- 
tion of the stomach resulting in excessive loss of 
chlorides from vomiting. 

Simpson et al. (4) in their work on the ultra high 
frequency pyretotherapy of neurosyphilis, found that 
the patients lost from two to five liters of sweat 
during the five hour febrile period. The plasma chlor- 
ides were found to have declined an average of 10 mg. 
per cent in SO per cent of the patients at the end of 
the fc-brile period. In five instances the fall exceeded 
100 mg. The average sodium chloride content of the 
sweat was G30 mg. per cent, 20 to 20 grams of sodium 
chloride being lost during- the five hour period. The 
hydrochloric acid disappeared from the stomach 
within thirty* to ninety minutes. 

One of the patients developed typical hypochloremic 
tetany while others experienced nausea, vomiting, 
fatigue, abdominal cramps and muscular twitching. 
These symptoms were largely abolished by the inges- 
tion of four to six liters of .0 per cent sodium chloride 
solution. 

Beck and Dili (5) in 1032. and Schofield (Gt in 
1033, during the work on Boulder Dam. found that 
physical activity at high temperatures produced great 
loss of chlorides and water. BischofT ct al, (7. 8. 0) 
concluded from their experiments that an alkalosis 
was produced by diathermy, short radio waves, or ex- 
ternal heat. The pH of the plasma was elevated above 
the normal reading for the quinhydrone electrode and 
the alkaline reserve increased. Hopkins CIO) also ob- 
served a rise in the plasma pH with temperatures of 
10-V over a thirty to forty-five minute period, hut an 
average decrease in the carbon dioxide combining 
power. 

These states of alkalosis may be explained in part 
by the loss of carbon dioxide through hyperventilation 
and of lactic acid in the sweat, the regulatory mechan- 
isms of the body apparently being unable to compen- 
sate for such rapid losses. Hopkins (10) accounts for 
the diminished carbon dioxide combining power in her 
subjects by a shift of the bicarbonate ions from the 
blood into the tissues and urine, and an increased 
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stability of acid oxyhemoglobin as the carbon dioxide 
tension of the plasma fell. 

The following experiments were designed to study 
the effect of a series of short sweat periods upon the 
chlorides and the acid-base balance, allowing a rest 
period between each sweat for the body to adjust 
itself to the losses encountered. Such repeated sweats 
compare in a measure with the intermittent sweating 
engaged in normally during hot summer days, and to 
the periodic sweating present in certain fibrile dis- 
eases. 

EXPERIMENTAL PROCEDURE 

The experiments were conducted during the cold 
months of the year when normal sweating is at a 
minimum. Fourteen normal adult subjects. 18 to 37 
years of age. were given four 20 minute sweat periods 
in a hot dry room in which the temperature varied 
from 140* F. to 1G0’ F. One-half to one hour of rest 
was allowed between each period. The skin of each 
subject was prepared before each sweat period by 
thorough cleansing with soap and water, alcohol, and 
ether, and the sweat collected from the chest and back 
by gently scraping the skin from below upward with 
the open mouth of a large test tube. The subjects were 
carefully cautioned to limit the sweat sample to the 
eccrine type and to avoid as far as possible contami- 
nation with the apocrine type of sweat. About 75 c.c. 
of sweat was collected for analysis from each subject 
during each of the four periods. These sweat samples 
nearly filled the vessels, which were tightly stoppered 
and the sweat analyzed within a short time ( two to 
three hours). The temperature, pulse rate, blood pres- 
sure and weight of each subject were recorded before 
and after each period. Samples of venous blood for 
the determination of the CO. combining power and 
chloride content were taken before and after the com- 
pletion of the tests. 

Fluids were given in ail but two subjects, in the 
form of a mixture of orange juice. lemon juice, and 
water, the chloride content of which was 8 mg. 103 
c.c. Beer was substituted for the fruit juice in two 
instances containing 3.1 mg. of chloride per 100 c.c. 
The total amount of fluid allowed each subject was 
1000-1500 c.c. and no fluid was given after the second 
sweat period. 

All urine passed during the entire period of ob- 
servation was collected, a specimen being obtained for 
analysis at the end of each period. No stools were 
passed and the respiratory losses were not determined. 
The approximate sweat loss was calculated from the 
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equation: sirtuf b>*» equal* wriylit tit?" mitHI" tirin' 
faff plus fluid ivtakt. 

RESULTS 

1. The majority of the group complained of a 
headache, a feeling of oppression. ami exhaustion. hut 
only one member wn* overcome, 1 o - 1 con*eiou»tsc.—. for 
a minute ami discontinued the te*l*. This occurred 
during the fourth period. A few subjects Were nan*.-, 
ated, one member vomiting a pint <>f fluid after the 
experiments were over. He suffered from n ?. W e 
throbbing headache throughout the tr*;*, 

2. The blood pressure nading* fill into four 
group*. In five subject? th» systolic prv**iiro ter.ibd 
to rise throughout the four jm- rind*. the av-r.vp« eleva- 
tion being 10 mm. of 1U\ In two -object', tin- .» 
level was maintained, while in foe <tibit.-!< it teod-d 


fourth period was usually iiurea*.<! uvir the pre- 
ceding one. The average urin<> chloride |n-* was t.e.r/i 
ntf. The total chloride |o>s from each subject averag'd 
r2r t mm. the chloride intat.e ranging from el mr, so 
12't ms'., the average rod chloride te.inp SIR! nig. 
The Wood chloride' 'Table !Jt *.u-r< decrea’id an 
avi.-mpe of 19 mg. per cent. In nine subject* they 
••".err ibcrea-e,!. remained constant in tbr—-. and were 
el-vafed in two. 

•V The CO. combining JKrtVrr of the (>[<*»! f Table 
II> iri-re.'.ml in -*■. m subjets, remain- >j constant in 
one, and m< ib ;ue"--l (r; five, the nvi rap.- for th<- 
proup b-inj' a ri-e <>f 1,-i Vo!, p--r rent. 

o. Th*‘ pH of the sweat varied from t.8 to A. 1 ’*. si.*- 
average of the ir.it i.-.t • p'clm-rg' !e-inp f.,.{9 ar.d th< 
final ■■ f --c i no-: - '• of. in twelve of she fourteen *ub- 
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to fall: the total drop averapinp 11 mm. of Up. In 
the two remaining instance* it ro-e dtirinp the tir.-t 
two period* and fell dtirinp the ln*t two. 

The variation* in diastolic pressure* corresponded in 
peneral to the systolic except in subject* (! and P: in 
whom the initial readings were low and beer had Ivon 
substituted for the fruit juiee mixture. In these sub- 
jects the diastolic pressure wa* indeterminate dtirinp 
the first two periods. but returned to normal levels in 
the fourth period. 

9. The pulse rates increased in all subjects, tin- 
averape rise beinp 21 beats per minute. The tempera- 
ture readinps foraf) were elevated from .2‘ to 2.2' F.. 
with an averape increase of 1.5* F. The maximal 
chanpes in temperature occurred in the earlier 
periods. 

*1. The chloride concentration of the sweat (Table 
I) increased in the later periods in nil subjects except 
one, the averape chloride loss for the four periods 
beinp 7222 mp. The urine chlorides, (Table It how- 
ever. became progressively less with each period, al- 
though the concentration in the specimens after the 
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j<ci* th*‘ I'll tended to increase with successive swe.it- 
tup*, while In only two instance.- wa* the final pit lo*« 
than tin' first. 

T be pll of the urine varied from 1.1 to ti.7. the 
group average beinp* elevated in the second and third 
period* and dropjiing below the original level in the 
final peri's!. The averape of the initial specimen* was 

5.. 57 and the final group 5.2. 

7. No sugar or albumin appeared in the urine 
tests. The specific gravity fell dtirinp the second and 
third period* from an initial 1.020-1.020 to 1.001- 

1.000, In two subjects the fourth period rending wa* 
1.020, but the remainder of the group maintained the 
low level*. 

8. Tiie net fluid loss raitped from t!R0 c.e. to 1,-tOO 
r.c. 

DISCUSSION 

Under the conditions of our experiments large 
quantities of chlorides were excreted in the sweat, the 
concentration of the sweat chlorides in general in- 
creasing with each period, while both the chloride 
concent ration and total chloride content in the urine 
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tended to decrease with each period (Chart 1). This 
low chloride content of the urine was associated with 
a low specific gravity. It is difficult to explain the 
rising chloride concentration in the sweat and corres- 
ponding fall in the urine, inasmuch as the average 
blood chloride concentration was decreased only 12 
mg./lOO c.c. and in two instances was increased 
(Chart 1). 

Simpson (11) observed a 40 nig. per cent decrease 
in the plasma chlorides in 80 per cent of a group fol- 
lowing a five hour continuous febrile period, which 
suggests that the rest periods in our series made pos- 
sible a mobilization of the chlorides from the tissues. 
The ingestion of 1,000 to 1,500 c.c. of a fruit juice 


not an infallible indication as to the presence of alka- 
losis but onlv indicates the alkali reserve of the blood. 
The variability of the plasma alkaline reserve must 
depend in part on mobilization of alkali from the tis- 
sues, which varies with the individual’s tissue reserve. 
It is significant that Hopkins’ fever periods were 
much shorter than those of Bischoff. 

In twelve of the fourteen subjects the pH of the 
sweat tended to increase with each successive period, 
suggesting a compensatory mechanism to combat the 
tendency toward alkalosis present in heat sweat ex- 
periments. 

The symptoms of headache, vertigo, nausea, vomit- 
ing and exhaustion which arose during our experi- 
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mixture, or beer, replaced but a small portion of the 
chloride loss resulting in an average net loss of 8184 
mg. Results indicate that such fluids wash the tissue 
salts out in the sweat, the depletion rising rapidly 
with any increase in sweat loss, the kidneys tending 
to conserve the diminishing chlorides of the body. 

The carbon dioxide combining power of the blood 
became elevated in but seven of the thirteen subjects, 
the average for the entire group constituting a rise 
of 1.4 volumes per cent. Bischoff et al, (7, 8, 9) con- 
cluded in their hyperpyrexia experiments that the 
alkali reserve was increased, while Hopkins (10) re- 
ported an average decrease in the carbon dioxide com- 
bining power. Since both reported plasma pHs above 
normal limits, it would appear that the CO, C.P. is 


ments in some of the subjects, closely parallel those 
observed by Ilench, Slocum and Popp (12) in their 
prolonged hyperpyrexia experiments, and by llardt 
and Rivers (18) in their cases of alkalosis following 
the excessive administration of alkalies. In our group, 
however, the temperature and blood pressure range 
was small, and evidence of only mild alkalosis was 
present. These symptoms in our series may have re- 
sulted from the marked depletion of chlorides from 
the tissues. Simpson et al (4), in the pyretolhernpy 
of neurosypliilis, found these symptoms abolished by 
the administration of .0 per cent sodium chloride. 

In diseases with intermittent febrile periods and 
sweats such as tuberculosis and malaria, and in the 
normal intermittent sweating on hot summer days. 
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ah opportunity i- present for the Wood to rvptenidi 
itself (it the expense of the tls-ues, mul Wood cheml*- 
try sit idic.x will jiot n vvnl the extent of the depletion 
of tissue chlorides. Such depletion may play an im- 
portant role in lowerinr the resistance <>f the indi- 
vidual. 

CONCLUSION’S 

1. Excessive sweating results in n marked less of 
chlorides from the tissues. 

2. Duriny repeated heat sweats the chloride con- 
centration of the sweat increases while that of the 
urine decreases. 

It. The Jill of heat sweat tends to increase with 
succeeding periods of sweating. 

•1. In intermittent heat sweats the tissue chloride 
depletion is much greater than the blood chloride con- 
tent would indicate. 
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Food Habits of the Patient with Peptic Ulcer 
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I jtflOM tirtti' to time article* appear in the literature 
v, kick sup pest that peptic ulcer may originate 
from faulty diets. Various writers have suppvsted 
that inarft quat>- ntnntmt* «»f vitamin- may bo respon- 
sible for this disease fit of which, vitamins A and I! 
have be. n particularly sm-wd. There in nl*o n suf- 
ficient amount rf ntk.-r evidence it, make one consider 
some form of deficiency as a cause of this disease. 
Aron. Wet<" and HoRmtann fit' reported that injec- 
tion* of histidine would prevent the development of 
ulcer in deyr, upon which they had performed an 
rp— ration similar to that introduced hy Mann and 
Williamson, nlthouph r»c»n?Jy. f-audweiss ( tt ) has 
IxTts unable t<> confirm thi- work. The succe-.fiil pro- 
duct ion of c-xp-ri mental u'o< rs in dop-< ha* followed 
operatier.- which have «■•«!, -tracked or dephtid the 
animal of is* Importai.t dip* situ- juice*. such &» the 
pancreatic, biliary, nnd du'sietiai rmretions f-Si. The 
obvic.;:* explanation for the development of u!c< r- fnl- 
iovinr these prieed'.ip-. has I --a an inad-'quatc neu- 
tr.vts’ratiors of tin- pa-trie jmn>; jet. it noverthe!e(>» 
follow a that such prt<''lur< ■■ mu-t disturb the animal':; 
direction and may prMuc< some hind of deficiency. 
!r. r. n-cer.t paj-" r. ivy i.V* hsi* it ported a scric* of 
animals f»4 on a diet whi>h included raw jmticrci* 
'.’.ho did not de'.eh p ulter fnll'.winp a Mann-William- 
»/,n operation. 

The ju-tifiration of ciirt-idcrinp that ulcer may re- 
full from a d‘fH<nry appear* warranted, if one com- 
pare: it? behavior with j-minnu* anemia which i- 
now hr, own to Is- rnun-d iiy a ih-fieiency. Itoth are 
chronic disea* c a rharnct»rir<-d by remissions and ex- 
acerbations. it i 1 arreptr-d that p< rniciotm anemia 
occur- in certain com titutior.nl type.*, and Drajwr and 
others (fit have ptre-M'd the importance of constitu- 
tion in the t tiolnpv of jeptic ulcer. Therefore, it 
■'rent'd worth while to study a proup of patient." with 
p'ptfc ulcer with the purj MI °e of determininp whether 
th'-y shoved an inadetpinte dietary, either in n peneral 
wav, or for specific f r»-*d - . 

METHOD OK STUDY 

Toed bi-torie* have f >*"'.*> taken on 25 patsrnt- Miffiritip 
from either n paxtrir or dnodtr.nl ulcer anti on 25 control?. 
A chart wav made out in which the vnrimi" type" of foods 
were irmupet) tinder the licndinir of meat, fi-h. cpir*. milt;, 
hatter, fruit, vr-ce table -, corrals, hread, relishes and d*\s- 
f, rt'. Placet were left for cherkinp any fooil eaten and 
wh-ther it wn*. taken once a day, once « week, once n 
month. or I ere often. The In-t place enabled the patient 
to write in bov.- much of each food was taken at one rerv- 
mp. In the beplmsinp there outline- were piven to the 
path at.i to fill in, hut it w found impossible In pet fuitic- 

•Dt--tlt*r.. Murjr Hlf-Vo-V; tt"l<lat, t'orisi-tx A.*!*t.nt IUrtlltnn, 
Cri.- P-r'. Uriel. *m 11,.,-iljt. 
tAo—jj,!/. j - im; ! rr, Veut ll-r. ' hrieh.m ttmilul. 
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factory report" from even the most intelligent patients, if 
they were nllnwed to fill in the questionnaire themselves. 
Therefore, each patient was questioned by one of us (M. 
K.t, who then filled in the answer." ns the questioning pro- 
ceeded. Ity this means we evert’ able to obtain what we 
ledieve was sufficiently accurate data on the individual's 
diet. Simitar studies were made on fili other individuals 
M-rvint; as a control, nliout half of which were taken front' 
patient- on the surpient wards nnd in whom there was no 
reason to su-pect dietary disturbances. The remainder 
was made up from friends livinp outside the hospital. 

After the data had hern accumulated, it was decided to 
express all the food factors in terms of the amount taken 
jut day. Thi" i° the method usunlly employed in refer- 
rinp to protein, carbohydrate nnd fat, and it seemed best 
to expre*" nil the other dietetic factors in the same way. 
In order to obtain an idea of the relative intake of 
vitamin*, there have been reduced to a unit value. The 
method which we used for dninp this has the ndvnntape of 
t"-inp easy and was satisfactory because we were intcr- 
rjttsf only in determininp the relative amount of these 
suh-tances which were taken by the different proups. The 
vitamin content of n piven fowl is expressed in most food 

Tahu: ! 

Showing thr diftrtir factors present in tiro " Xnrwai " 
dirtf, nnd the amounts of these far tors actually in- 
gested hu CS jr\tirnte with peptic ulcer and 25 
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tallies by plus mark", varyinp from one to four. If an 
arbitrarily chosen Welpht of food is considered to contain 
that number of plus nipna piven in a food table, a relative 
unit of intake may be reached. Wc used 2fi prams ns an 
arbitrary measure of the food. If n patient ntc 25 prams 
nf butter, he wn« considered to have inpested 1) plus 
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vitamin X and one plus vitamin I). Jf he ate 100 prntiis 
of butter he would have inpc-ted four limes the nmnuni, 
nr 12 plus vitamin A and 1 jiUjh vitamin 1>. Jty thi* 
method it i“, possible to ralrulnte tin' ndnlive intake of 
vitamins for one day ami thus obtain n comparative tipur*- 
for nil patients. 

Hccnupe the tukiniT of a f<-it history may involve a 
Taiiu- II 

Shn u*.« hull' 25 fulfil ittf v’it): ulrrr tied J 5 control* 
dixtrihutol thrir intnkr. Tlr figure* rTfirr • T < 
uunhrr /if <irn»i!U pep vrrk trhirh thr*e irili - 
vid'inh nrrmgttl 
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porpnnn) equation m far a* tin- attitude of tin- ht't--ry- 
taker >s concerned, it seemed l - -l to haw r--me rl. < n 
tip- nrciirnry of our hotories. A« « control v.-t- i-idctdot- 1 
the amount of fus'd ntpe*ted on theoretically normal dot*. 
For tlup purpose tun diets worn -ludiid, fin** oat made 
tip by one of u* tM. K.), tin' other #j' to' or. from a 
leaflet tnadi- up by a croup of db-tltians under ll-.o ilirre- 
tmn of Mo>« Frances Strrrie. Tim ri'tdt' ft'-rn l*th re- 
called normal diet* worn calculated b--foi*- tin- ro-uit" from 
ottr food histories \v r re obtained. A" avid 1 •- *-c«-n from a 
•itudy of tin- Inbirr, thr dirt of Mm Storm- provided an 
appreciably irreater intnlio of feed than the om- mado up 
by tis. Perhaps the difference tan l«- explained by tin- fact 
that Mi*<> SU-rm-'ii diet is nupp-rod to represent on Ideal 
diet; whereas, out- is tin expression of what wi- tedo-ve 
the avernpe normal patients cat. 

HKSUI/TS AND DISCUSSION 
Table I allow* the relative amount of various foot] 
factors which would be taken if a patient had eaten 
the two theoretical diets, anti the amount eaten by ottr 
proup of normal patients and those with an ulcer. If 
one compares the dic-t taken by the normal and the 
patients with ulcer, it is apparent that there is not 
much difference between them. On the whole the ulcer 


patient-i consumed a p renter amount of all tin- »ub- 
stnmev than the normals, which is mo it easily ri.ou.71 
by the fact that the ulcer patients on tin- avi rape, in- 
n-tul 2121.2K calories, whereas. the normal- took 
2<t 'o.ds calories. The lllr-r patients .*iver.V,'-d 1H - ! 
pram* of protein daily, which is certainly an rsd'spjate 
amount. The ulcer patients a!--, tend'd to tala- an 
adequate intake nf fat. which avenw'n! 11H prams ja-r 
day in this peri*-. The intake of minerals as repre- 
sented by calcium, phosphates and iron was :d<o some- 
what hlpher ani'inp tbo-e with nicer than r.-r.orsp the 
normals. Vitardin < ' tw- the only factor which, wa* 
c.iR-'Uutesl in smaller amounts by the ulcer path 
than the normals, nat-.i- !y. 1'.? units p<-r day, n< 
to units. Ho-.t.-wr, th< re i» no re.-.- op to f<el that 
this r*-pre-> nttsl an Inadequate amount of this vitamin 
A comparison of th- dirtarje. determined by ottr ii**\ 
with the theoretical diets show- t;o tvid-nre fern d- - 
tV*i‘‘r,t intake. Aitltoiivb then- were slipht did* rmi>-» 
in the nui-um*. of vitamins tnk* n, tl-.c-- wet.- pot « eik 
as to n{.p. ar sipmT-atst. 

Table 11 “how* the telative amounts of dill* rent 
type. of fr.-i taken |e, tha- normal je-r-ops ami the - 
with an tiher. Apain. th<- dith-reUr*- - ?e -m to I— of 
a minor order and d > not have any apparent -ipr. id- 
eate- A study of tit*- individual it- m ' of ft- 0. takin 
lit the two pro tip- sh-'tvid that the pati.fits with u';-r 
had as varied a choir*- of f <•-«!•* a* tin- normal indi- 
vidual* 

SUMMARY 

1‘rom this -tud>'. therefore, there !-- !-• t:o 

evidence that patienU with an ulrrr take an abnormal 
diet as concerns th*- total amount of the various fe*-d 
factor-' with which vie are now familiar, nor do th- i 
take an unbalanced diet in the sep.'-v of catiny certain 
articles of fosl to the eM'ltl«i*‘!t of tdhers. 

It perms rea*f<nah!e to deduce, therefore, that if 
pepth- nicer i< the n-sult of some form «f deficimry, 
that deficiency occurs not from faulty fco-1 l-.nbit? but 
tin- Jack of some intrinsic factor. 
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S INCE the studies of Pavlov, clinicians have at- 
tempted to influence the jrastric acidity of patients 
with peptic ulcer by dietetic measures, but diets high 
in fat and low in proteins or carbohydrates do not de- 
crease the acidify sufficiently to be of practical value. 
It is known now that food may also affect the acidity 
by its content of vitamins. If it should prove to be 
possible to control the acidity by regulating the 
intake of vitamins without producing undesirable 
effects, a useful addition to the tlierapeusis of peptic 
ulcer would be attained. 

The best approach to this problem seemed to be by 
means of the diet which Goldberger and Wheeler used 
to produce pellagra. It is now generally accepted that 
pellagra is the result of a deficiency, and in 1915 Gold- 
berger and Wheeler were able to produce experimental 
pellagra by giving volunteers a diet which contained 
only those foods on which patients had been observed 
to develop the disease. The diet was low in animal 
protein, and consisted chiefly of white wheat flour, 
eornmenl, hominy grits, cornstarch, white rice, granu- 
lated cane sugar, cane syrup, sweet potatoes, pork fat, 
cabbage, coljards, turnips, turnip greens, and co/Tce. 
With this diet, G of the 11 volunteers developed pel- 
lagra within 194 days. The average protein content 
varied between 41 and 54 grams; the fat between 01 
and 134 grams; and the carbohydrate between .187 
and 513 grams. 

Since their original work, Goldberger and Wheeler 
and their associates have tested a number of other 
foods for the pellagra preventive factor by experi- 
ments on dogs. From these studies they have dis- 
covered that several of the foods used in their original 
diet were relatively good sources of the pellagra pre- 
ventive factor, and using this work as a basis, they 
have since made up a diet which is more efficient in 
the production of this disease. 

It seemed to us, for several reasons, that this diet 
might be useful for treating patients with ulcer. Gold- 
berger found that by a judicious use of the diet he 
was able to keep his dogs at any stage of the disease 
that he wished. Thus, he could maintain them in a 
condition bordering on pellagra without, at the same 
time, actually producing the disease. It is known that 
quite a number of patients with pellagra have an 
achlorhydria. Although the relationship of the dis- 
ease and the achlorhydria is not yet clear, it is pos- 
sible that a diet which will produce pellagra may also 
lower or abolish the gastric acidity. If the gastric 
acidity could also be controlled in the same way that 
these investigators controlled the pellagra, the phy- 
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sicinn would command a useful procedure. Therefore, 
we determined to try a group of volunteers suffering 
with peptic ulcer on the diet of Goldberger. 

Since we started this investigation, Alvarez, Pilcher, 
Foley, Mayer, and Osterberg have reported the results 
of a study with a similar object in view. Tliev at- 
tempted to control the production of hydrochloric acid 
by a diet low in vitamin B,. They obtained no definite 
change either in the gastric acidity or the pepsin con- 
centration and concluded that a diet deficient in 
vitamin B, by itself was not likely to produce much 
reduction in gastric acidity. Because the diet of Gold- 
berger is not deficient in vitamin B, and is different 
from that of Alvarez and his associates, we continued 
our work. 

METHOD OF STUDY 

This study was carried out in the Gastro-Intcstinal 
Clinic of the Out-Door Department of the Peter Bent 
Brigham Hospital. We chose only those patients who wore 
intelligent enough to understand the object of our investi- 
gation, and only after we had explained fully the nature 
of our study, and that it was purely experimental. 

Five patients volunteered to take the diet. Each patient 
was given a typewritten copy which bad been made up by 
the dietitian, and on which the various foods were grouped 
according to the amount of pollngrn preventive factor, as 
determined by Goldberger. They were allowed prunes, 
oatmeal with sugar aud salt, linking powder biscuits, 
butter, black coffee, fat salt pork, Irish or sweet potatoes, 
floured gravy, beets, navy beans, American cheese, coffee, 
jello, carrots, boiled rice, evnpornted apples, cornmeal 
mush, and cornmeal muffins made out of white cornmeal. 
The patients reported once a week, at which time their 
weight was taken and the hemoglobin and red blood cell 
count was determined. Gastric analyses wore made every 
two or three weeks, and a test meal of GO c.c. of 8 per cent 
ethyl alcohol was used, the specimens being titrated in 
the usual way with Topher’s reagent and phenophthalein. 

Goldberger found it difficult to get prisoners to follow 
the diet even with the promise of a pardon in return for 
their cooperation. In spite of this fact, we were able to 
obtain data which seems to us worthy of consideration. 

PRESENTATION OF DATA 

Because of the variation in the way the patients 
followed the diet, the divergence of results, and the 
small number of cases which were studied, it seems 
that the data can be presented best by a summary of 
each case. 

Patient R. If. ODD. 184,170 was a 30-year old white 
male with a history of periodic attacks of symptoms of 
ulcer for four years. Roentgenologic examination showed 
an irregular duodenal cap with bilateral notching, and a 
demonstrable crater. There was definite tenderness over 
the ulcer. He was placed on a Sippy diet with relief from 
symptoms. After two weeks of the Sippy diet he was 
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given tho experimental dirt with alkaline powder* rxery 
two hours during tin- day. llr wn« maintained on tldx 
dirt for CS day.«. Thr first * i\ writ* hr lest Omr j ' ■< % i t ; 1 1 - , 
hut hr did not complain of wi-akne**, nml continued with 
his Work on tin ire truck. Hr had no symptom * of epi- 
gastric di*tri~* during thr experimental period. Then* 
wns no significant change in thr hhssi. Thr tirrt gsutriv 
analysis done one week aft«*i 1*0 in It on thr dirt «>*nwrd I! 
fasting frix* acidity of Hi. and a t»tn! aridity of it’!. 
After thr alcohol test tnral. thr frrr aridity w-a* 5.1 with 
a total aridity of df>. Aftrr ninr ive--V » «n It.** diet there 
was no drcrm*e in acidify. Thru tin* patient refuted t- 
eontinnr thr dirt ts-cau-e of id*, dftu-.tr for thr fir*!. 
Kxrrjit for one or two occasion* when thr patient admitted 
raltur meat, lie followed thr dirt r.nl-fnctnrily, r o far as 
ur know, lie was f r*-'- of symptom* durir-1' th>* whole 
rxprrimenlal period. 

rntirnt l’. H. ODD. I MM 10 wa* n ■tU-ycar ohl white 
male with n history of ulcer *ympb>mx of 1*2 to If* yre.r*’ 
durntom. Woven year? prrvteti’ly h- had on '.;>*-t nU n 
for a perforated duodenal ulcer, and since that time hr 
had MilTerrd from fn*i*jrht Attacks of ulcer ilrtirw 
iloentgvriolegtr oxamitixteut rrvrahd n r* n- '.a”? deforft*.: r p 
in the duodenal cap. n bilateral notching. ar.d n definite 
crater. For * rvctal months prrvi ms to f hi * -Indy, th** 
patient had ben taking fre*p»»nt d-e< of milk and 
powders without relief of hi* symptom*. Hr «n» rt.-.'te i 
on tho experimental dirt and wax followed for It’.' day*. 
During thr fir*! twelve v.cit.» he h**, four r*>nR*i< hit 
vnrird very lltth* thereafter. A ml count at the l'*,*inuin.‘ 
of thr study wax •l.tl'hfl.W 1 . Nine wi-V* later if in* .’>.* 
200,000. lie ti* i*d 0 to K alktxlttu* powder* n day thtvugh- 
nut tho experimental pried. The first (*n*’,ri* ntialyw* 
showed n fa* tint; frr<* aridity of |0 nr:d a total acidity • f 
.12. Pollnwing the t**t tn**al thr free nri*!it> ni' fe rn 
U-52 and the total acidity M'-f-t. During flu* fir**, two 
Weeks of tho die*, hr rontinued to have c-Mishtcrahle epi- 
gastric distress both durini: the day ami f.ii'ht. During 
the thirtl week, h.o v.e*. r r . lie began to for! much fetter, ftrd 
continued til be comfortable until he had a n eutnr.r. of 
the ulcer distress twelve weeks later. Tlir ntutric analysis 
done after three weeks and nine wnks showed tv> rigid!!* 
ennt variation from the original test. After ten weed,** on 
the diet the roentgenologic examination showed the irregu- 
larity of the dti<vl«*nal rap, hut no crater could Is* visu- 
alised. The diet wa* then im*rrn«rd to allow* one serving 
daily of string beans, lettuce or turnips, food (traded ns 
"slight" in the pellagra preventive value. After twelve 
weeks on the diet the gastric analysis showed no signlfi- 
cant reduction. In spite of this fact the patient wn« more 
comfortable than at any time in the previous six months. 
Foods somewhat higher in tlieir pellnttrn preventive value 
were gradually added. He returned two weeks Inter com- 
plninintr of noctumnt distress. Because he was tird de- 
sirous of going back to the original diet, he was (liven 
skimmed milk to he taken at hourly intervals during tlie 
day with alkaline powders at intervals of n half hour. 
One week later he felt better, but a week nfter this com- 
plained of much epigastric distress. He was then Riven a 
Sippy diet in place of the experimental one. At no time 
did this pntient develop symptoms or physical signs of 
pcllngrn. We believe that he followed the regime faith- 
fully. He was symptom-free for some period of time nfter 
following the diet. We cannot (rive any reason for this 
relief. 


Patient X, It. nun, IPS, 1 17 w*n* a .'>* -year el-J whits 
male with a hi-tory of epiga-tric distm- for four nrM tt 
l.alf months prrvi-.u* to the time W,. ?v.e the pv.br.*. ,«ix 
Weeks le* fore our seeing him his du*.*h.*ia! ulcer p-rf.-ai"! 
and wn* cb-rd. At the time he raiw* under our ob-ena- 
tlo-i he Was having tin dhtrox, and „ rorr.!ci-rit>h..p; - ex. 
nminsth-n showed a small, c-tilrartcd, Irregular duodena! 
rap with no depi ’tisfrable crater. Hartrir ar,Jl>*j» showed 
m> free aridity in tl.e fa-png specimen ftr.d a total scHdy 
of only 7. After tahir.r a t*-t meal the free aridity wax 
f»! and the total aridity o'*. He wa-. maintained on the 
experimental diet f>,r If, day*. Uuriri; that time hr* 
r*> Weight and did not r* mplain of epigastric dxtr*—. Th- 
gs-.lrie analysis after file y, <v>. ,,n the diet r hotted e-fs*i- 
tially the ftrrr fiodirg* ax 1 - fore. * h- h a 1 r.o dirtte-s 
t-'f..re Starting thr dirt and Over whole taking (>. it wax 
imp«-<ri*de to make him follow a . * r i c*. regime. 

lr: contrast t.i thr-,- three pv.imts who fo)!*iwr.{ the 
diet with In— Irf.ite cotr.fi ft, title were tw .1 I 'hef-r whs 
wer>- tirab’r to ceu.tiftue i-r'a*i*e of a rm*iirr>*ntr* of c;*t- 
(*a*ttir dtstre«« 

I’atie-.t J. V, ouih IMC.t.t was a Jv-jrar o.'.J Italian 

!jl*-rer wh'« ha 1 i ad intermittent aid ruir.al distrr-.* i<r 
th.ir* year*, lb er.fyr;- * examination showed thick - 
* nest (-.sstrir rugae arid at! irregular durdrriat cap. tJa*tnc 
nmlyrxx ,*1 .wril a jerxl-tcntly high aridity, t h. - are "je*. 

ef free «.-td atnais al* ve ilk ar.*f th- t- ta’ ar-d ftl.o.r 70. 
Pre'.i*'*:»ly I.- had l«*»-n follxwir.j* a hippy di-t with relief, 
tie was jdar-d rti th- ex j - r in'.-r.’.al dirt but stiffen'd a 
refit o. i f I *,i*. ae.'J wxr.t back to the Kippy lii't after two 
day*. 

Patbf.t I' Ik <>fiP. 172,'HO was a n2*year eld Italian 
hi :*ewife *|*.*i had t'en fo!l*ir.cxl in the <ia*trvi*Ir.te*tir,at 
Ftiiiir for to o year*. Bo**r.tner,idr***c examination shots nl 
an (rrcgulxr asymmetric duodena! cap ar.d a difitiifc 
crater. In March. IP'S, she had a return of her symplotm 
and «.n placed on n Sippy diet. One month later she tin* 
rjuftr r-Tr.fert.'ibV, although she still had the nixtturna! 
dixtrr-s. Fh<* wax plnre-1 on the rxporimcnSat diet, nti! 
one wiej. later ct tnplninrd of a return ef rexrrr < p!ra*‘ric 
di*tri***. Skimrr.nl milk wa* added to the diet at hourly 
ie.teraals. Alth.otlirb this gave V'W.C relief, she wax tm- 
willliii; to continue th? exfmrinieittal diet and was allawn! 
to gw tmrV; on the Sippy rrtiime. Both nf lhe*c patbntx 
Were nervous Italians tir.il objected particularly to the 
diet, tpii’.r aside from the tjuestien of discomfort. 

DISCUSSION 

A review of the data reveals that no positive ri-uilt? 
were oldnined by putting the palienlt* on the experi- 
mental diet. In no cn?e was tlien* a lowering of the 
gastric acidity, a change in the Wood, or a develop- 
ment of any evidence of pellagra. Perhaps ilie patients 
did not follow tiie diet closely enough or for n long 
enough time. Whatever the reason, it seems evident 
that it is impractical to treat patients with peptic 
nicer by this diet. We believe that some of the patients 
followed it ns closely ns any person would do. unless 
some great inducement such ns n cure could be olTcred. 
One pntient was maintained on the dirt ns long as 
125 dnys without any positive results. It is possible 
that a longer period of observation might have pro- , 
duccd changes, but we did not wish to carry them to 
the point of developing pollngrn, Goldbergor and 
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Wheeler kept their eleven volunteers on a similar diet 
for 194 days. Six of these developed definite signs of 
pellagra, but did not do so until after 160 days of the 
diet. We considered that 125 days was a sufficiently 
long period to test out the practical application of the 
diet and still not run the chance of producing pellagra. 
We were interested in the relative degree of comfort 
•which some of the patients enjoyed while on the diet. 
However, no conclusions can be drawn from this fact 
because it is well known that patients suffering from 
a chronic disease may develop temporary relief after 
starting a new regime. 

CONCLUSION 

Five patients with a duodenal ulcer were placed on 
a diet low in the pellagra preventive substance, with 
the object of trying to reduce the gastric acidity. Two 
of these followed the diet for a period of several days. 
Two followed it for an average of 59 days, and one as 
long as 125 days.' None of the patients developed any 
change in their gastric analysis or blood findings. Two 


of the patients had temporary relief which we could 
not associate with the diet. Although it seems pos- 
sible that such a diet might be used to reduce the 
gastric acidity, if a study could be carried out under 
more carefully controlled conditions, it appears im- 
practical to use such a diet for the treatment of 
patients with peptic ulcer. 
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Dental Caries and Paradental Disturbances* 

III. The Dietary History and Its Value in Dental and Medical Practice* 

By 

NINA SIMMONDS, Sc.D.f 

SAN FRANCISCO, CALIFORNIA 


I N the course of studies being carried out in the Col- 
lege of Dentistry at the University of California 
on the relation of diet to dental problems an endeavor 
has been made to secure as accurate a dietary history 
as is possible from the patient, or from the patient’s 
mother in case of a child. Since few of us recall many 
details regarding our food habits before the age of 15 
years or so, whenever possible, even in the case of 
adults, we have interviewed the patient’s mother (per- 
sonally or by correspondence) regarding these early 
years. 

We were fully aware, before we attempted to take 
dietary histories of patients, that the experience of 
most persons, who have endeavored to learn what a 
person’s food habits have been' by questioning the 
individual, has been rather disappointing. But we 
were very anxious to secure such data so have at- 
tempted to work out a technique which gives a by 
and large estimate of an individual’s nutritional back- 
ground. As a result of this experience it is believed 
that in most instances it is possible to secure a fairly 
accurate (in a relative sense, of course) estimate of 
the present and past nutritional record of an indi- 
vidual, provided sufficient time, and a moderate 
amount of tact and diplomacy are used. 

However, it is not intended to give the impression 
that the degree of accuracy of interpretation of re- 
sults, such as one expects in animal research, is pos- 
sible. But the data have shown that it is possible to 
say in most instances whether or not unsatisfactory 

^Research conducted under Brants made by the University of Cali- 
iornia. College of Dentistry; California State Dental Association; 

Academy of Periodontology ; Board of Research. Univer- 
6 tt ■ California ! and Good Teeth Council for Children, Inc. 
»Hi ni i V r era ‘* y of California, College of Dentistry, 
bubmitted May 22, 1937. - * 


nutrition may be a factor in the etiology of the dis- 
order, which has brought the patient to our attention. 
Furthermore, it is possible to evaluate the various 
dietary factors (in a general way) which in turn gives 
a rather clear picture as to which dietary essentials 
have been present in smallest amounts. Paper IV of 
this series will discuss the problem of the evaluation 
of the dietary history. 

The fundamentals of an adequate diet and the foods 
supplying them have been known for several years. 
But a detailed dietary study of approximately 450 per- 
sons suffering from various dental and medical dis- 
orders has shown that very few of these persons are 
taking a satisfactory diet. In most instances studied 
the reason was not a financial one. The reason ap- 
peared to be a lack of an understanding that one of 
the prerequisites for optimum health is that the diet 
should contain liberal amounts of all dietary factors. 
It is fully recognized that a diet may contain adequate 
(liberal) amounts of all dietary essentials but, due to 
the body’s failure to assimilate them, malnutrition or 
even deficiency diseases may result. It cannot be 
stressed too often that the mere fact that an indi- 
vidual is not suffering from one of the deficiency 
diseases is no indication that his (or her) diet is 
optimum from a nutrition standpoint. Although we 
fully appreciate that (1) poor mouth hygiene, (2) 
endocrine disturbances, (3) hereditary factors, (4) 
developmental defects, (5) general health and (6) 
lack of professional care, often complicate dental 
problems, we question whether the newer knowledge 
of nutrition is as yet being applied by the majority of 
persons ; we do not believe that optimum nutrition on 
a large scale over a period of years (except among 
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certain primitive peoples) has been given a chance to 
show what it can do in the prevention of dental dis- 
orders. However, it appears that there are certain 
dental problems which are primarily inheritance 
problems over which nutrition has little or no control. 
An example in point: certain enamel problems. That 
all persons are not capable of the same degree of 
health (which in turn also refers to dental health) is 
undoubtedly true; in other words, inheritance may 
and in many instances does set a limit to what a 
person is capable of from a health standpoint. Eco- 
nomics may or may not complicate one’s health 
problem. 

In the light of the experience in taking about 450 
dietary histories, a series of questions has been formu- 
lated which forms part of this paper. No one is more 
cognizant than the author of the fact that the usual 
answers to questionnaires are frequently not of great 
value, but it is not intended that this set of questions 
be given to a patient. They are for the guidance of 
the dentist, the dietitian, the physician, or other per- 
sons sufficiently trained to take dietary histories. 
Naturally all questions do not apply to all patients. As 
soon as one is familiar with the many factors which 
may enter into the nutritional background of an indi- 
vidual, the questionnaire can be dispensed with, but 
until one is familiar witfi the technique it serves as a 
reminder of important points. 

The questionnaire is divided into several parts: 
Part I consists of eleven questions which apply to the 
diet and health of the mother and also to the general 
health of the family. Part II (to be answered by the 
mother, if possible) is concerned directly with the 
food habits of the individual up to about 15 years of 
age. This section is further divided into two parts: 
(1) dietary habits up to the age of 6 years; (2) from 
age 6 to 15 years of age. Ages are relative of course. 
Part III is devoted to “Some Health and Hygiene 
Factors” which may or may not complicate the nutri- 
tion problem (to be answered by the mother, if pos- 
sible). Part IV consists of questions to be answered 
by the patient, i.e., food habits in general after 15 
years of age. Part V is composed of questions relative 
to “Health and Hygiene Factors” which may have 
complicated the nutrition problem from about the age 
of 15 to the present time. In all instances the age 
division is relative. It has been found that the ma- 
jority 7 of persons interviewed recalled in a general 
way their food habits after the age of 12 to 15. They 
did not remember details of menus of course, but any 
individual even before the age of 12 knows whether 
the family lived on a ranch (and the kind of a ranch, 
fruits, stock, wheat, or dairy, etc.) a small farm, in 
a village where it was possible to have their own cow, 
a few chickens, and possibly a few fruit trees, or 
whether the family lived in a city where all foods had 
to be purchased. This information is of importance 
in a nutrition history due to its bearing upon the food 
supply of the family. 

Unless the income is rather large such foods as 
milk, meat, butter, eggs, fresh and canned vegetables 
are not used so abundantly, due to the cost, as they 
are when available on a farm. In other words, in 
many instances all that is necessary is to secure the 
“nutritional set-up” of a family, and with a moderate 
amount of experience one can estimate with a fair 
degree of accuracy, as human studies go, what the 
food supply has consisted of. Personal likes and dis- 


likes must always be taken into consideration; an 
abundance of food of high nutritive value may have 
been available but due to a personal idiosyncrasy (not 
necessarily an allergy) the individual has not" taken 
the type of diet he or she could so easily have taken. 

If the market orders of a family appear to contain 
an abundance of high nutritive value foods, this does 
not necessarily mean that an individual has taken- a 
highly satisfactory diet. But if the market orders 
over a. considerable period of time are known to have 
been inadequate (and there has been no outside source 
of food) naturally the diet of the individual members 
must have been inadequate. The statement that all 
persons sat at the same table and so must have eaten 
the same diet has long been known not to he true; 
amount of food eaten and likes and dislikes complicate 
the problem. 

Not infrequently a person has had two or more 
periods in his life from a dietary standpoint. For 
example, an individual may have been bom on a ranch 
and lived there for the first 15 years of his life. ATiTVr, 
eggs, butter, fruits and vegetables were abundant: he 
liked these foods and ate liberal amounts of them. He 
was out of doors a great deal especially in summer so 
sunshine played its part as a source of vitamin D. No 
severe illnesses complicated his childhood. From the 
age of 15 to 40 he may have lived in a city with an 
entirely different set of conditions as regards his food 
supply and outdoor life. These details are very im- 
portant from the standpoint of a dietary history. 

Another person may have had an entirely different 
childhood even though he did live on a farm. He may 
have had a long series of illnesses which not only 
complicated his nutrition problem but also kept him 
from leading the active outdoor life of a country 
child. Another patient may be one of a family of 
six or more children who lived in a city on a small 
income. Dut to expense, milk, butter, cheese, eggs, 
meats, fresh or canned fruits, and vegetables had to 
be used in small quantities ; cereals and their products 
being less expensive foods, had to be used in greater 
abundance. The mother may not have known enough 
about food values to spend the food money as wisely 
as it could have been spent. Cereals and their products 
are primarily energy foods. If a patient recalls that 
from an early age he has taken either or both tea and 
coffee, one is fairly safe in estimating that less milk 
has been consumed than is believed necessary for a 
child, due in part to the limited quantity of the fluid 
intake. In other words, each patient must be con- 
sidered as an individual. It often takes considerable 

time and patience to learn the many factors which 
have played a role in an individual’s nutrition-set-up. 

DIETARY HISTORY 

Patient No ... Date 

Name .Telephone No 

Address Nationality 

Date of birth .Language spoken 

Place of birth Height "Weight 

Type of body build: Slender Normal Stocky. . - - 

"Width-Weight: (Consult "Width-Weight Tables for Boys 

and Girls; Men and Women; of Helen B. Pryor, H.D., 

Stanford University Press. Stanford University, Cali- 
fornia) . 

PART I 

The following 11 questions apply to the MOTHER of 
the patient, or to the general health of the family. 
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1. What was the state of your health during the 10 

years before the patient was born? 

If not in good health, please name illness or illnesses and 
treatment 

2. WSat were your dietary habits a few years before 
your pregnancy for the patient, during the pregnancy and 
while nursing in respect to : 

a. Meats, including fish (name kinds) ... ... 

b. Eggs • 

c. Vegetables (fresh and canned) .... 

d. Fruits (fresh and canned) 

e. Milk ' 

f. Cheese 

g. Cereals (which are/were your favorites) . . 

How often used? .... 

h. Bread — white, whole wheat, or rye 

i. Tea of coffee — or both 

How many cups on an average per day? 

3. Were you an out-doors person? ... 

4. Were you in good health during pregnancy for 

patient? 

5. Amount of nausea: Few months?. 

During entire pregnancy? 

If quite miserable, please make a general statement as to 
the amount of food retained? 

6. In general what is the state of health of the various 

members of the family? . . 

Have any of the various members of the family ever had 

tuberculosis? ... - • 

Arthritis? .' . . . ■ ■ • 

If various members of the family have had “many ill- 
nesses” please name them 

7. Is there a history of deafness in the family? 

If so, which members? 

8. Have any members of the family had kidney stones? 

Bladder stones If so, which 

members, and at what ages? 

9. Is there a history of allergy in the family — eczema, 

hay fever, asthma? If so, what form and which 
members? 

10. Are you (mother) of a nervous temperament? . 

11. What is the dental condition of the various members 

of the family? • . . 

Grandparents : Maternal ... ... Paternal 

Father (also his brothers and sisters) . . ... 

Mother (also her brothers and sisters) . 

Brothers (if any, of the patient) 

Sisters (if any, of the patient) 

Does the patient have better teeth or poorer teeth than 

other members of the family? 

■Or are his (or her) teeth above average? 

DIETARY HISTORY 
PART II 

DIETARY HISTORY OF PATIENT UP TO ABOUT 
6 YEARS OF AGE 

The following questions in Parts II and III to be an- 
swered, if possible, by the patient’s mother, father, or near 
relative. (Note: "you” and '‘your” refer to patient unless 
otherwise stated). 

1. What number child are you in the family? (1st, 

2nd, 3rd) 

How much did you weigh at birth? 

How long a time between you and previous child? 

How many children are/were there in the family? .... 

2. Were you breast fed? >. 

If so, for how long? 

3. If not breast fed, what type of formula were you 

given? 

Was a preparation such as Mellin’s used? 

Horlick’s malted milk? Cereal, gruel, plus milk ... 

Were you fed a condensed milk? 

If so, at what age and for how long? 

Were you fed an evaporated milk? 


4. Were you a difficult feeding problem as a baby? 

Were you several months old (about how many 

months) before a diet was found to agree with you? 

5. Whether or not you were breast-fed, about what 
age were such foods as the following given: 

■Orange juice . ... How much? At the age 

of a year about how much were you being given? 

Cod liver oil or preparations having same or similar 

dietary properties How much? At the age 

of a year about how much were you being given? 

Apple sauce Prunes 

Eggs Meat 

Scraped apple or other fruit such as bananas 

Mashed potatoes Pureed veg. (name kinds) 

6. What other foods such as cereals, bread and butter 

were given and in what amounts? Were 

these foods used generously or moderately? 

7. Did you have a good- appetite as a small child under 

6? Or were you one of those children who 

“never had any appetite?” 

8. What were your candy habits before the age 

of 6? . . 

9. Were you given much sugar on your cereals or in 

other foods, such as cocoa, up to the age of 6? 

Cookies? Cake? 

10. In general, UP TO THE AGE OF 6 YEARS, were 
the following foods used: Liberally? Average? or Spar- 
ingly? (If Liberally please mark XXX, Average XX, , 
Sparingly X) . 

Milk — as milk, or as cocoa or other milk drinks 

Milk — in custards, puddings, or in ice cream 

Milk — in creamed soups, creamed vegetables, creamed 

meats 

Eggs — as eggs In custards 

Fruits — apples or oranges (please state which or if both 
were used) 


During the winter (including late fall and early spring). 
During the summer (including late spring and early fall) . 

Cheese, if used, the kinds 

Cod liver oil or other preparations supplying extra vita- 
mins A and D Name preparations used 

Fish — kinds (how often used) ? 

Cereals (name kinds used most frequently) 

Vegetables (name kinds) 

Bread — White, Whole wheat, or Rye 

Meats — kinds (how prepared) . . ' 

Sweet foods, such as jams, jellies, candy, honey, cakes, 
cookies 


(Please give as much information about the use of milk, 
eggs, fruits, cereals, meats, cod liver oil, and sweets as it 
is possible to recall. Outdoor and sunshine habits will be 
asked for later) . 

DIETARY HISTORY . 

Between the Ages of 6 and About 15 Years 
What changes were made in the diet between the ages 
of 6 and 15 years in regards to the foods listed below? If 
certain foods were used liberally for a few years, then 
average or sparingly for several years please indicate this. 
Please indicate: Liberally XXX; Average XX; Sparingly 
X. 

Milk — as milk or as cocoa or other milk drinks 

Milk — as custards, puddings or ice cream 

Milk — in creamed soups, creamed vegetables, or creamed 

meats . . Butter Eggs 

Cod liver oil or other preparations supplying vitamins A 

and D 

Fruits or fruit juices: 

Oranges Apples 

Bananas . ... Peaches 

Other fruits 
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have such as: dancing lessons, singing lessons, Scout 
Activities, Camp Fire Activities? 

28. How much time do you devote to school activities, 

such as athletics, class offices, or dramatics, etc 

29. In addition to your outside activities, do you go to 
the movies or to parties frequently enough to interfere 

with getting sufficient rest? . . . . 

When do you go to the movies? . ... 

Do you feel tired much of the time? . . 

Please give as much information as possible about the 
general health, the question of rest, the problem of over- 
fatigue, or any nervous disorders which may have 
occurred. 

DIETARY HISTORY 
PART rv 

The following questions to be answered by the patient 
when over 15 or so years of age. 

Between the ages of 15 and 25 and from 25 to the 
present time. What has been the trend in your dietary 
habits in regards to the following foods? 

If used almost daily please mark XXX, once or twice 
a week XX, and only occasionally X. (Of course, the 
amounts used are of importance, hut as one becomes 
familiar with the technique of taking dietary histories, 
these can be estimated fairly well according to the “nutri- 
tional-set-up” of the individual. No dietary history of 
this nature could be more than a by-and-large estimate of 
a person’s food habits, but it has its value nevertheless). 

Between ages 25 years to 
FRUITS 15 and 25 present time 

Apples 
Bananas 

Oranges . ... 

Grapefruit 

Peaches (fresh, canned, 

dried) 

Apricots (fresh, canned, 

dried) 

Lemons 

Pineapple 

Prunes (fresh or dried) . 

Also seasonal fruits, as 

strawberries 

CEREALS 

Favorite cereals (please 

list) 

Bread, white or whole grain 
(Average No. slices per day) 

Was rice a favorite cereal? 

Cornmeal (yellow or white) 

Between ages 25 years to 
VEGETABLES 15 and 25 present time 

Tomatoes (fresh or canned) 

Carrots (raw or cooked) 

Lettuce and other greens 
Potatoes: White ... 

Sweet 

Cabbages (cooked) 

(as cole slaw) . .... ... 

Onions (raw or cooked) 

String beans 

Greens: Beet, dandelion, 

turnip tops, spinach 

Please name ones used) 

Navy beans, or other dried 
beans and peas — please 

name which ones 


Lima beans 

Nuts, including peanuts • 

MEATS, SEA-EOODS and 
DAIRY PRODUCTS 

Meats (including liver, etc.) 

Fish (kinds) 

Shell-fish 

Eggs, (as eggs) 

(in other foods, i.e. 

custards) 

Cheese (cottage) 

(other cheese) 

Milk, as milk, cocoa, and 

other milk drinks 

Buttermilk 

Did sour milk in any of its 
various forms ever enter 

into your diet? 

Ice cream, milk shakes, or 
the other fountain drinks 
containing milk or ice 

cream 

Were meats and vegetables 

often served creamed 

Were creamed soups or 
macaroni and cheese 

served frequently 

Were custards, or the other 
puddings using milknsed 

freely for desserts 

SWEETS 

Sugar on cereals — in coffee, 

cocoa, etc. . . . 

Candy . 

Are you especially fond of 
candy of the Life Saver 

Type? 

Cakes and cookies 

Pies, doughnuts ‘ 

Have you taken any cod liver oil or other preparations of 

vitamins A and D in recent years? 

If so, when and for how long? •. 

What preparations did you take? 

Have you taken any yeast tablets, Bern ax, or the other 

vitamin B preparations? 

If so, details 

On an average how many glasses of water do you drink 

per day? 

Other fluids, such as tea, coffee, fruit, or tomato juice .... 


Have you any marked dislikes among foods? 

If so, what foods? 

As you recall your winter diet over the past 10 to 15 
years (depending upon the age of the patient) was it 
largely one of cooked foods, for example: cereals, griddle 
cakes, eggs, meats, potatoes, and other cooked vegetables, 
bread, butter, cookies, cakes, pies, coffee, or tea or both? 

In other words, was a minimum of milk, raw foods ( or 

canned tomatoes) used? 

Have you ever made any marked change in your diet? 


If so, what change? 

When? Why? 

Do you chew gum? How often? . . . 

Do you tend to he regular in your eating habits? 
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If not, why? 

By and large, what is your liquor consumption? . 

Please state whether AT THE PRESENT TIME you 
eat sparingly (S) , moderately (M), or freely (F), of the 
following foodstuffs: 


9. Does your dentist say your mouth shows good evi- 
dence of mouth hygiene? 

10. What illnesses (and of what duration were they) 
have you had since you were about 15 years of age? 

11. Have illnesses complicated your nutrition problem? 


Meat 

Fish 

Bread 

White "Whole Grain 

Fruits (name those 
used most freely) 

Cheese 

Eggs (No. 
per week) 







Butter 

Fresh 

Milk 

Buttermilk 
(glasses daily) 

•Cocoa or chocolate 
Cups daily 

Potatoes 

Tomatoes 

Raw Cooked 

Julrt* 





' 

, 


Veg 

Cooked 

tables 

Salads 

Cereals freely 

Name those used 

Tea 

Cups daily 

Coffee 

Cups daily 

Cakes 

Pies 








Rich pastry 

Candy 

Rice 

Macaroni or spaghetti 

Olive oil or 
other salad oils 

Nuts 







Cigars 

No. daily 

Cigarettes 

No. daily 

Do you smoke a pipe? 
No. daily 

Any other items of interest 






Will the menus requested below give a fairly accurate esti- 
mate of your PRESENT food habits? 

If not, why not? 

Please mention the time of meals, and also the time of 
taking extra food. Include all candy, milk shakes, ice 
cream cones, nuts, fruit, etc., taken between meals. 

Please submit menus for TWO WEEKS, giving the 
APPROXIMATE AMOUNT of food eaten at each meal, 
such as 1 glass of milk (8 oz. or otherwise), 1 cup of 
coffee with or without cream and sugar, 2 eggs, 2 medium 
sized servings of potatoes, average serving of meat, etc. 

PART V 

SOME HEALTH and HYGIENE PROBLEMS which 
may have complicated the NUTRITION PROBLEM. 
(From age of about 15 to the PRESENT TIME). 

1. About what age did you stop growing? 

Did you grow several inches between about 15 and 20 

years of age? 

How many inches? 

2. Have you always been about your present fauild? 

Or did you have a tendency toward 

obesity when younger? 

3. Between what years did most of your teeth decay 

take place? 

4. During the past two to three years have you had 

more tooth decay than for several years prior to this 
time? 

5. What kind of tooth brush do you use? Hard 

Medium Soft 

How long have you used this kind? .... 

6. Do you use tooth paste? 

If so, what kind or kinds? - • - 

If powder, what kind or kinds? 

7. What changes, if any, have you made in your tooth 
brushes, powder, or paste during the past two years? 


8. Have you been troubled with bleeding of the gums? 


If so, how? Has a physician ever 

prescribed a special diet for you? If so, for what illness? 

Did you follow directions carefully? 

Results? 

12. Have you been subject to colds during the past 10 

years? 

13. ' Have you been chronically tired for years? 

If so, to what do you attribute this? 

14. During the past 10 to 25 years (depending upon 
age of the patient) have you been out of doors much 

except possible weekends? If so, please give a. 

few details as to approximate time spent in sunshine, 
Were you in hiking clothes, swimming suit, or in shorts? 


15. Is your occupation now such that you spend most 

of your time in-doors? „ 

16. Does your skin burn easily? 

Or, do you take a tan? 

17. How much rest do you take (sleep) ? . . . . 

Is this more or less than you have taken over the past 10 - 
to 16 years? - 

18. Do you have time to rest an hour in the afternoon? 

'Would you be willing to do this? 

19. -Are you or have you -been for several years under 

great emotional strain? 

Are you inclined to worry? 

20. If patient is a mother, how many children and 

what are their ages? 

How many were breast fed? 

For how long? 

21. In general, what has been your state of health for 

the past 10 to 15 years? 

Please mention any other items of interest pertaining 
to health or dietary matters not included in the above 
questions. 

The interpretation of the nutritional history will be 
undertaken in the next paper. The evaluation of the 
various nutritive factors such as calcium, phosphorus, 
protein, and the vitamins will be discussed. It should 
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be' emphasized however, that the evaluation is of 
course only a by and large estimate; it is obvious that 
it could not be otherwise. The importance of the 
evaluation of the various dietary essentials in the 
dietary history is likely to be over estimated. It is’ 
not at all necessary to attempt an evaluation but at 
times it is easier for a patient to understand why it 
is necessary to add certain foods to his diet if, for 
example, the point is made that his diet could be rated 
only Low to Fair in calcium whereas the goal should 
be excellent for all factors. For practical work the 
problem which is of importance is whether or not un- 
satisfactory nutrition may be playing a role in the 
etiology of the disorder from which the patient is suf- 
fering. When one has an understanding of the funda- 
mentals of nutrition it is believed that if the questions 
listed are answered intelligently, it will be possible to 
say whether faulty nutrition may be a factor in the 
disorder. 

The question of the assimilation of the various 
dietary factors is of course the all important one. The 
dietary history gives no information on this point 
except in so far as the general health of the individual 
may be concerned. That factors beyond the control 
of the individual may influence assimilation is well 
known. On the one hand, one may take what appears 
to be an inadequate supply of calcium or other dietary 
factor but may have extraordinarily efficient assimila- 
tion. Are these persons the exception or are they the 
rule? Probably the exception. On the other hand a 
person whose food habits are apparently excellent may 
be unable to utilize so effectively the elements present. 

The object of asking for two weeks menus is not 
with the idea in mind that these menus will be an 
indication of the individual’s food habits over the past 
several years. They may be, but not necessarily so. 
The purpose in asking for them is to learn what the 
person’s nutrition set-up is at the present time in 
order to be able to make suggestions which will re- 
quire the fewest changes in his routine food habits. 
At times of course it is necessary to make a number 
of. -rather radical changes, but experience has shown 
that the fewer'the changes the greater the possibility 
of a patient adhering to the new diet. For example, 
if the data suggests that a person’s diet is low in 
vitamin B and whole grain cereals and whole grain 
breads (so-called) are distasteful to him, it is much 
better to suggest another source of vitamin B such as 
yeast tablets even though they may be more expensive 
than to urge the cereal preparations. Each person’s 
food problems are different but when it is once known 
what his dislikes are and what foods are difficult for 
him to secure for one reason or another, it is a re- 


latively simple matter to adjust all these differences 
so that his diet will be optimum in all dietary factors. 

In nutrition work it is not of great importance what 
a person ate today or yesterday but it is of importance 
what an individual’s nutrition interests -or nutrition- 
set-up has been for the past 10 to 20 years. Deficiency 
diseases are the spectacular phase of nutrition work. 
Many persons are unquestionably taking diets below 
the optimum in dietary essentials but not low enough 
to bring about deficiency diseases. However, border- 
line cases of scurvy, beriberi, and pellagra are being 
recognized with increasing frequency. 

It is not intended to give the impression that the 
relation of diet to disease belongs in the field of den- 
tistry; only a well trained physician or a dietitian 
working under his direction should prescribe diets for 
special illnesses such as diabetes, gastric or duodenal 
ulcer, or other conditions where diet is of special im- 
portance. But it would seem that it is entirely within 
the province of the dentist to suggest a more adequate 
diet for a patient unless, as just stated, the individual 
is on a special diet under his physician. One of the 
best books on normal nutrition is by Dr. L. Jean 
Bogert entitled “Nutrition and Physical Fitness." 
Any one interested in nutrition would profit greatly 
by reading it. 

That factors other - than diet enter into many dental 
and medical problems, no one would deny but by the 
same token that many of the distressing conditions 
seen by dentists and physicians have been aggravated 
by faulty nutrition is undoubtedly equally true. 

SUMMARY 

Although factors other than nutrition unquestion- 
ably play a role in dental and medical disorders, data 
suggest that knowledge of a person’s nutrition-set-up 
is of importance in dental and medical work. 

A series of questions which have been found useful 
in securing a nutritional history is given. When a 
person is familiar with the dietary properties of foods 
it is not a difficult matter to decide whether an un- 
satisfactory diet may be playing a role in the disorder. 
For practical work this is all that is necessary. 

However, in a forthcoming paper the evaluation of 
the dietary* history as regards the calcium, phos- 
phorus, protein, and vitamin content will be discussed. 
The interpretation of such data is of course relative; 
it is obvious that it could not be otherwise. 

That a person may! be taking a highly satisfactory 
diet and yet be poorly nourished due to poor assimila- 
tion of the dietary essentials is recognized; this im- 
portant point should never be lost sight of. 


Syphilis of the Stomach 


By 

HARRY J. MAYER, M.D. 

LOS ANGELES, CALIFORNIA 


T'HE diagnosis of gastric syphilis should be of inter- 
est to gastro-enterologist, internist, syphilologist, 
surgeon, roentgenologist and pathologist. According 
to critical reviews of the literature by Hartwell (1) 
and Pusch (2) in as few as thirty-five cases is the 


diagnosis acceptable on the basis of adequately re- 
corded histo-pathological evidence. In approximately 
three hundred reported cases, the foundation for the 
diagnosis rested on clinical grounds, including: 

1 — a positive Wassermann reaction, 2 — favorable 
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ologic hour-glass deformity simulating carcinoma (Fie 

1 ). 

REPORT OF CASE 

W. U. was a white man, 47 years of age, unmarried 
automobile salesman, whose chief complaints on first 
admission to Cedars of Lebanon Hospital, August 5, 
1936, were epigastric distress, vomiting and loss of 
weight. Past history revealed luetic infection in 1917 
which had been treated. Veterans’ hospital records 
disclosed blood AVassermann and spinal fluid as nega- 
tive in 1935. The onset was in 1933, when patient 
had pain-food-ease sequence and relief by alkalies. 
Symptoms during the year preceding entrance to 
hospital had been increasing in severity, patient ex- 
periencing epigastric discomfort described as a sensa- 
tion of distension aggraved by solid food, emesis 
giving relief. Attacks were most severe after mid- 
night. Large quantities of mucus were present, gross 
blood being seen on one occasion. Liquid was better 
tolerated than solid food. Alkalies, anti-spasmodics 
and hypnotics were ineffective in allaying distress. A 
loss of weight of thirty pounds was precipitated by a ' 
semi-starvation treatment (?) with colonic irriga- 
tions inflicted by a cultist institution. Physical ex- 
amination showed a white man of good color, whose 
bodily nutrition was well maintained despite loss of 
weight. Resistance to palpation was encountered in 
the epigastrium but no tumor mass could be felt. 
Although the Romberg was negative, inequality of 
patellar reflexes was noted. Leucocyte counts ranged 
from 15,000 to 10,000, neutrophiles 73.5 to 80.5%, 
•hemoglobin 89 to 93% and erythrocytes 4,800,000. 


Fig. 1 

response to anti-syphilitic therapy and 3 — roentgen- 
ological simulation of either ulcer or carcinoma. 

A review of the literature reveals that the diagnosis of 
gastric syphilis may be compatible with negative seroldgic 
reactions. In 7.5% of cases in the extensive series re- 
ported by Eusterman (3) the Wassermann was negative. 

There may be, furthermore, in absence of symptomatic 
and/or roentgenologic improvement following application 
of therapeutic test no confirmation of clinical diagnosis. 

The condition of 29% of patients in this series of specifi- 
cally treated cases was reported as being unchanged and 
7% as having died (4). No roentgenologic change was 
observed in 46% of these patients re-examined with 
X-rays after anti-syphilitic treatment (5). 

Rar-ity of morgue incidence is stressed by all contribu- 
tors to the literature. Turnbull (6) of London, is quoted 
as finding a single possible case of luetic stomach in 3,000 
necropsies. Syinmers (7) at Bellevue in a study based 
upon 4,880 autopsies found among 314 syphilitics only one 
case of gastric involvement of a specific nature. Singer 
and Meyer (8) at Cook County did not find a single in- 
stance in 5,000 autopsies. The case to be described here 
is the second of its kind encountered by a local group of 
pathologists (9) in 15,000 postmortem examinations, 
covering an experience of 25 years. 

A survey of the authenticated cases shows that fre- 
quently the diagnosis was unsuspected pre-operatively or 
antemortem, being fortuitously arrived at by the patholo- 
gist. 

Although the serologic reactions in the case to be de- 
scribed were practically negative and the final response to 
intensive anti-luetic' therapy indifferent, the clinical • diag- 
nosis^ was adhered to regardless of persistent roentgen- Fig. 2. Large superficial ulcer. 
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Fig. 3. Enormously thickened stomach wall, bisected and 
everted. 


Stools were chemically positive for occult blood on two 
occasions and negative a like number of times. In- 
vestigation of hepatic function yielded a negative 
galactose tolerance test and an icterus index of 7. 
Gastric contents contained free HC1 and gave positive 
guaiac tests. Two Wassermann reactions shortly be- 
fore and after specific treatment was commenced were 
doubtfully positive, the Kahn precipitation test being 
negative. At the conclusion of fourteen weeks of anti- 
luetic treatment, both Wassermann and Kahn tests 
were negative. An electrocardiogram showed slight 
elevation of T take-off in Leads I and II and an up- 
right T wave in Lead IV, suggesting possible coronary 
artery involvement. 

X-ray on August 7, 1936, showed a persistent hour- 
glass deformity (Fig. 1). On re-examination Sept. 5, 
roentgenologist reported infiltration was increased as 
compared with previous exposure. Serial refills of the 
stoma’ch with barium at monthly intervals during the 
following eight weeks showed expansion of upper and 
lower loculi, hour-glass constriction of the midportion 


persisting. August 8, it was observed that patient’s 
genera] condition did not correspond with the degree 
of carcinomatous involvement simulated by X-ray 
findings. In view of the luetic history although the 
Wassermann was doubtfully positive and the Kahn 
negative, a provisional diagnosis of syphilis of the 
stomach was made. 

Patient was given daily intramuscular injections of 
1/6 gr. mercury succinimide and 225 grains of sodium 
iodide, orally, for three weeks preliminary to neo- 
arsphenamine. There was no amelioration in symp- 
toms after five weeks of hospitalization. Although 
X-ray indicated increased infiltration and despite 
chiding from roentgenologist and others, patient was 
dismissed without surgical exploration. Since patient’s 
body weight had been maintained, it was felt that 
ultimately he would respond favorably to further anti- 
syphilitic treatment. 

Additional treatment was given totaling 5 gr. 
mercury succinimide 3 Gm. neoarsphenamine and 24 
gr. thio-bismol, along with sodium iodide. Three 
weeks after dismissal from hospital, patient had 
gained fifteen pounds in weight, showing definite 
symptomatic improvement. 

An exacerbation of repeated attacks of emesis pre- 
ceded by abdominal distress, (replacing epigastric dis- 
comfort), commenced October 9. Pain and emesis in- 
creased in severity during the ensuing month. A loss 
of five pounds in weight took place in the week pre- 
ceding re-entry to hospital, patient reporting vomiting 
considerable quantity of bright blood on one occasion. 
Surgical exploration now seemed advisable, diagnosis 
on re-admission November 16 being gastric syphilis. 

Operation was performed November 17. by Dr. 
Isaac Y. Olch. The stomach was found to contain a 
mass of enormously thickened or edematous inflamma- 
tory tissue extending across the middle. Above this 
mass of scar tissue the stomach was dilated resulting 
in a definite constriction or hour-glass deformity. Be- 
cause of the extent of the edematous inflammatory 
tissue, it was impossible to excise scar. Gastro-enter- 
ostomy was done anteriorly. Following evisceration 
11/30/36 patient died 12/4/36. 

On postmortem examination was found a large 
superficial ulcer (Fig. 2), with a slightly rolled up 
edge covering about one-half the area of the open 
stomach, the wall of which was enormously thickened 
(Fig. 3). The induration extended along the lesser 
curvature practically to the esophageal opening, the 
base of the ulcer encircling the midportion of stomach 
being of firm fibrous tissue. The lining of the aorta 
was greatly roughened being raised into irregular 
folds (Fig. 4). In both lungs was an extensive con- 
solidated bronchopneumonia with abscess formation. 
Microscopic section through the edge of stomach ulcer 
shows the enormous thickening, edema and dense 
fibrosis in the submucosa. The round cell infiltration 
is diffuse and extensive (Fig. 5). In sections of the 
aorta there was round cell infiltration about the vasa 
vasorum. 

The pathological and roentgenologic findings in this 
case agree with the excellent description by Pusch 
(2). The thickening is concentric and sufficiently pre- 
dominant between cardia and pylorus to result in 
hour-glass deformity. The annular involvement is 
primarily intramural with extensive secondary super- 
ficial ulceration. 

As first observed in America by Flexner (10) the 




506 


American Journal of Digestive Diseases and Nutrition 





Fig. 4. Gross appearance of syphilitic aortitis. 

pathological process is localized chiefly in the sub- 
mucosa. The ulcer is not gummatous but rather 
an indirect form of necrosis of mucous membrane 
brought about by combined softening of submucous 
infiltration and obliteration of blood vessels in the 
same situation. The mucous membrane thus deprived 
of its nutrition becomes necrotic, is removed, the 
ulceration resulting. As Boyd (11) points out, it is 
by no means easy to say even under the microscope if 
a piece of stomach wall is or is not syphilitic. The 
only adequate proof — that of sp. pallida has not been 
incontrovertibly offered. 

Judged by existing pathological criteria, there is 
adequate anatomical evidence in this case to justify 
the diagnosis of syphilis of the stomach. 

COMMENT 

A laboratory finding which may bear only a chron- 
ological relationship was a gradual reduction in the 
leucocyte count from 15,000 to 10,000 accompanied by 
the disappearance of occult blood from stool. The 
neutrophile trend, however, was upwards. In any 


event, the preceding observation lent a bit of moral 
support to the differential diagnosis, the interpreta- 
tion being that of a favorable response to treatment 
in a secondarily infected ulceration of a specific rather 
than a carcinomatous growth. 

Carman’s (12) observation in 1917 of the dispro- 
portion between patient’s generally good condition and 
the extent of gastric involvement, roentgenologically 
simulating malignancy has been emphasized by many 
subsequent contributors to the literature. Even with 
this thought in mind, it was not easy at all times to 
maintain courage in adhering to diagnosis of gastric 
syphilis in the face of refractory response to what is 
ordinarily regarded as specific therapy in specific dis- 
ease. Since the odds, statistically, favor the diagnosis 
of carcinoma, the consequences of mistaking a malig- 
nant for a syphilitic lesion are likely to be disastrous 
from a diagnostic standpoint. It is not surprising, 
therefore, that early surgical exploration has been 
recommended by internists and syphilologists as well 
as surgeons whenever the slightest suspicion of carci- 
noma is entertained. 

In giving indications for laparotomy, Meyer and 
Singer (13) point out that it is generally agreed that 
only a relatively short period for the therapeutic test 
is warranted. Einhorn is quoted as recommending a 
test period of from two to four weeks: Bockus and 
Bank (14) quote O’Leary ahd Eusterman as regard- • 
ing six weeks as the average time. 

Stokes is cited as believing that six weeks is too 
long to wait when there is some chance for radical 
removal if prompt operation is performed. He recom- 
mends two injections of 0.3 Gm. of arsphenamine to 
be followed by operation if no improvement occurs. 

In the writer’s opinion the loss; of time , being the 
most serious objection to the therapeutic test in event 
the lesion proves to be carcinomatous is of little.thera- 
peutic significance. Either carcinoma or syphilis of 



Fig. 5. Microphotograph of a section through the 
mucous membrane shown in Fig. 2. Cellular infiltration 
edema and hypertrophy of submucosa. 
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the stomach of a roentgenologic magnitude apparent 
in Fig. 1 on surgical exploration is likely to be found 
non-resectable. 

SUMMARY 

This case of gastric syphilis is reported because : 

1. The diagnosis was confirmed by histo-patholo- 
gieal study. 


2. The diagnosis may be compatible with (a) 
negative or weakly positive serologic reactions (b) 
failure of symptomatic and/or roentgenologic im- 
provement after intensive antisyphilitic treatment. 

3. It resembled late carcinoma therapeutically as 
well as roentgenologically insomuch as neither condi- 
tion is amenable to treatment. 


i. 


5. 

e. 
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Carcinoma of the Small Intestine as a Hidden Cause of Anemia 

By 

A. R. HATCHER, M.D., F.A.C.S. 
and 

K. E. VOLDENG, M.D., M.S., F.A.C.S. 

WELLINGTON. KANSAS 


P RIMARY carcinoma of the small bowel is not fre- 
quently encountered. At the Mayo Clinic, of all 
the carcinoma of the gastro-intestinal tract, from the 
cardiac end of the stomach down to and including the 
rectum, only .02% are located in the small bowel (1) . 

The symptoms arising from carcinoma of the small 
intestine, as a rule, result from either obstruction or 
anemia. When obstructive features are present, a cor- 
rect diagnosis is reached with little difficulty; how- 
ever, when such a bowel or abdominal history is lack- 
ing, a resulting anemia may present a most puzzling 
diagnostic problem to the physician. 

The following case report demonstrates: first, how 
baffling and intractable anemia and debility may be as 
a result of a concealed carcinoma of the ileum, and 
second, the remarkable absence of any abdominal find- 
ings or symptoms directly referable to an intestinal 
new growth, which had undoubtedly been present for 
many months. 

The history of this patient about to be recited is 
involved. It will, however, be given in a somewhat 
detailed fashion in order that the reader may thor- 
oughly evaluate the situation. 

The patient, a woman, aged 64, first consulted us in 
regard to her present illness in May, 1934. At that 
time, her chief complaint was “spells of weakness and 
easy fatigue associated with distress over the heart." 
She had had what she called an attack of “Flu” three 
months previously, following which her heart palpi- 
tated on exertion, and she would tend to have short 
spells of sharp pains in her left chest. Following an 
attack of palpitation, she would be extremely weak 
and compelled to lie down. Her appetite was poor, 
with a resulting weight loss of twenty pounds during 
those three months. She was somewhat nauseated at 

Sabmfttcd February 20 , 1937. 


times. The patient has had fever of 100° F frequently 
during the past few weeks with occasional sense of 
chilliness. 

Hemorrhoidectomy had been carried out elsewhere 
two months previously. The first attempt in the 
surgical procedure had to be postponed because of 
severe pains in the back and through the chest, ap- 
parently coming on following the preoperative hypo- 
dermic. The operation was successfully performed 
two days after this episode, with subsequent satis- 
factory healing of'the rectum. 

Evaluation of the history brought out numerous 
minor complaints which were, however, of no signifi- 
cance in this record. An appendectomy and a Baldy- 
Webster suspension of the uterus was done in 1920. 
In 1922, several stones were removed from the gall 
bladder, and three years later a complete cholecystec- 
tomy was done. All of this surgery was carried out 
by us. Recovery from these surgical procedures was 
uneventful. Both tonsils were removed in 1925. Her 
health in general had been very good during the past 
few years. 

Physical examination as noted at that first visit was 
as follows: Patient is a middle-aged, white female, 
who has apparently lost some weight and appears to 
be in poor general health. Temperature is 99° F. 
Pulse rate is 96 per minute. Respiration is 20 per 
minute. Blood pressure is 140/64, measured in milli- 
meters of mercury. Her weight is 145 pounds. The 
skin has an ashy, grey, pasty appearance, and the 
mucous membrane suggest anemia. Hair, scalp, eyes, 
ears, nose are normal. The teeth, gums, and throat 
are in good condition. The thyroid gland is palpable, 
but not enlarged. No glands or stiffness of the neck 
can be found. Chest excursion is normal on each side. 
The breath sounds are normal. The apical heart beat 
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Fig. 1. Photograph of gross specimen. Upper arrow is 
passing down ileum toward tumor and the lower arrow is 
situated in the distal ileum as it passes away from the 
tumor. 

is heard best in the sixth interspace, 12 centimeters 
from the sternal border. The heart beat is forceful, 
and the second sound is accentuated over the entire 
precordium. No murmurs can be elicited. The muscles 
at several areas on the chest wall seem tender to firm 
pressure, and this is particularly noted posteriorly on 
either side of the sixth dorsal vertebrae. The back is 
otherwise normal. The abdomen is rounded and soft, 
and no tumors are found. There is a slight tender- 
ness on deep palpation over the cecum and mid- 
epigastrium. 

Examination of the pelvic organs shows the uterus 
to be of normal size and well-fixed anteriorly. The 
left ovary cannot be palpated; however, there is a 
small, firm, freely movable mass in the right adnexal 
region which is undoubtedly a somewhat enlarged 
ovary. The rectum shows considerable sensitivity and 
sphincter tone is more marked than usual. All deep 
tendon reflexes are exaggerated although no patholo- 
gical responses can be demonstrated. 

The patient had been seen and treated in the years 
past by one of us, for minor spells of easy fatigue, 
palpitation, and nervousness. The history at this time 
naturally suggested somewhat the same story that 
she had told us in those past years, for which an 
organic basis was never found. Because, however, of 
(1) fever, (2) weight loss, and (3) apparent general 
debility, it was felt that something organic must have 
appeared in order to produce those findings. 

A period of hospitalization for more thoi-ough study 
and observation of the patient was carried out with 
the following additional information. The patient con- 
sistently had an afternoon rise in temperature usually 
between 99° F.. and 100° F. A catheterized specimen 


of urine showed a faint trace of albumen and 80 pu» 
cells per cubic millimeter. Hemoglobin estimated by 
the Dare method was 83%. The red blood cells 
numbered 4,180,000; the white blood cells, 8,750 per 
cubic millimeter, and the morphological study of 
stained, differential blood smears did not show any 
points of significance. Inspection of the rectum 
showed one area of residual scars of recent surgery 
and several small internal hemorrhoids. A shallow 
fissure was found in the posterior commissure of the 
anal canal. Sigmoidoscopic examination was negative. 
A trace of occult blood was present in the fecal 
matter ; however, this was while the patient was on a 
full diet, and this finding was not considered signifi- 
cant. During her hospital stay, the patient complained 
of numerous aches and pains throughout the chest, 
back, and abdomen, although none of these seemed to 
aid in interpreting her case. The temperature gradu- 
ally resumed a normal level, the pulse maintained a 
normal rate, and she improved generally. Repeated ex- 
aminations of the urine proved this difficulty to be 
subsiding. She was dismissed from the hospital after 
ten days in a much improved condition, and continued 
as an ambulatory patient on treatment for her (1) 
general health, (2) urinary infection, and (3) ap- 
parent nervous instability. 

During the next three months, the patient remained 
considerably improved. Her appetite was fair and 
her bowels continued entirely regular. Her weight 
remained at 145 pounds. Her weakness was still noted 
and she occasionally had fleeting pains through the 
region of her heart, and noted palpitation on moderate 
exertion. She occasionally had mild gaseous indiges- 
tion after meals. The urine became normal. 

The patient returned in September of that same 
year, four months after her first examination, com- 
plaining of a return of her general weakness and re- 
curring afternoon fever averaging usually about 100° 
F. The gastro-intestinal tract remained symptomless. 
She slept well, had a fairly good appetite, and there 
was nothing in her history to arouse suspicion re- 
garding the source of any trouble. The patient ap- 
peared to be more anemic. The pulse rate was 90 per 
minute. The blood pressure was 126/70 measured in 
millimeters of mercury. Her temperature was 99° F. 
Physical examination revealed no additional features. 
At this time her hemoglobin was 60% (Dare) . The 
red blood cells numbered 3,480,000, and the white 
blood cells 13,300 per cubic millimeter. Study of the 
stained smears demonstrated considerable achromia 
and poikilocytosis of the erythrocytic elements. The 
urine showed 20 pus cells per cubic millimeter, but 
was otherwise normal. Analysis of the gastric con- 
tents after an Ewald meal demonstrated values for 
free hydrochloric acid 14, and total acid 32. An ag- 
glutination test for Malta fever was negative. X-ray 
visualization of the entire gastro-intestinal tract 
showed no pathology. Sigmoidoscopic examination 
was negative with the exception of the presence of an 
irritable rectal canal with small irregular internal 
hemorrhoids and small posterior fissure. Slight bleed- 
ing occurred in this fissure following instrumentation 
of the rectum and the patient stated she had noted a 
streak of red blood in the stool at times. 

Our impression at the time of this second exami- 
nation was that this patient’s symptoms were due 
chiefly to her anemia which we felt was caused by her 
poor nutritional state and in part .by slight rectal 
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bleeding. During tin* remainder <«f tin* patients lift*, 
the anemia was the outstanding feature, and our 
efforts were directed toward irradiration of this 
problem. The rectum was treated locally, and she was 
piven strenuous anti-anemic therapy. 

Some symptomatic improvement resulted id the fol- 
lowing few weeks ; however, there was a tendency at 
times to note palpitation, shortness of breath, weak- 
ness, and pains over the heart on slight exertion. In 
spite of many weeks of anti-anemic therapy and con- 
servative therapy for her rectum, only slight improve- 
ment was noted in her anemia. The urine remained 
free from significant amounts of pus. A low grade 
afternoon fever continued quite regularly and her 
general debility constantly was prominent. The patient 
noted frequently a vague sense of fullness and deep 
dull distress in the right upper abdomen. Anemia was 
the only satisfactory explanation we were aide to give 
for any of these subjective symptoms. Her condition 
remained unsatisfactory, but there were times when 
the patient felt considerably stronger. We were at a 
loss to know what was causing the patient's anemia 
and why it did not respond to numerous schedules of 
stringent blood building therapy. 

In the early months of 1955 we continued attemp- 
ting to build up the patient’s general health through 
every possible route. In spite of our eiTorls, exami- 
nation of her blood in May showed G2(7 (Darn) liemo- 
plobin and the red blood cells numbered .‘3,200,000 per 
cubic millimeter. Marked achromia, anisocytosis, and 
poikilocytosis were present with numerous macro- 
cytes. We never were able to find a nucleated red cell 
in any of her blood smears. A trace of occult blood 
continued to be present in the stools; however, this 
feature was again discounted because of her general 
diet, liver preparations, and possible occasional drop 
of blood from the rectum. The slight right ovarian 
enlargement remained unchanged in size or character. 


We had been handling this patient for ten months and 
were unable to improve the anemia or fmd the cause 
of the trouble, so our suggestion at this time was that 
the patient have a complete examination by another 
consultant; and this course was immediately followed. 

This investigation resulted in a negative report 
with the exception of the marked secondary anemia 
and a finding of blood in the stools. No note was 
made regarding the small tumor which we had found 
in her right pelvis. This consultant suggested that 
further rectal surgery be carried out in the belief that 
this was the source of her bleeding. This examination 
concluded a very complete laboratory: and Roentgen 
examination; and we were all again unable to find 
what we constantly suspected: a malignant growth. 

Strenuous anti-anemic therapy was continued and 
every effort made to increase (he patient’s general 
physical state. She was anxious to visit relatives who 
lived in the lake section of Wisconsin and this trip 
was advised in hopes that such a rest would further 
increase her general health. She was followed closely 
by a physician in that locality who promptly reported 
back that the patient was not improving. In fact, 
the anemia and general weakness became more pro- 
nounced. 

She was advised to consult another clinic group at 
once; ami on August 29, 19:35, the patient presented 
herself to that group for a thorough investigation. 
Here again an attempt was made to explain the 
weakness, physical and mental depression, fever and 
anemia. They verified the findings of a firm, possibly 
cystic, moveable mass in the right side of the pelvis, 
which they also thought probably ovarian, since it 
could not tie localized through X-ray examination of 
the stomach, colon and sigmoidoscopie examination 
for a distance of 2-1 centimeters. These consultants 
did advise the patient to remain for a motor meal in 
order to investigate particularly the ileocecal coil, 
however the patient refused this re-check. This clinic 
group might have identified the tumor, had such a 
procedure been carried out. Their only suggestions 
were to continue liver and iron therapy and to have 
periodic examinations of the tumor in the pelvis. 
Finding a trace of occult blood in stools was not con- 
sidered of prime importance. 

The patient returned home and seemed to show a 
slight improvement. She became afebrile and her 
strength was definitely better. We repeatedly ex- 
amined the pelvis in regard to the right pelvic tumor 
and made a note that, it had remained unchanged 
since our first examination over a year ago, and that 
the tumor was undoubtedly ovarian and of no real 
significance. We also appreciated the fact that 
previous pelvic surgery might have distorted the 
pelvic anatomy. 

Improvement, was only temporary and her condition 
again began to fail. Because of the extreme serious- 
ness of her condition ami our utter inability to eitiier 
make a diagnosis or to successfully treat her, she was 
advised to consult still further. 

In October, 1925, she visited another consulting 
physician who again carried out a thorough investiga- 
tion, the results of which gave us no additional find- 
ings. This physician felt the anemia belonged to the 
so-called hypochromic type, and his only suggestion 
was to continue with iron and liver therapy. Again 
the possibility of a malignant growth seemed to be 
ruled out. 
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The patient’s condition gradually became more 
severe and constant bed rest became a necessity. 

In November, 1935, she was again hospitalized by 
us for the purpose of giving her repeated blood trans- 
fusions combined with a regime of absolute bed rest. 
Examination again revealed a severe secondary 
anemia and a constant daily fever of between 100° 
and 101° F. Hemoglobin was estimated to be 50% 
(Dare). Red blood cells numbered 3,280,000 per cubic 
millimeter. The only other finding which we previ- 
ously had always noted was the presence of small 
amounts of blood in the stools. The abdomen was 
entirely negative to examination and the bowels were 
very regular. The patient did complain from time to 
time of vague upper abdominal symptoms and nausea. 
However, we could place no significance to these 
features. During the course of six weeks, blood was 
given intravenously and intramuscularly at frequent 
intervals to a total of 1780 cubic centimeters. Liver 
and iron was administered by intramuscular injection. 
A re-check of her gastric analysis showed a com- 
paratively low amount of free hydrochloric acid, so 
this acid was supplied with each meal with a resulting 
lessening of her nausea. Considerable improvement 
was evidenced during the first weeks of this hospitali- 
zation, and her hemoglobin was elevated to 70% 
(Dare) and the red blood cells numbered 3,790,000 
per cubic millimeter. She continued to show a mild 
leukocytosis, however the morphology of the white 
cells remained normal. Her condition in general was 
the best it had been for several months and her 
temperature only occasionally reached 99.4. She was 
again sent home on a restricted schedule of activity 
and a continuation of anti-anemic and general 
measures. This improvement was of relatively short 
duration, and she promptly showed a return of her 
severe anemia, fever and extreme weakness. 

Our impression was that this was either a malig- 
nancy which we were unable to identify; or, it was a 
primary blood disease which was not amenable to any 
therapy which we had to offer. We were at a com- 
plete loss to know what next to do. We had repeatedly 
considered the advisability of performing an explora- 
tory abdominal laparotomy; however, it seemed use- 
less to enter an abdomen which neither history or 
clinical findings could point to even a suspicious organ. 
We were convinced that the small pelvic tumor was 
an innocent, right ovarian enlargement. We advised 
bed rest at home, liver, iron, sedatives when nervous, 
vitamines and a nourishing diet. She continued to 
fail; and during the last week of her illness, her 
weakness, weight loss, and general debility was most 
marked. She veritably melted away under our own 
eyes and we .were ignorant of the cause. During the 
last few days of her illness the fever was extreme and 
her pulse was practically imperceptible. Twenty-four 
hours before her death, the patient expelled a large, 
liquid, bloody stool. This was not of the tarry type, 
however it was not bright red. This hemorrhage con- 
vinced us that she had a tumor of the bowel as the 
chief cause of death which we knew must inevitably 
follow in a few hours. Death occurred on April 13, 
1936, over two years following the onset of her illness. 

POST-MORTEM REPORT 

The autopsy was performed at a funeral home eight 
hours post-mortem. 

The body is that of a white female, apparently about 


fifty-five years of age. There has been marked weight 
loss and there is a marked pallor to the skin and 
mucous membranes. Old upper, right rectus and 
lower, mid-line abdominal surgical scars are present. 
The eyes, nose, ears, and mouth are essentially nega- 
tive. Nothing of note is evidenced on the extremities 
other than emaciation and pallor. 

A “Y” type autopsy incision is made, exposing the 
thoracic and abdominal cavities. 

The Thoracic Cavity ; The pericardial sac is normal 
in size, shape, ‘and position, and contains about five 
cubic centimeters of clear, straw-colored fluid. No 
adhesions are present. Both pleural cavities are free 
and contain no excess fluid. There is considerable 
hypostatic congestion, but no true consolidation is 
present. The diaphragm is in a normal position on 
both sides. Mediastinal contents and hilus glands 
show nothing .of note. 

The Abdominal Cavity: The solid organs are in 
normal position and nothing unusual can be seen on 
superficial examination of the abdominal contents. 
There are dense adhesions in the region of the gall 
bladder fossa which fix the duodenum and hepatic 
flexure of the colon firmly against the undersurface of 
the liver. The appendix is absent. The cecum is free. 
Many enlarged lymph glands are present medial to 
the cecum, representing a marked lymphadenopathy 
of the mesenteric and retroperitoneal chain of nodes. 
These glands extend up along the root of the mesen- 
tery to the pancreas. The largest node measures 2 x 
2x3 cm. Evidence of surgical uterine suspension is 
present which holds a small regular uterus anterior in 
good position. The right posterior part of the fundus 



Fig. 3. Portion of small nodule found in wall of 
jejunum. The jejunal mucosa is not related to the tumor 
nodule. 
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scientiously and properly performed can be made to 
be quite as accurate and reliable in the diagnosis of 
diseases of the small intestine, as it has become in 
the diagnosis of diseases of the esophagus, stomach 
and colon.” 

The second criticism we offer is that an early ex- 
ploratory surgical procedure should have been carried 
out, in which case at least the hemorrhaging lesion 
could have been readily removed, even though a cancer 
cure might not have been possible. Such a procedure 
might have added years to this patient’s life, and if 
done early enough, would have carried possibility for 
complete cure. We hope through this report to stress 
these two criticisms and offer them as urgent sug- 


gestions to those doctors who may see such rather 
rare clinical problems as the one recited. ' 


, SUMMARY 

1. A case of carcinoma o the ileum is presented. 

2. Continuous slight bleeding of a hidden small in- 
testinal carcinoma may produce “unexplained anemia.” 

3. More careful roentgenological examination of 
the small bowel is urged in cases of suspected gastro- 
intestinal bleeding. 

4. Laparotomy may be the only means of discover- 
ing a bleeding carcinoma of the small intestine. 
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Errors in Gastro-enteroiogic Diagnosis 

By 

MEYER GOLOB, M.D.* 

NEW YORK. NEW YORK 


A FTER many years of gastro-enteroiogic practice 
I am convinced that success in this field rests 
largely on the ability to make a correct diagnosis. This 
is, of course, to a certain extent true of all other 
branches of medical art, but in the gastro-intestinal 
field as in no other, is the available information so 
equivocal, even though we have the fullest cooperation 
from the patient. And it may very well be added, in 
no other field are mistakes in diagnosis so serious in 
their immediate consequences, nor so far-reaching in 
their ultimate results. 

The psychology' of the gastro-intestinal patient is 
peculiar. It would seem that the majority of those 
who are referred after their ailments have become 
well-established visit the consultant not so much to 
find out what he thinks, as to judge of that doctor’s 
cleverness and professional acumen, by concealing 
from him all the data which they alone can supply, as 
if to see if he still can make a diagnosis in spite of all 
the hindrances they can possibly throw in his way. 
Some will volunteer no information — it must be 
drawn from them by prolonged and searching ques- 
tioning. Others wilfully conceal their symptoms. 
Others again will greatly magnify their ailments, or 
will minimize them by gross understatement. Fre- 
quently — in clinic practice especially, the patient will 
be unable to command language in which to describe 
what he has felt. Or again he may be so hypersensi- 
tive to suffering of any kind that all his statements 
must have allowance for exaggeration. Or he may be 
so insensitive that he pays little attention to suffering 
that would unnerve one less phlegmatic in character. 

It was of such material that Alexander Moore (X) 
must have been thinking when he wrote: “Mistakes 
in diagnosis are of three kinds : (1) the diagnosis of 
a lesion is made when disease is hot present, a wrong 
affirmative diagnosis. (2) Disease is present but is 
not discovered, a wrong negative diagnosis, and (3) 
a lesion is found but is not properly identified, a- 
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wrong differential diagnosis.” Thus is set forth, in 
one terse paragraph, a whole chapter in modern 
medicine. 

A surprisingly large number of patients come to 
our clinic bearing with them X-rays taken elsewhere, 
accompanied by fanciful diagnoses which very likely 
bear no relation to either the physical findings cm 
entrance, or the correct reading of the roentgeno- 
graphs supplied. All too frequently commercialism 
enters in to influence the interpretation of the X-ray 
pictures. The physician who first examines the patient 
decides "what symptoms and history indicate, and 
refers his patient to a roentgenologist — not for in- 
dependent and unbiased examination, but for a con- 
firmation of his findings. 

Very often we find that the original roentgenograms 
led to an erroneous diagnosis because of spastic 
phenomena which may be present from a number of 
different causes. The skilled roentgenologist will 
allow for possible spasm, and the experienced gastro- 
enterologist may even be assisted in making his diag- 
nosis because of the existence of a spastic condition 
is confirmation of certain pathologic conditions which 
may previously have only been surmised. But with a 
roentgenologist lacking in special knowledge of the 
behavior — normal and abnormal — of the gastro- 
intestinal tract; and a so-called gastro-enterologist 
who fails to make his own interpretation of the X-ray 
findings, after taking into consideration all the other 
data he has been able to obtain by physical examina- 
tion, laboratory findings, and a searching inquiry as 
to the past medical history — the chance of arriving 
at an accurate diagnosis is very small indeed (2). 

"High pressure salesmanship” has induced many 
physicians, who have no special training nor inclina- 
tion for gastro-enteroiogic work to enter this field 
because a fluoroscope or X-ray outfit was presented to 
them so alluringly that it seemed a very easy way of 
becoming a “specialist,” with a more leisurely life 
and larger emoluments which are supposed to accom- 
pany spe'cialization. Is it much wonder that such 
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grave mistakes continually occur in making diagnoses 
under such conditions? 

An example of such errors is offered by three cases 
which came under observation following a negative 
roentgenographic report, reached because the gastric 
examination had shown no filling defect nor six-hour 
residue. Yet the chemical analysis done later revealed 
a true malignant achylia with unusually rapid empty- 
ing, while another Roentgen 'study showed a gaping 
pylorus and rugae largely effaced. In ail three cases 
the sedimentation rate was found to be greatly in- 
creased. If these laboratory procedures had been done 
before the Roentgen study, how different might the 
interpretation have been! 

As it was, reconsideration of all data led, in two 
cases, to a final diagnosis of infiltrating cai-cinoma of 
the posterior stomach wall, while the third proved to 
he a case of linitis plastica. There is a practical lesson 
to be learned here: Never accept a negative X-ray 
finding as final unless it is fortified by concurring 
clinical and laboratory findings. In gastro-enterology, 
as Koch said, of tuberculosis, “Absence of proof is no 
proof of absence.!’ 

FAILURE TO IDENTIFY LESION 

We now come to Moore’s third postulant : The lesion 
is found but is not properly identified. A phlegmatic 
individual presented a clinical picture which was not 
in most respects characteristic of the silently bleeding 
duodenal ulcer which operation later revealed. The 
pre-operative diagnosis was hypochromic anemia. The 
X-ray report was negative for both pre-pyloric and 
post-pyloric ulcer. Gastric chemistry recorded high 
acid values, and occult blood was detected in the stool. 
The operation revealed a small lesion on the posterior 
wall of the duodenum, with a shallow crater incapable 
of retaining a central fleck of barium. X-ray had also 
failed to show the duodenitis — precursor of ulcera- 
tion — which might have helped in the pre-operative 
recognition. 

WRONG DIAGNOSIS DUE TO IMPROPER 
ROENTGEN TECHNIQUE 

Among the great quantity of roentgenograms which 
are brought to our clinic by patients referred from 
outside sources, there are but few which are techni- 
cally adequate, or have any real diagnostic value. Not 
only is the photography itself poor; the entire pro- 
cedure would appear to have been carried out with the 
idea of making as much commercial profit as possible 
for the roentgenologist, without regard to the needs 
of the physician who is attempting to make the diag- 
nosis from these X-rays, or to the benefits which the 
unfortunate patient — who must foot the bill — hopes 
to derive from undergoing the ordeal of being roent- 
genologically examined. 

The dorso-ventral position seems to be the only one 
most commercial X-ray men are aware of. They pay 
no attention to the body habitus of the particular indi- 
vidual under observation, and as a result, bony land- 
marks are not uncommonly wholly beyond recognition. 
Again and again the very viscus which is supposed to- 
be under examination will be partially or even wholly 
invisible. Most of these “sets” of gastro-intestinal 
tract roentgenograms consists merely of 24-hour ob- 
servations following the ingestion of the barium meal. 
It is quite' impossible to ascertain the rate of colonic 
motility in a period of this length. Seldom is the 


necessary information in regard to the condition of 
the appendix elicited. No attention is paid to its 
filling time, to whether or not emptying is delayed, 
whether it is freely moveable, or is fixed by adhesions, 
and practically never is there any attempt to palpate 
the appendix under screen observation in order to see 
if tenderness can be elicited. Yet no gastro-intestinal 
examination is complete if no attempt has been made 
to gain this information. ■ 

Not only is the motility of the appendix passed over 
as of no importance ; the movements of the colon itself 
are seldom routinely observed and recorded. Roent- 
genography, without collateral roentgenoscopy, is", of 
small value for gastro-intestinal diagnosis, for the 
“mechanics of the digestive tract” are of equal, if not 
greater importancethan its outlines, or the density of 
its shadows. Only those who have had both bedside 
and laboratory experience, who have seen these con- 
ditions many times not only in the clinic but at the 
postmortem table as well, are competent to interpret 
radiograms, or to make them in the first place. Merely 
owning an X-ray machine does not supply a man with 
such knowledge, any more than the possession of a 
rapier makes him an expert swordsman. The family 
physician who has equipped himself with a fluoroscope 
has not by such a purchase automatically become an 
expert radiodiagnostician. Yet it is this type of 
ameteur work which we find everywhere in the gastro- 
intestinal field at the present time. To quote an able 
editorial by Burrill B. Crohn (3) : “To let an in- 
experienced radiographer attempt the diagnosis of 
gastro-intestinal diseases is, unfortunately, only a 
waste of the patient’s money and time, and a source 
of error to the family physician.” The following is 
a case in point : 

A woman 42 years of age, complained of diarrhea of 
several months’ duration. Her family physician admin- 
istered an opaque meal, fluoroscoped her and pronounced 
the stomach normal. The too-rapid emptying of the 
stomach was attributed to a ‘neurosis,’ and remedial medi- 
cation given in the form of a bismuth salt powder. The 
remains of the barium meal and the bismuth salt combined 
to cause a partial obstruction of the intestine. After the 
lapse of several weeks another roentgen examination was 
made — this time with a flat plate. This showed barium 
still retained above an obstruction at the recto-sigmoidal 
junction. Proctoscopy revealed a cauliflower mass at this 
point. Had proctoscopy been done at the first complaint 
— as it probably would have been done had not the phy- 
sician first consulted happened to possess a fluoroscope, 
although he was not equipped to do an instrumental ex- 
amination of the rectum — much invaluable time would 
have been saved, and a fatal termination delayed, or 
avoided entirely. 

When one considers what valuable information 
properly done radioscopy can convey, the failure to 
employ this diagnostic aid in the right way becomes 
little short of a crime against society. By no other 
means can we study the degree of pliability of the 
stomach wall, nor ascertain so well the function of the 
pyloric muscle; nothing else shows us the motility of 
the entire gastro-intestinal tract, how the viscera are 
separated, or how the terminal loop of the ileum lies 
in relation to the position of the cecum — a most im- 
portant detail — knowledge which only the fluoroscope 
can supply. Palpation under the fluoroscope tells 
where tenderness exists deep in the abdominal cavity, 
and by changing the direction of the rays, and shift- 
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ing the position of the patient we can get views at 
practically ail angles — an inestimable advantage. 

Of course there are drawbacks and circumstances 
which lead to confusion, especially if the fluoroscopic 
examination is not backed up by flat roentgenography, 
and searching physical examination. As an example 
of this, Ettinger and Davis (4) have remarked, “Two 
circumstances make the fluoroscopic diagnosis of a 
niche extremely difficult for the roentgenologist. One 
of them is the great irritability of a diseased cap, 
which may be so marked that the actual time for per- 
ception of the silhoutte of the cap will be too short to 
recognize any details. A quick snapshot, however, 
makes a record which may be studied and evaluated 
later. Secondly, while usually the niche is represented 
as an area of increased density, swelling of the mucosa 
may obstruct the entrance to its lumen so much that 
only a slight trace of barium covers the base of the 
niche, and only a very faint shadow of the niche re- 
sults, which escapes detection by fluoroscopy." 

Still another consideration, is the danger of over- 
exposure of the patient to the roentgen rays. We fre- 
quently dare not apply the rays long enough to enable 
us to visualize and examine suspected departures from 
normal outline and function. Combining fluoroscopic 
examination with the exposure of serial films lessens 
the chance of diagnostic error, by giving us data for 
counter-checking, and permitting us an opportunity to 
confirm by a leisurely examination of the films, the 
impressions gathered by fluoroscopic inspection. 

CASE REPORTS ILLUSTRATING ERRORS 

A history of several months’ duration, obtained in the 
Gastro-enterological Department of the New York Medical 
College and Flower Hospital, from a man of 31 years, 
was generally vague, and in no way suggestive of ulcer, 
either above or below the pylorus. The gastro-intestinal 
X-ray series which he brought with him showed several 
plates in which the cap was not smoothly outlined. 
Presumably, because the bulb silhouette was not com- 
pletely filled in, the roentgenologist bad interpreted the 
irregular contour as indicating the presence of a duodenal 
ulcer. Yet chemical analysis of the stomach secretions 
produced acid values much too low for duodenal ulcer. 
Upon close study of the X-ray films a serrated appearance 
was noted in the outline of the greater curvature which 
may well have been attributed by the physician to inden- 
tation of the substance of the lower pole of the stomach 
by gas present in the transverse colon. Had the colon 
been properly cleared out before the X-ray exposures were 
made — a preparatory measure which should never he 
omitted, all such mistakes would have been obviated. 
Actually, the serrated appearance was caused bv a large 
carcinoma arising from the greater curvature of the 
stomach. This was found at laparotomy to be inoperable 
because of metastasis to adjacent viscera. 

Another case illustrates the follv of depending solely 
upon fluoroscopy in making a diagnosis of gastrointes- 
tinal lesions: A woman in her late sixties showed a G-bour 
residue on fluoroscopy of the barium meal. ■ This was con- 
sidered sufficient basis for a daignosis of gastric cancer. 
Another physician who examined this patient was inter- 
ested only in the cardio-vascular system, and pronounced 
the case one of myocardial insufficiency. Circulatory 
failure soon brought about a fatal termination. A chronic 
gastritis, secondary to functional disarrangement of the 
circulation, had produced symptoms referable to the 
gastro-intestinal tract. The gastric symptoms occupied 
the high light in the clinical picture, obscuring the basic 
cause, and making the first clinician who examined the 
patient quite overlook the myocardial decompensation. 


Had X-ray films been available for leisurely examination, 
the absence of a filling defect would have been a complete 
negation of the diagnosis of carcinoma. The clinician 
would then, in all probability have bethought ^himself that 
a chronic pulmonary emphysema, -with the myocardial 
weakness it can bring about, often causes a passive con- 
gestive gastritis so severe and to give rise to duodenal 
bleeding and ulceration. So, had fluoroscopy been com- 
bined with roentgenography, the symptoms of gastric dis- 
tress, vomiting, etc., would have been recognized as cardio- 
pathic instead of being primary to the gastro-intestinal' 
tract, and the diagnosis of circulatory failure would have 
been readily reached. 

Inadequate 'technique and improper’ interpretation 
of gastro-intestinal roentgenograms reach their acme 
when pathology of the appendix is in question. In the 
greater number of patients referred to our clinic, who 
come bearing their X-rays with them, the roentgeno- 
graphic diagnosis will contain some reference to the 
appendix as a probable seat of trouble. Not a few 
patients come after they have been relieved of their 
appendices, but not of the symptoms which were 
previously attributed to disease of this portion of the 
intestinal canal. Many more bring a negative diag- 
nosis, because the pictures made of them either did 
not show the appendix at all, or showed no drainage 
from it, or again, the films yielded no signs of the ap- 
pendix but did reveal evidences which had been taken 
to indicate that the ileo-cecal valve was incompetent. 
The diagnosis of chronic appendicitis was usually 
based on visualization of the organ 24-hours after the 
barium meal was ingested; that of valve incompen- 
taney on the . visualization of a barium suspension 
enema — which is in itself an artifically induced in- 
compentancy. No 24-hour examination can include 
proper study to determine incomplete filling, delayed 
emptying, and fixation of the appendix. To do this 
pi-operly would mean continual observation until all 
barium had been emptied from the colon., And so long 
as the cecum and the ascending colon are still filled 
with the barium residue the appendix cannot empty 
because of regurgitation. Only when the proximal 
colon is empty, a cathartic having been used to insure 
complete voiding, if palpation under the fluoroscope 
still elicits tenderness, can we say positively that the 
appendix is -at fault. 

In respect to ileo-cecal incompetency — the readings 
taken before coming to us were invariably made from 
a" suspension enema picture made before the medium 
had been evacuated. Most of the plates did not show 
the mucosal relief of the colon following the expulsion 
of a greater part of the enema material. No attempt 
was ever made to check the roentgenographic findings 
by those of the laboratory. For example, in true ileo- 
cecal incompetency indicanuria is common. When 
analyses were made of the urine of patients referred 
with this diagnosis indicanuria was not demonstrated. 
Such an examination, made before the X-ray series is 
undertaken, will serve as an important check, and help 
solve many diagnostic enigmas. ' 

ERRORS IN INTERPRETING GASTRO- 
DUODENAL DISEASES 

The factors of error in the diagnosis of gastro- 
duodenal disease made by X-ray alone have been well 
summed up by Kirklin (5) (in part) : Failure to 
make due allowance for normal variants, or to exclude 
conditions simulating disease; reliance on secondary 
and indirect phenomena, and on a limited roentgeno- 
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graphic examination. . My own experience supplies 
many examples of this first postulant. Ignoring the 
possibility of a spastic condition being present in the 
alimentary canal is probably the prime cause. Spasm 
is normal in’ certain parts and under certain con- 
ditions. Pathologic circumstances may arise which 
convert this normal spasm Into most abnormal ac- 
tivity. Yet this is in a measure offset by the fact that 
not a few pathologic conditions betray their presence 
by evoking abnormal spascity. Very often it is the 
secondary and indirect phenomena which the com- 
petent and alert roentgenologist will observe and 
analyze which make diagnosis possible. But the X-ray 
is a machine, and most of those who employ it alone 
turn out machine-made results, varying the formula 
so little that one can usually foretell precisely what 
they have written down, even before unfolding the re- 
ports. All too many physicians, otherwise conscien- 
tious, have come to regard X-ray as a short cut to 
diagnosis and are willing to accept as gospel whatever 
interpretation a roentgenologist, often grossly de- 
ficient in the special knowledge required for proper 
deductions from the films of the barium-filled gastro- 
intestinal tract, may report the findings to be. 

PROPER AND IMPROPER METHODS OF COLON 
ROENTGENOGRAPHY 

Though there are many errors possible in examin- 
ing the colon the most common are (I) Using roent- 
genography without invoking the aid of a fluoroscopic 
screen study, and (2) relying on a morphology plate 
alone, without seeking graphic evidence by inspection 
of the mucosa in relief, after the opaque medium has 
been evacuated from the colon. A competent internist, 
using his gloved hand, may with the aid of the fluoro- 
scopic screen, view spastic phenomena with the naked 
eye, turning his patient from side to side until the 
whole digestive apparatus above the large bowel has 
yielded up its pathologic secrets. 

Yet in such an examination diverticuli may be 
missed entirely, and ileo-cecal incompetency also. 
When studying the barium enema — if the first plate 
taken does not show the terminal ileum’s outline, but 
the evacuation plate does show it, we may deduce a 
reflux from the cecum into the ileum ; that is, ileocecal 
incompetency. The same deduction is justified when 
at the ninth or twelfth hour after ingestion of the 
barium meal, the ileum is empty, but when viewed at 
the end of the twenty-fourth hour, is found to be 
filled again. This too, indicates incompetency of the 
ileo-cecal valve. 

DETECTING DIVERTICULI 

Diverticuli can best be detected when the colon has 
been emptied of the barium, and one is able to view 
mucosa in relief only when the suspension enema has 
been completely withdrawn. Remembering that a colon 
may be morphologically normal, yet physiologically 
abnormal, it will readily be understood that either 
fluoroscopy or X-ray photography will fail to demon- 
strate everything, so that only by a combination of 
the two methods can we hope to discover both ana- 
tomical distortions and physiological disturbances. In 
one case which came under my inspection, a diverti- 
culosis of the distal colon had been missed entirely, 


and was only brought to light when the double con- 
trast method had been employed. 

CO-RELATION OF ROENTGENOGRAPHY AND 
PHYSICAL FINDINGS 

A roentgenographic diagnosis may be absolutely 
correct, yet if taken without consideration of the 
physical findings, absolutely misleading. This is illus- 
trated by the case of a woman reported to be suffering 
from rectal constipation. Bi-manual pelvic examina- 
tion, however, disclosed a cause, not only for the con- 
stipation, but also for the headache, backache and 
other symptoms for which the constipation — itself 
no more than a symptom — had been held responsible. 

Relaxation of the recti muscles and extensive peri- 
neal tears involving the levatores ani were revealed by 
the pelvic examination. These were first remedied by 
suitable operative procedures. The supposed gastro- 
intestinal tract symptoms then disappeared. 

X-RAY DIAGNOSIS OF GALL BLADDER 
DISEASE 

“Mechanical cholecystography” accounts for many 
errors in the popular procedure for the diagnosis of 
gall bladder disease. How often is the patient ques- 
tioned as to what has happened after he ingested the 
dye, but before the roentgenographic exposures were 
made? Even a slight diarrhea may be sufficient to 
carry off the dye before it could collect in the gall 
bladder densely enough to permit visualization. Know- 
ing nothing of this, the roentgenographer will be un- 
able to visualize the gall bladder, so will send in a 
report that the dye has not filled the gall bladder, 
making the findings ‘positive’ for a pathologic con- 
dition. 

PROPER METHOD OF VISUALIZING THE GALL 
BLADDER 

But -when such a patient is given a mixture of 
opium, bismuth subnitrate and mistura creta in ap- 
propriate doses, he will sleep through the night and 
retain the dye long enough to permit its absorption 
in the gall bladder. Then if he undergoes a second 
X-ray examination, his gall bladder will be reasonably 7 
well visualized. 

In two other cases where nothing could at first be 
made out of the gall bladder, it was noted that biliary 
drainage brought away only an oily material. This 
was due to the existence of cystic-duct catarrh. When 
this had been evacuated the gall bladder could be 
visualized, although rather faintly. 

BILIARY DRAINAGE BEFORE ROENTGENO- 
GRAPHY ESSENTIAL 

The bile should always be examined before roent- 
genography is undertaken. If this is properly done 
biliary 7 drainage will frequently 7 furnish all the in- 
formation required. This will spare both physician 
and patient additional trouble and expense. 

Very frequently the outline of the gall bladder may 
be normal, but disease, nevertheless, will be present. 
More than this, drainage of the gall bladder is neces- 
sary 7 before an X-ray examination is made if for no 
other reason than to fill the viscus with fresh bile, 
which entering laden with the dye, will give a sharp 
contrast such as stale bile will never offer. In some 
cases we cannot find out why the gall bladder does not 
show up on the X-ray film. But the routine of drain- 
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age and trans-duodenal lavage alone, was sufficient to 
clear up the pathologic condition — even if it never 
was adequately) diagnosed. 

Mention has been made of the importance of 
stomach chemistry in throwing light in otherwise 
obscure diagnostic factors. It is unfortunate that this 
valuable assistant to gastro-intestinal practice is not 
more widely employed. When rapid gastric clearance 
is seen under the screen its meaning may be wholly 
misinterpreted, unless it is checked up by the findings 
of gastric chemistry. In an elderly individual, rapid 
gastric clearance may mean a gaping pylorus — some- 
times due to syphilis, but more often to a developing 
malignancy. Yet unaided the roentgenologist would 
report such a stomach as ‘negative’ to both these con- 
ditions. At best the screen only records motor func- 
tion ; chemical analysis tells of secretory activity' — or 
the lack of it — which is just exactly as essential to 
adequate and complete diagnosis of gastric disturb- 
ance. The appendix may fill and emptyi normally, yet 
heightened gastric chemistry may throw an entirely 
different light upon the X-ray findings. A ‘silent’ 
duodenal ulcer may remain undiscovered unless per- 
sistent hyperchlorhydria, which Moymihan (6) has 
called “the term for the surgical condition of duo- 
denal ulcer,” is revealed by a chemical examination. 

Gastroptosis, the “dropped stomach” of lay parlance, 
is the cover under which many an inefficient diag- 
nostician — roentgenographic and clinical — has taken 
refuge. The number of patients who, having under- 
gone operation, return with a diagnosis of “adhesions” 
would be a cause for laughter, were it not fraught 
with such tragic possibilities. Far more often the 
diagnosis should be “poor surgery” or “inadequate 
roentgenography.” To quote Kirklin again : “On the 
roentgenologist devolves a two-fold dutyi: to find evi- 
dence of disease when disease is present, and to avoid 
a diagnosis of disease when disease is absent.” It is 
harder not to find disease because of an inclination on 
the part of most examiners “to interpret all unusual 
phenomena in terms of pathologic change.” 

The economic embarrassment now burdening the 
rank and file of the medical profession appears to me 
to be the underlying cause of much of the demoraliza- 
tion now prevalent in gastro-intestinal diagnosis. In 
trying to make good the tremendous losses which all 
have incurred by the utter inability of perfectly 
honest patients to meet their financial obligations, 
many have been misled by specious arguments and at- 
tractive advertising into believing that it will be a 
relatively simple matter to “specialize” in roentgeno- 
graphic diagnosis. Manyi a naturally analytical mind 
has thus been converted into a machine-made diag- 
nostician. It is but evidence that physicians are 
primarily human beings; that they try to obtain a 
share of the rewards of advertising — whether out- 
spoken or indirect — which they see reaped in abund- 
ance by purveyers of cosmetics, tobacco and vapid en- ' 
tertainment, while the doctor remains unpaid and 
unappreciated. It would seem that the gastro-enter- 


ologist is peculiarly susceptible to these evil influences. 
He should, therefore, struggle with all his strength to 
maintain the high standards of his specialty, and ever 
bear in mind the tremendous importance of diagnosis 
in the carrying out of that particular line of medical 
practice. 

CONCLUSIONS 

The specialty of gastro-enterology occupies a wide 
area in the field of medicine and requires an elaborate 
background. The proper practice of this specialty de- 
mands a peculiarly wide experience in general medi- 
cine, a keenly analytical mind, and a willingness to 
embrace the new, but only when that ‘new’ gives evi- 
dence of correlation with all that has gone before. 
Many men have been induced to enter gastro-enter- 
ology who are fitted neither by training nor inclina- 
tion for the proper performance of its most exacting 
requirements. Our calling has been cheapened, and 
a reproach cast upon all those who have long striven 
to maintain the standards thus ruthlessly degraded. 

The application of the X-ray to gastro-intestinal 
diagnosis has offered peculiarly easy conditions for 
inefficiency and fraud to creep in, and for ignorance 
and egotism to usurp the position which properly be- 
longs to those who have raised the standards now 
overthrown. It has been demonstrated that gastro- 
intestinal roentgenography^ unallied with roentgeno- 
scopy, and uninterpreted by comparison with the find- 
ings of the amemnesis, the physical exploration and 
the laboratory analysis, is bound to be full of errors. 

The confusion of standards existing today in 
gastro-enterology should be remedied. A legal defini- 
tion for a gastro-enterologist should be established by 
suitable medical legislation, as has been done in 
several other specialties. The man who desires to 
assume that title should be compelled to submit evi- 
dence of his fitness to a competent board. Long 
practice in general medicine, close association with 
clinical gastro-enterology in a properly conducted 
clinic, with post-graduate work supervised by com- 
petent authorities — these should be the least of the 
pre-requisites for registration as a specializing gastro- 
enterologist. Until such a standard has been legally 
established confusion wiil continue to reign, and 
gastro-intestinal diagnosis will continue to present 
the contradictions and confusions which it has been 
the intention of this paper to present for criticism 
and correction. 
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Tumors of the Small Intestine: A Review of the Literature and 
Report of Eight Additional Cases* 

By 

JUSTIN J. STEIN, m’D. 

HINES, ILLINOIS 


D URING the past five yeai's there has been an 
encouraging increase in the number of articles 
written on the subject of small bowel tumors. Many 
cases who have died with symptoms of intestinal ob- 
struction have probably had as their etiological factor 
such undiagnosed tumors. So little is known about 
tumors of the small bowel and since such few symp- 
toms have their origin within its confines, it may be 
referred to as "the unknown area’’ of the abdomen. 

The malignant growths occurring in the small bowel 
are carcinoma and sarcoma. The benign tumors most 
commonly found are myomas, polyps, hemangiomas, 
lipomas, adenomas, fibromas and cystic tumors. These 
benign tumors are usually discovered accidents})}- at 
operation or at necropsy for the most par t, since prob- 
ably less than half of them produce any symptoms. 

The etiological factors in the causation of tumors 
of the small bowel are entirely theoretical. The most 
commonly suggested theories are based upon the ab- 
sence of abrupt angulations in the small intestine, the 
fluid nature of its content and the alkalinity of the 
intestinal fluid. The above listed factors differ con- 
siderably from those found in the large bowel. It must 
be admitted, however, that there is no real basis to 
account for the rarity of tumors of the small bowel as 
compared with other parts of the gastrointestinal 
tract. 

INCIDENCE 

At the Mayo Clinic, based upon a study of eases be- 
tween January 1, 1919, and October 1, 1929, inclusive, 
carcinoma occurred in the small bowel thirty-one times as 
compared with 2,775 times in the large bowel and tectum 
and 2,646 times in the stomach (1), To date Hartman 
(2) has found only 70 cases of carcinoma and 27 cases of 
sarcoma of the small bowel at the Mayo Clinic. As com- 
pared with the above he found only 44 cases of benign 
neoplasm. The most common benign neoplasms found 
were myomas, polyps and hemangiomas. In a review of 
the statistics of 41,838 necropsies of the Vienna General 
'Hospital, Johnson (3) found 3,585 cases of carcinoma, of 
which 343 were intestinal; 10 of these were located in the 
ileum and none in the jejunum. In a series of 780 carci- 
nomata of the intestinal tract, Leichtenstern (4) found 
only 16 primary in the ileum. Rowley (5) reviewing 
15,000 laparotomies at the Hartford Hospital found only 
one sarcoma and one carcinoid tumor of the small bowel. 
Gotten (G) of Memphis, was able to find only 4 cases of 
carcinoma of the small bowel in the records of 20,000 
patients at the Polyclinic Hospital. In the same series 
he found 4 cases of sarcoma, one of which occurred in the 
iieum of an infant 14 months of age. A study of the 
records in the Presbyterian Hospital by Parsons (7) re- 

*From the Tumor Clinic and Research Unit, Edward Hines, Jr. Hos- 
pital, Hines, Illinois, 

Read to a meeting of the Dallas County Medical Society, Dallas, Texas, 
October 22, 1936. 

Published with the permission of the Medical Director of the Veterans’ 
Administration,, who assumes no responsibility for the opinions 
c- l or the conclusions drawn by the writer. 

Submitted March 11, 1987. 


vealed 6 cases of small bowel' carcinomata, excluding 
carcinoma of the terminal ileum at or near the ileocecal 
valve. A series of 82 tumors were reported from the John 
Hopkins Hospital by Raiford (8) in 1931. The tumors 
were located between the pylorus and the iieocecal junc- 
tion and represented 6.5 per cent of all other gastroin- 
testinal tumors. In this group there were 18 in the duo- 
denum, 14 in the jejunum (7 benign) and 43 in the ileum; 
location not reported in 7. Forty per cent of the tumors 
were asymptomatic. Ross (9) reported two cases of in- 
testinal carcinoma in 1931, these being the only cases re- 
ported at the Melbourne Hospital between 1922 and 1931, 
during which time 70,000 out-patients were treated and 
necropsies performed on 75 per cent of patients dying in 
the hospital. Hinz (10) found only 18 carcinomas of the 
small bowel in a series of 584 eases of carcinoma of the 
intestinal tract. Mueller (11) reported from the Institute 
of Berlin 5,691 necropsies with 521 cases of carcinoma, 42 
intestinal, and of these 42 only 3 were located in the small 
bowel. Maydl (12) reported 1,460 cases of carcinoma in 
20,480 necropsies with 100 cases of intestinal carcinoma, 
4 of which were carcinoma of the ileum. Zieman (13) re- 
ported 165 cases of carcinoma of the intestine from 21,624 
necropsies; 6 were in the ileum. Hellstrom (14), in 1927, 
collected only 70 cases of carcinoma of the small bowel 
proven by operation from the literature. He reported 3 
cases. In 1929 D’Allaines (15) was able to collect only 
114 cases of carcinoma of the small bowel from the. litera- 
ture. Barnhart (16) found only 77 cases of carcinoma of 
the jejunum and ileum up to the beginning of 1931. From 
the above data it may be readily seen that the percentage 
of small bowel carcinomata is much less than the 3 per 
cent of the intestinal carcinomata which is usually re- 
ferred to in the literature. 

At the Edward Hines, Jr., Hospital from January 
1, 1931, to July 1, 1936, a period of five and one-half 
years, carcinoma occurred in the small bowel six times 
as compared with 253 times in the large bowel and 
rectum and 183 times in the stomach. The incidence 
of carcinoma of the small bowel as compared to the 
large bowel in this series is 0.027 per cent. During 
this period of five and one-half years there were 39,- 
444 admissions to the hospital. 

SARCOMA 

Staemmler (17) found only 33 cases of sarcoma among 
54,000 necropsies reviewed. He reports the incidence of 
sarcoma of the intestines at necropsy as 0.06 per cent and 
carcinoma of the intestines at necropsy as 1 per cent. He 
further states that the proportion of sarcoma to carcinoma 
of the intestines as established at necropsy is about 1 
sarcoma to 16 carcinomas, whereas in surgical practice 
based on statistics by German and Austrian surgeons, it 
is about 1 sarcoma to 100 carcinomas. Corner and Fair- 
bank (18) collected from the literature 103 cases of sar- 
coma of the intestines. Sixty-three per cent of this group 
were located in the small bowel, the largest number being 
in the ileum and 37 per cent in the large bowel. Noth- 
nagel (19), in 1904, reported 243 cases of intestinal sar- 
coma out of 24,358 necropsies. Smoler (20) found only 
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Fig. 1. Carcinoma of the gastro-intestinal tract at 
Hines Hospital from January 1, 1931, to July 1, 1936. 

13 cases of primary sarcoma of the small bowel in 13,036 
necropsies at the Prague Pathological Institute between 
the years 1883 and 1898. None of the cases were in the 
jejunum and 6 were in the ileum. Speece (21) collected 
101 cases of sarcoma and directed attention to the fre- 
quency in which they produced intussusception. Sarcoma 
apparently occurs more frequently in the ileum than in 
the duodenum or jejunum, the reverse for the incidence 
of carcinoma. Ullman and Abeshouse (22) collected 125 
cases of lymphosarcoma of the small and large bowel and 
reported 1 case making a total of 375 cases up to 1932. 
From the study of the 126 cases collected by them, they 
concluded that lymphosarcoma is twice as common in the 
small bowel than in the large bowel. The most common 
location was in the ileum. 

In the group of 8 neoplasms reported in this paper 
taken from 39,444 admissions to the Edward Hines, 
Jr., Hospital, only one sarcoma was found, its location 
being in the jejunum. 

As has been previously mentioned, Hartman (2) found 
only 44 cases of benign lesions of the small bowel as com- 
pared with 97 malignant neoplasms. In 1928 after making 
a complete review of the literature, Golden found only 17 
reports of cases of non-malignant tumors of the duo- 
denum. In 1924 Brown (24) after making a careful 
search of the literature found 19 cases of vascular tumors 
of the intestinal tract below the stomach. In this group 
were included all forms of vascular tumors, varying from 
capillary naevi to cavernous angiomas. He reported a 
case of cavernous hemangioma in the jejunum of a 12- 
year old girl. In 1917 King (25) was able to find reports 
of 119 benign tumors of the intestine, only 47 of which 
were in the small bowel. Only one benign tumor, a 
hemangioma of the jejunum, has been found at the 
Edward Hines, Jr., Hospital during the past five and one- 
half years. 

Clifton and Landry (26) reviewed 45 cases of fibroma 
of the intestines. In 25 of these cases the tumor was 
located in the small bowel. The tumors were intraluminal 
in type in all but two cases. Adenomata are generally the 
most commonly found benign tumors of the small bowel. 

AGE AND SEX 

Carcinoma: Ewing (27) lists the average age as 46.5 
years. The average age for the group of 6 cases of carci- 
noma of the small bowel reported in this paper was 49.1 
years. Rankin and Mayo (1) found the average age of 
patients with carcinoma in their series of 55 cases to be 
47.5 years. Primrose (28) reported a primary carcinoma 
in the small bowel in an octogenarian. Duncan (29) re- 
ported a scirrhous carcinoma in a patient 3.5 years of 
age. Rankin and Mayo (1) found the ratio with regards 
to the sexes in their group of 55 cases to be approximately 


2 to 1; 37 males and 18 females. Other reports in the 
literature give a similar ratio. 

Sarcoma: In a statistical study of 126 cases by Ullman 
and Abeshouse (22) the average age incidence was 33.19 
years. The ratio for the sexes was 5 to 2, the males 
showing a greater predisposition for the disease. Corner 
and Fairbanks (18) found that the age incidence for 
sarcoma of the small bowel was between 30 and 40 years 
for the majority of cases. This type of tumor is found 
most frequently during the first, third and fourth decades. 
In the series of 59 cases of sarcoma of the small bowel 
listed by Libman (30) more than 60 per cent occurred 
between the ages of 20 and 40 years. The youngest patient' 
was five days old. 

Benign (umors: In the' 35 cases of benign tumors of 
the small bowel reported by Rankin and Newell (31) the 
average age of the patient was 38 years, the youngest 
patient being 14 years of age and the oldest 70. Nineteen 
patients of the series were males and sixteen females. In . 
the 20 cases collected by Brown (24) , vascular tumors of 
the intestines, both large and small, the age of the patients 
varied from 2 months to 79 years. In 2 of the cases the 
age was not stated. The average age in the remaining 18 
cases was approximately 41 years. Classification as to 
sex listed 10 females and 10 males. 

SYMPTOMATOLOGY 

Carcinoma: There are no characteristic symptoms 
associated with tumors of the small bowel. The most 
common symptomatology found in the majority of 
cases is that of intermittent partial obstruction. Occa- 
sionally the first symptoms manifested are the result 
of an acute obstruction. The usual picture is that of 
a series of partial obstructions which gradually be- 
come more severe. The slowly increasing encroach- 
ment of the tumor upon the lumen of the bowel pro- 
duces the attacks of intestinal obstruction, as stated 
above, with abdominal pain which may have a para- 
umbilical or low abdominal location, vomiting, de- 
hydration and finally collapse. The fact that patients 
may quickly recover from an attack of acute obstruc- 
tion may. be explained upon the basis of food sub- 
stance which may become lodged temporarily in the 
constricted lumen of the bowel. As the obstruction 
increases the proximal bowel becomes dilated, the 
valvulae conniventes become prominent and the muscle 
fibers undergo hypertrophy. Fistulous communica- 
tions may be established between neighboring coils of 
bowel with the more malignant types of adenocarci- 



Fig. 2. Adenocarcinoma of the duodenum (Case No. !)■ 
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noma. When the obstruction is situated high in the 
small bowel and is of the acute type, there is a rapid 
loss of fluid and solids by constant vomiting and death 
may. occur rapidly from dehydration, demineralization 
and starvation. The sessile and intraluminal tumors 
are more likely to produce intussuception. 

The most outstanding symptoms of intestinal ob- 
struction are (1) abdominal pain, (2) vomiting and 
(3) constipation. Abdominal pain is present in 
practically every case and is the direct result of the 
vigorous peristalsis initiated to overcome the obstruc- 
tion., Abdominal distension will be noticed in a large 
number of cases. Although visible peristalsis is gener- 
ally mentioned, it is usually a late finding. A history 
of tarry stools is seldom given. A secondary anemia 
of varying degrees is usually found. If a mass is 
palpable, it is often tender and is not fixed in position, 
but is freely movable. 

Sarcoma: The same type of symptoms may be 
found with the sarcoma group as with the carcino- 
mata. The onset may be gradual and vague or it may 
begin suddenly as an acute abdominal emergency. 
Most of the cases of sarcoma reported have a gradual 
onset since the pathology of the tumors in the ma- 
jority of cases is of the annular type. The polypoid 
type growth is more prone to produce intussuception. 
The alternating constipation and diarrhea found in 
some of the cases is the result of the stagnation of 
retained material in the paralyzed and distended loops 
above the obstruction. When the toxic products cause 
complete or partial emptying of the distended loop, a 
diarrhea may result. 

Benign tumors: The symptoms of the benign group 
of tumors is very similar to that of the carcinoma and 
sarcoma groups. The pedunculated forms are more 
likely to produce intussuception. These tumors usu- 
ally occur early in life and may be present for many 
years before producing symptoms or may not be dis- 
covered except during the course of an operation or at 
necropsy. The symptoms in the cases having en- 
croachment of the tumor on the lumen of the bowel 
are usually chronic in nature and recur at irregular 
intervals whereas with the intussuception group the 
attack will be initiated by a sudden onset of sharp, 
colicky pain, nausea, vomiting and abdominal disten- 
tion. 

Although roentgenograms are very helpful in de- 
termining the presence of intestinal obstruction, the 
diagnosis is at times very difiicult and quite often it 
is necessary to make examinations at intervals. A flat 


plate of the abdomen showing distended loops of 
bowel, especially when intra-intestinal fluid levels are 
present, is diagnostic of obstruction. In 1928, Case 
(32) reported that gas and fluid began to accumulate' 
within six to eight' hours after obstruction had been 
established. Roentgenographic examinations may be 
particularly helpful in ruling out lesions , of the 
stomach, duodenum and colon. 

TREATMENT AND PROGNOSIS 

Carcinoma : When the tumor is removable, resec- 
tion should be done restoring the continuity of the 
bowel with an end-to-end anastomosis. If the tumor 
is not resectable, a side-tracking procedure must be 
resorted to. 

The prognosis is poor regardless of whether or not 
the growth is resectable. In the series reported by 
Rankin and Mayo (1) no patient had at the time of 
the report lived longer than three years and the 
average was one year. 

The average length of life whether treated surgi- 
cally or not of the group of six cases reported in this 
paper was fifteen months from the onset of symptoms. 
Only one patient lived forty-eight months after the 
onset of symptoms. Metastasis occurs early in the 
course of the disease. 

Sarcoma: If it is at all possible to cure the patient, 
a resection of the involved bowel should be done. If 
the growth is too extensive, a side-tracking operation 
should be done as a palliative procedure. This may 
be accomplished by means of an entero-enterostomy, 
ileocolostomy or colostomy. Both the operable and in- 
operable cases should receive irradiation since this 
type of tumor is usually radiosensitive. Although 
many of the patients die within the first year after 
operation, there are reports in the literature of 
patients living more than five years following resec- 
tion and irradiation. 

Benign tumors: More conservative methods are 
employed in the surgical treatment of the benign 
group. They may be removed by means of an elliptical 
incision or by shelling out the lesion from the bowel. 
If the lesions are extensive, a resection may be done 
followed by end-to-end anastomosis. In Rankin and 
Newell’s (31) series of 35 patients, all were operated 
without a single mortality. 

Case No. 1. Reg. No. 56310, age 48, white male, was 
admitted 9-1-34. He stated he was in good health until 
five months previous to admission at which time he began 
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520 


American Journal of Digestive Diseases and Nutrition 



Fig. 5. Metastatic lesions in the liver from an adeno- 
carcinoma of the ileum (Case No. 7). 


to notice dull epigastric distress coming on when the 
stomach was empty and only partially relieved by food 
and soda. Associated with this was a gradually progres- 
sive loss of weight and weakness. Two months prior to 
admission he consulted a physician who made a diagnosis 
of duodenal ulcer and patient was placed on Sippy man- 
agement. This relieved his distress but he continued to 
lose weight and to become weaker. Three weeks previous 
to admission he suddenly became icteric. In three days 
icterus became quite severe. The stools became clay 
colored and the urine was very dark. There was pro- 
nounced itching of the skin. There was no pain, nausea 
or vomiting associated with this. There was no history 
of blood in the stools. Weight loss, 55 pounds in five 
months. 

Physical examination revealed a profound icterus of the 
skin, mucous membranes and sclerae. Patient appeared 
critically ill. There was tenderness on palpation in the 
epigastric region. There was a small mass in the right 
upper quadrant which was movable and smooth and was 
in all probability the gall bladder. The liver had increased 
in size. 

Laboratory examinations: X-rays — G. I. series were 
not done because of the critical condition of patient. 
Erythrocytes 1,600,000, leukocytes 14,600, hemoglobin 
40%; polymorphonuclear 92%. After transfusion of 500 
c.c. citrated blood, erythrocyte count was 1,960,000; hemo- 
globin 50%. Urinalysis: albumin, positive, bile positive, 
many granular casts. Blood chemistry: urea 14.1 mgms., 
sugar 80. Wassermann and Kahn negative. Icteric index 
27. Vandenberg, prompt direct. Feces positive for blood; 
parasites not found. 

Clinical diagnoses: ulcer, peptic, active, severe; carci- 
noma, pancreas, undetermined; secondary anemia. The 
patient’s condition was such that he did not respond to 
intravenous medication or blood transfusion sufficiently to 
enable him to be explored. He expired 9-10-34. 

Necropsy revealed (1) ulcer, gastric with secondary 
hemorrhage; (2) adenocarcinoma of the duodenum, which 
was considered to have been primary in the duodenum on 
the basis of malignant regression of a duodenal ulcer, by 
the pathologist. 

Case No. 2. Reg. No. 61759, age 52, colored male, ad- 
mitted 6-4-35. Patient gave history of a mass starting in 
the left side of neck of about one year’s duration. Patient 
complained of considerable difficulty in breathing, pain in 
the chest, difficulty in the passage of bowels, swelling of 
both legs and ankles, especially the right. 

Physical examination revealed a critically ill patient. 
There was a slight icteric tinge to the sclerae. There was 
a slight ptosis of the lids. There was a very extensive 


mass in the left side of the neck- which extended from the 
angle of the jaw. filling the, entire left side of the neck 
from the clavicle to the angle of the jaw and extending 
down on to the chest wall. Several . discrete nodules were 
, present on the surface of the mass. There were discrete 
nodules palpable in both axillae and both inguinal regions. 
The liver was enlarged on palpation. There was con- 
siderable edema of both lower extremities. On rectal ex- 
amination there were discrete nodules filling the pelvis 
and the nodules were fixed to the pelvic wall. 

Laboratory findings: Urinalysis was essentially nega- 
tive. Wassermann and Kahn negative. Erythrocytes 4,- 
660,000, leukocytes 7,100; hemoglobin 85%; ictericindex 
13; Vandenberg, prompt direct. X-ray of neck revealed 
a new growth, soft tissues of the cervical region! X-ray 
of chest revealed a heavy shadow of abnormal density 
which covered the region of the cervical, upper thoracic 
and left shoulder, giving the impression of an extrinsic 
lesion. There was no evidence of metastasis within the 
lung fields. Gastro-intestinal series were not satisfactory 
on account of the physical condition of the patient. Fluoro- 
scopic examination of large , intestine following barium 
enema revealed considerable deformity in the upper 
portion of the rectum. The deformity was very irregular 
and produced considerable constriction. The findings sug- 
gested a pathological process, probably a new growth. 
Definite bony changes were noticed involving the ischia 
and pubic bones. Histological diagnosis of biopsy removed 
from node, left axilla, revealed a colloid carcinoma. 

Patient was given deep X-ray therapy to the mass in' 
the neck producing very little change in its size. The 
patient died 7-18-35. 

Necropsy revealed carcinoma of the duodenum with ex- 
tension to adjacent structures and metastasesto the liver, 
suprarenal glands and skeletal system. 

Case No. S. Reg. No. 44331, age 48, white male, admit- 
ted to the hospital 9-29-32. History dated back to the 
first week in May, 1932, at which time he suddenly de- 
veloped an acute generalized abdominal pain two hours 
after eating. The pain’was quite severe. The patient did 
not vomit or have any other gastro-intestinal symptoms. 
The pain continued fairly constant for about four days 
and then gradually disappeared. A local physician was 
consulted, but no diagnosis was made. The patient lost 
from ten to twenty pounds in weight in about two months. 
The pain suddenly recurred about July 15. The pain was 
similar in type to that of the original onset, but was not 
as severe. Since July, 1932, he had felt a tender mass 
situated near the umbilicus. There was no history of 
passage of blood per rectum. 

Physical examination revealed evidence of considerable 
loss of weight. There was no cervical, supraclavicular or 
axillary adenopathy. There was an enlarged firm node 
in the right inguinal region. There were no definite ab- 
dominal masses palpable. Rectal examination revealed a 
very large firm, nodular mass which apparently had not 
originated in the rectum. 

Laboratory findings: Urinalysis negative. Wassermann 
and Kahn negative. Blood count: erythrocytes 4,360,000; 
leukocytes 9800; hemoglobin 80%. Guinea pig inoculations 
of specimens from right and left ureters revealed no evi- 
dence of tubercle bacilli on necropsy. X-ray findings, 
gastro-intestinal tract,' revealed no demonstrable evidence 
of the gastro-intestinal tract or gall bladder. X-ray of 
chest was negative. X-ray of genito-urinary tract was 
normal. Histological report of biopsy removed from right 
inguinal region revealed a metastatic adenocarcinoma.' 

Deep X-ray therapy to abdomen and light inguinal 
region was given affording the patient some relief from 
his pain and patient was discharged upon his own request 
12-13-32 with a diagnosis of adenocarcinoma, metastatic, 
primary source not known. Patient had a recurrence of 
his symptoms and was admitted to another hospital where 
he expired on 2-16-33. Necropsy revealed a primary 
carcinoma of the jejunum with extension to the peritoneum 
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nMmnrv in the ioinnum with involvement of adjacent 


and regional lymph nodes and metastases to duodenum, 
liver, spleen and pancreas. 

Case No. 4- Reg. No. 53060, age 43, male, white, ad- 
mitted to the hospital 3-24-34. Patient stated that he 
noticed a small lump just above the umbilicus for the past 
6 years. Also about the time he noticed this mass he began 
having cramping pains in his abdomen which occurred at 
irregular intervals. His appetite became impaired and he 
had frequent attacks of vomiting which would partially 
relieve the abdominal pain. He lost about 40 pounds in 
weight during the period two to three years prior to ad- 
mission. The abdominal mass gradually increased in size. 
Five months previous to admission he was operated upon 
at a private hospital. At operation a mass involving the 
small bowel about eighteen inches from the pyloric end of 
the stomach was found. This mass was removed and an 
anastomosis of the small gut made, drainage introduced 
and the abdomen closed. Biopsy report from the National 
Pathological Laboratory, St. Louis, Missouri, was carci- 
noma of the small bowel (jeiunum). Since operation 
patient had abdominal pain and nausea at freouent inter- 
vals. There was no history of passage of blood in the 
stool. 

Physical examination revealed a fairly well nourished 
and developed white male, appearing chronically ill. There 
was a post-operative hernia present in his operative scar. 
There was a mass palpable to the left of the abdomen. 

Laboratory findings: Urinal ysis was essentially nega- 
tive, . Wassermann and Kahn negative. Blood count 4,- 
500,000 erythrocytes ; 10,000 leukocytes, 85% hemoglobin. 
X-rav examination, gastro-intestinal series revealed a 
normal call bladder and normal stomach. Barium enema 
revealed a normal colon. 

Because of recurrence of patient’s symptoms and be- 
cause of the palpable abdominal tumor, the patient was 
explored. A large intraabdominal tumor (retroperitoneal) 
was found. There were numerous adhesions between the 
liver and abdominal wall and between the omentum and 
abdominal wall and between coils of small intestine, pro- 
ducing partial obstruction. An anastomosis was made 
between a distended loop and a collapsed loop of small 
bowel. Patient did not react favorably following opera- 
tion and died 8-15-34, approximately three months follow- 
ing the operation. 

Necropsy Tevealed an adenocarcinoma of the jejunum 
with ulceration and perforation and regional metastases. 

Case No. 5. Reg. No. 62391, age 43, white male, ad- 
mitted 7-3-35. Patient gave a history of having had a 
moderate distention of his entire upper abdomen asso- 
ciated with a cramplike pain and marked tenderness of 
abdomen upon palpation. Onset was about six months 
prior to admission during which time he lost about 25 
pounds in weight. There had been no nausea, no vomiting 
and no passage of blood per rectum. 

Physical examination revealed a chronically ill patient 
in poor condition. Two large abdominal scars were noted 
which were the results of previous appendectomy and 
cholecystectomy done elsewhere. Abdomen was distended 
and patient complained of marked tenderness on palpa- 
tion, making the examination unsatisfactory. However, 
no masses could be definitely palpated. Liver was not en- 
larged. There was an enlargement of the lymph nodes 
in the right axilla. 

Laboratory findings: Urinalysis essentially negative. 
Wassermann and Kahn negative. Erythrocytes 4,150,000; 
leukocytes 13,000; polymorphonuclears 84%; hemoglobin 
70%. Examination of sputum revealed no tubercle bacilli. 
Histological report of biopsy removed from right axillar 
revealed tuberculosis. Fluoroscopic examination of large 
intestine following barium enema revealed a normal colon. 
Examination of chest by X-ray revealed no evidence of 
metastasis. 

Patient developed pneumonia while in the hospital and 
expired 9-10-35. Necropsy revealed a lymphosarcoma, 


lymph nodes. 

Case No. C. Reg. No. 52769, age 62, white male, ad- 
mitted 3-9-34. Patient stated that about five months 
previous to admission he began to have frequent pains, 
particularly in the lower half of abdomen. There was no 
history of vomiting or icterus. Patient had lost about 68 
pounds in weight over a period of five months. There was 
no history of passing of blood per rectum. Prior to ad- 
mission to hospital patient developed severe diarrhea. 

Physical examination revealed a markedly emaciated 
senile white male, who appeared seriously ill. The liver 
was enlarged about two fingerbreadths below the costal 
margin. Patient complained of tenderness in the right 
upper quadrant on deep palpation. There was al 30 a 
palpable mass in the right upper quadrant which was 
probably the result of metastasis to the liver. 

Laboratory findings: Wassermann and Kahn negative. 
Urinalysis, albumin positive; coarsely granular casts 
present. Blood count: erythrocytes 4,200,000; leukocytes 
23,000; polymorphonuclears 75%; hemoglobin 80%. 
Gastro-intestinal series revealed a pathological process 
situated near the pyloric end of the stomach. Upon fluoro- 
scopic examination of the large intestine the examiner was 
unable to rule out a new growth. 

Clinical diagnosis: Carcinoma, metastatic to liver, 
primary site unknown, inoperable. Shortly before patient’s 
death he developed pneumonia and expired 5-15-34. 
Necropsy revealed an adenocarcinoma of the ileum with 
metastases to liver and regional lymph nodes and broncho- 
pneumonia. 

Case No. 7. Reg. No. 34699, age 42, white male, ad- 
mitted to the hospital 7-23-31. He was admitted in a 
critically ill condition for treatment of. gastric ulcer. He 
gave a history of having had a gastric ulcer for several 
years. He was previously hospitalized for three to four 
months for treatment of this condition at another hos- 
pital. On this examination he complained of severe cramp- 
ing pain epigastric region of several days’ duration. He 
stated he was quite restless and had vomited greenish 
material at frequent intervals. Pain was quite severe. 

Physical examination revealed a critically ill patient 
who gave evidence of having lost considerable weight. 
There was vigorous active peristalsis present. Signs of 
intestinal obstruction were quite evident. 

Laboratory findings: Urinalysis essentially negative. 
Wassermann and Kahn negative. Blood count: Erythro- 
cytes 4,800,000; leukocytes 8,600; polymorphonuclears 
64%. 

Patient was explored several hours following admission. 
At the time of operation there was considerable bloody 



Fig. 6. Hemangioma of the jejunum (Case No. 8). 
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fluid in the abdominal cavity. There was a spontaneous 
rupture of the ileum near its terminal portion. A mass 
was found in this same region. Because of the condition 
of the patient an enterostomy was done and the abdomen 
closed as rapidly as possible. Patient developed an acute 
generalized peritonitis,' which had apparently formed be- 
foi'e operation, and he died 7-28-31. 

Necropsy revealed 'an adenocarcinoma of the ileum with 
perforation and metastasis to the liver and purulent peri- 
tonitis; surgical enterostomy in the jejunum. 

Case No. 8. Reg. No. 51987, age 46, white male, ad- 
mitted 1-30-34. Patient stated he was apparently in good 
health until six weeks previous to admission at which 
time he developed a pain in the upper part of his chest. 
The pain later left the chest region and settled in the 
epigastric region. Pain was dull in nature and constantly 
present. Food seemed to relieve the pain at times. He 
lost twenty pounds in weight during the previous fifteen 
days to admission as a result of the severe vomiting spells 
which he had during this time. There was no history of 
constipation or passage of blood per rectum. 

Examination revealed an enlarged liver two finger- 
breadths below the costal margin. There was a palpable 
mass in the right hypochondrium. Patient also complained 
of tenderness upon deep palpation over this region. 

Laboratory findings: Urinalysis essentially negative. 
Wassermann and Kahn negative. Blood count: 4,600,000 
erythrocytes; 15,200 leukocytes; 72% polymorphonuclears ; 
85% hemoglobin. Blood chemistry : N.P.N. 36.4 mgm. 
Feces positive for blood. Fractional gastric analysis 
normal. Flat plate of abdomen normal. X-rays of gastro- 
intestinal tract apparently normal; gall bladder normal. 
X-ray of chest normal. 

Patient was explored on 3-9-34. A small tumor was 
found in the jejunum about 10 cm. from the Ligament of 
Treitz. The small tumor was excised and the incision 
through the intestine closed in two layers, using fine 
chromic catgut and silk. Histological examination of 
section of small intestine removed revealed a cavernous 
hemangioma. The tumor was composed of blood vessels 
and channels having as their basic factor a stroma con- 


sisting of loose connective tissue. Patient was discharged 
symptom free. 

CONCLUSIONS 

1. The incidence of carcinoma of the small bowel 
is less than one-half of one per cent in this series. 

2. Sarcoma is more frequently found in the small 
bowel than in the large bowel. 

3. Sarcoma apparently occurs more often in the 
ileum than in the duodenum or jejunum, the reverse 
being true for the incidence of carcinoma. - 

4. There are no characteristic symptoms asso- 
ciated with tumors of the small bowel. The most 
common symptomatology found in the majority of 
cases is that of intermittent partial obstruction. 

5. The majority of cases of benign tumor and of 
sarcoma occur between the ages 30 to 40 whereas 
carcinomata are more often found in patients from 40 
to 60 years of age. 

6. A flat plate of- the abdomen showing distended 
loops of the bowel, especially when intra-intestinal 
fluid levels are present, is diagnostic of obstruction. 

7. Roentgenographic examinations may be particu- 
larly helpful in ruling out lesions of the stomach, duo- 
denum and colon. 

8. The treatment of a malignant tumor should be 
by resection, if the tumor is operable, restoring the 
continuity of the bowel by end-to-end anastomosis. If 
inoperable, a side-tracking procedure must be resorted 
to. Post-operative irradiation should be given to 
sarcoma cases whether operable or inoperable. 

9. The prognosis is poor for malignant tumors 
whether operable or inoperable. 

10. Metastasis occurs early in the disease and in- 
volves adjacent structures first. 

11. More conservative surgery should be employed 
in the treatment of benign tumors of the small bowel. 

12. The prognosis is excellent for the benign 
tumor cases. 
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The Mechanism of Milk Clotting* 

II. Role of Hydrogen Ion Concentration 

By 

I. NEWTON KUGELMASS, M.D. 

NEW YORK, NEW YORK 


T HE course of clotting has been followed varying 
the pH of milk and the phenomena observed 
throughout the physiologic range of pH. The experi- 
ments were carried out at 37° C. in a thermostat and 
the pH measurements made with a quinhydrone elec- 
trode except in cases where the pH was varied with 
standard buffer solutions. The role of the individual 
components have been previously evaluated in the clot- 
ting process (1). 

(1) Changes in the Hydrogen Ion Concentration 
During Clotting. 

The pH of each of the clotting components was 
measured as a basis for comparison with the final pH 

CHANGES IN PH 
DURING MILK CLOTTING 


PH 



TIME IN MINUTES 

Fig. 1 

of the mixture and the pH changes effected during 
clotting. Once the initial equilibrium cH values was 
established the changes in cH were followed potentio- 
metrically at definite time intervals. An initial short 

*From the New York City Children’s Hospital. 

This work was aided by grants from the Nutrition Research Fund and 
the Milk Research Council. 

Submitted April 23, 1937. 


range clotting period of the buffered synthetic clotting 
system showed no change in pH during coagulation. 
On measuring the cH during the clotting of the casein . 
system without added buffer solution, the variation in 
cH was slight and indefinite. A cH study during the 
rennet dotting of milk also showed no change in cH 

VELOCITY OF MILK CLOTTING 
AT VARIOUS PH AND 37°C 


NO SOFT TflUQH DENSE SOFT FINE COARSE INO 
clot] «EL CURD FIOCS CURD FLOCS SLUDGE |CU>T 



Fig. 2 

at about pH 6.0 within the range of maximum rennet 
activity. But on studying similar solutions at more 
acid pH using pepsin, a small but definite diminution 
in cH maintained (Table I). Apparently the high 
buffer action of milk at about pH 6.0 obscures any 
change in cH during rennin clotting. But the low 
buffer value of milk at pH 2.0 does not interfere with 
the small cH change during pepsin clotting. The 
change in cH during clotting represents a continuous 
phenomenon (Fig. 1). The rate of diminution of 
hydrogen ions is great at the first intervals but gradu- 
ally falls off an asymptotic limit. The paracasein 
formed adsorbs H in the process at least by pepsin 
clotting. 

(2) Limits and Optimum of pH for Milk Clotting. 

That alkalies prevent the clotting of milk is gener- 
ally known. But the rate of clotting, the degree of 
clot formation and the character of the clot are 
greatly affected by pH. These factors are particularly 

523 




624 


American Journal of Digestive Diseases and Nutrition 


significant for gastric digestion. Since milk may be 
precipitated by proteolytic enzyme or by an acid, both 
types of coagulation were studied. The pH of syn- 
thetic clotting solutions was maintained by standard 
buffer solutions, the pH of milk adjusted with HC1 or 
NaOH and controlled potentiometrically. 

Milk coagulates spontaneously at various pH zones 
of acidity. They pertain to skimmed or whole milk 


Table I 

pH change during clotting 


Time 

(min.) 

Casein 

Solution 

Milk — 
Rennin 

Milk 

Pepsin 

0 

6.0 

4.1 

2.2 

2 

6.0 

4.2 

2.5 

4 

6.1 

4.4 

2.6 

6 

G.l 

4.5 

2.7 

8 

6.1 

4.6 

2.8 

10 

6.1 

4.G 

2.8 


although the pH values are clearer for fat-free milk. 
Casein precipitates at its isoelectric point about pH 
4.7 from both milk and casein solutions. On the acid 
side of this pH casein forms insoluble casein salts, 
the maximum precipitation appearing between 2 and 3 
(Table 2) . On the alkaline side of the isoelectric point 
casein forms relatively soluble metal caseinates. In 
the phosphate buffer solution no coagulation appears 
unless CaCl, is added to form calcium caseinate in- 
soluble until about pH 6.5. Its solubility however, 
increases progressively with increasing pH. Addition 
of Ca++ is unnecessary below pH 4.7 because no 
calcium caseinate is possible since casein chlorides and 
the like are formed. The coagulation of a synthetic 
system at various pH media was observed at 37° C. 
The pH zone of coagulation was rather limited be- 
tween 6.0 and 6.5, fine opalescence appearing above 
pH 6.5 and coarse turbidity below pH 6.0. 

The rennet coagulation of skimmed milk showed a 
much wider pH range for clotting (Table 4) . On the 
alkaline side of pH no clot formed. Paracasein has 
its charge increased and stabilized by OH as well as 
by other anions Cl, CO,, HP0 4 , C 0 H,O,, citrates, etc. 
It is not due to precipitation of Ca++. Clotting was 
greatly prolonged near pH 7.0 but as the cH increased 


Table II 

Spontaneous coagulation of milk 



Buffer 

Coagulation • pH 

pH Range 

Solutions 

Milk 

Casern 

1 — 

Glycoccol — 

2.8 

2.5 


HC1 


4.7 

3.5 — 5.5 

Acetate — 

4.8 



Acetic 

ppt. to 6.5 



5.5 — 8.0 

Phosphates 

(added CaClj) 



cH until about pH 5.0 when the coagulation became 
coarse, apparently the result of acid precipitation. 

Since the maximum activity of rennin is about pH 
6.0 it is not surprising that the acid nature of the 
coagulation becomes manifest at about pH 5.3 and 
failure of clot formation beyond pH 7.0 where rennin 


Table III 

pH and Rennet coagulation 


- 5% Calcium Caseinate 25 c.c. * 

1% Rennin Solution 0.2 c.c. 

, 0.2 N. CaClj 5 c.c. 

pH (Buffered) 

Clot Time 

5.8 

turbidity 

6.0 

8' ■ 

6.2 ' ’ 

. 7' 

6.4 

10' 

6 S, 

16' 

6.8 

opalescence 


is destroyed and calcium paracaseinate is soluble. The 
region between pH 6.0 and pH 5.0 is transitional for 
both rennin and acid precipitation respectively. The 
zone of rennin action is not an extension of the acid 
precipitatitm. Indeed the precipitation zone with 
rennin is much broader than with acid alone. Rennet 
makes the possibility of precipitation much more 
certain than with the narrow optimum for acid preci- 
pitation. The rennet precipitation optimum of para- 
casein is near pH 6.2 while the acid precipitation 
optimum is near pH 4.7. The rennet clotting optimum 


■ Table IV 
pH and milk clotting 


Clotting System at 37° C. 

Skim Milk 25 c.c. 

1 9t> Rennin 0.2 c.c. 



0.2 N CaCI- 5. c.c. 

Pepsin 1 c.c. 

pH 

Clot Time 

pH 

Clot Time 

5.0 

300 sec. 

2.0, 


5.3 

400 

2.2 

1000 sec. 

5.7 

420 

2.5 ' 

950 

6.0 

4G0 

2.7 

900 

6.2 

600 

3.0 

850 

6.4 

850 

3.2 

810 

‘ 6.6 

1050 

3.6 

800 ’ 

6.8 

1300 

3.7 

700 • 

7.0 

1800 

,4.0 

600 

7.5 


4.2 

450 ' 



4.6 

400 


' 

4.7 

370 


the duration of clotting rapidly' diminished. The 
optimum zone is about pH 6.0 which coincides with 
the range for complete conversion of casein to para- 
casein. The clot assumed the form of a gel soft in 
consistency near pH 7.0 and firmer with increasing 


at about pH 6.2 yields practically 100% of clot while 
near the acid clotting optimum the rennet clot yield 
is nil. At about pH 5.0 half of milk is clotted with 
rennin. 

Syneresis or clot retraction occurs with the rennin 
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clotted milk between pH 7.0 and 5.0. It becomes more 
marked toward the isoelectric point of casein for in 
more acid media the clot is less stable in dispersion. 
The greater attraction between the coalesced particles 
squeezes out the liquid between them, the rate of such 
contraction increasing with the concentration. The 
properties of milk curd will be considered in a forth- 
coming study. 

The coagulation of skimmed milk below pH 5.0 was 
determined with pepsin (Table ‘11. The clotting time 
assumes a minimum at about pH 4.8 but increases 
with rise in pH. The clotting duration appears great- 
est at about pH 2.7. With increased ell however the 
rate of coagulation becomes increasingly faster. On 
the acid side of the isoelectric point of casein the clot 
was granular and no syneresis was observed. While 
clotting time diminishes at pH values below the broad 
maximum 2. 5-8.0, clotting is inhibited below pH 2.0 
(Fig. 2). Clotting time studies at higher tempera- 
tures indicate steeper gradients broadening at lower 
temperatures. 

SUMMARY 

Rennet clotting of milk is accompanied by no change 
in the hydrogen ion concentration but pepsin clotting 
shows an asymptotic diminution in the hydrogen ions 
due to their adsorption by paracasein. Milk coagu- 
lates spontaneously at various pH zones, insoluble 


casein salts being formed between pH 2.0 and 3.0, 
isoelectric casein at pH 4.7 and calcium caseinate at 
about pH G.5. Optimum rennet coagulation is at about 
pH 6.0 coinciding with complete conversion of casein 
to paracasein. At about pH 5.3 acid precipitation is 
initiated and rennin activity practically ceases. The 
rennet zone is broad and the acid zone narrow; the 
optimum of the former is pH 6.2 and that of the latter 
is at pH 4.7. The rate of clotting with pepsin di- 
minishes in more acid ranges until 2.7 when it in- 
creases again. At alkaline pH no clotting takes place. 

The role of the hydrogen ion concentration in milk 
clotting has been considered more from the standpoint 
of digestion and absorption of milk from the alimen- 
tary tract rather than from its function in the actual 
mechanism of milk clotting (2) . In this respect both 
hydrogen ion concentration and pH range affect the 
clotting of milk as they do the clotting of blood (3) . 
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SIDELIGHTS ON PROCTOLOGY* 

A N examination of the written records of the past 
tends to induce a healthy attitude of humility in 
a medical man of any field. It is immediately found 
that fundamental medical methods and surgical pro- 
cedures do not germinate spontaneously hut arc slowly 
evolved with the turn of the centuries, and that in the 
words of the prophet "AH knowledge is but a re- 
membrance and all discovery but a forgetting.” No- 
where is this more evident than in proctology, where 
a lively interest existed on the part of the most 
ancient practitioners. Hundreds of years before 
Christ, the Egyptians recorded their findings in 
proctologic examinations; Hippocrates, bom on the 
Island of Cos in 460 BC, left descriptions of fistulas 
and hemorrhoids and instructions concerning their 
treatment which would not be out of place in a text 
book of today; Aurelius Cornelius Celsus writing his 
"De Mcdicina” during the region of “Tiberius,” in- 
cluded accurate descriptions of colitis and the dysen- 
taries and recommended the use of the scalpel in the 
cure of fistulas 

Records of this sort also induce a glow’ of pride in 
our historical heritage. In recant years through an 
orderly and wise process of evolution, proctology has 
identified itself as a subdivision of surgery and we 
have therefore come to have an impelling interest also 
in the story of surgery whose struggle for a place in 
the medical sun during the seventeenth and eighteenth 
centuries offers a rather curious counterpart of the 
travail through which our specialty has passed more 
recently. 

In the 17th century the surgeon was still bound to 

*Addr«. delivered at the Annual Dinner of the American Proctolocic 
Society, Atlantic City, June 8, 1837. 


the barber in a union which has become distressing, 
the United Company of Barber-Surgeons which had 
been chartered by Henry the 8th a century before, 
was not to be dissolved into its component groups 
until the 18th century. Denied the use of the title of 
Doctor by bis medical confreres of the long gown, he 
was during this period of a tribe against whom every 
man’s hand was turned. 

In England, it was a Cavalier, a loyal follower of 
Bonnie Prince Charlie in his exile and "Surgeon in 
Ordinary to His Person” when he became Charles II, 
who was to lead the English surgeon into the promised 
land. This Richard Wiseman, like his great contem- 
porary in the medical field, Sydenham, was primarily 
a soldier, like Sydenham he was a forerunner of 
modern methods and manners of thought. After com- 
pleting his seven years of apprenticeship, he had 
served in the armies of Holland, of Spain, of Charles 
the 1st of England and later in those of his son. With 
the Restoration of the Monarchy, he became the first 
consulting surgeon of his time and at the age of 43, 
Master of the Company of Barber-Surgeons. His 
Surgical Treatises, which described his experiences in 
the diagnosis and treatment of a wide range of lesions 
including diseases of the anus, demonstrated that he 
was a man far ahead of his time and in England 
elevated surgeons from the tonsorial status to that of 
a respected profession. In France, the surgeon was in 
even greater disrepute, the itinerant and quack being 
often more highly respected. Late in the 17th century 
however an event occurred which has been said to 
have been more important to the prestige and conse- 
quent advance of surgery than all the teaching of the 
French master surgeon, Pare’. On November 18th, 
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1687, Louis 14th, the Sun King, was operated upon by 
his Surgeon in Chief Monsieur Felix de Tassy. 

The royal patient had been afflicted with fistula for 
a year, during which courtiers and quacks extolled 
various remedies. The King sponsored a massive ex- 
periment, in which the most promising of these in- 
fallible remedies were applied to various of his sub- 
jects similarly afflicted. No one was cured after a 
year’s trial and consequently permission was granted 
to the surgeon to incise the royal flesh. A curved and 
guarded scalpel was used, now known as the royal 
bistory; the operation resulted in a complete cure; 
the surgeon, his eight assistants and the boy who 
carried the hot water received altogether a fee of 
$73,000, a standard not exceeded until Mr. Lockhart- 
Mummery journeyed to far-off India to cure a 
Maharajah. The complaint became extremely fashion- 
able in the Court and throughout France. It is said 
that Louis the 14th influenced medicine in three 
curious ways, his attack of typhoid fever gave im- 
mense vogue to the use of antimony, his anal fistula 
brought about the rehabilitation of French surgery, 
and the fact that his mistress was attended by Cle- 
ment the royal accoucheur did much to further the 
cause of male midwifery. 

From these beginnings has the art and science of 
surgery reached its present eminence and as surgeons 
we exult in its continued progress. 

Proctology as a specialty was a product of the nine- 
teenth century and it is good to feel that our craft is 
actuated by the same idealism and scientific honesty 
which motivates our confreres in the wider field. The 
constant flux in proctologic opinion, with increasing 
clarity' of insight is apparent to one who peruses the 
pages of medical literature covering the diseases of 
the ano-rectum. It may interest you as it did me, to 
take a short journey, by way of contrast, through the 
Transactions of this Society and contemporaneous 
literature of 1913, a year I have selected because it 
marked my own passage through the first portals of 
medical study. 

Dr. Joseph Matthews, the first physician in the 
world to limit his work to this field, was for the 
second time President of this body, succeeding Dr. 
Louis J. Hirschman. The problem of the proper 
bounds of the specialty' was one of evident concern 
and the opinion was offered from the floor of this 
Society that while urologic and gynecologic lesions 
could well be disregarded by the proctologist, the 
structural uniformity' of the intestinal tract, its ex- 
posure to the same agents of disease and the inter- 
dependence of all intestinal diseases rendered as 
logical the inclusion of the entire tract. 

Dr. Jerome Lynch proposed a plan for blocking the 
abdominal sympathetic nerves which foreshadowed 
the work of Finsterer and Kappis; Dr. Dwight Mur- 
ray offered a fourth report on the subject of pruritus 
ani, based on an enthusiastic belief in the relief to 
be obtained from the use of his streptococcic vaccine, 
while Dr. Hanes, acid and castor oil undiscovered, 
advocated surgical drainage and cauterization. Fistula 
enjoyed the same diversity of treatment afforded four 
hundred years before Christ when Hippocrates dis- 
cussed the comparative merits of the scalpel, the 
ascharotic and the seton. Dr. Robins of Virginia and 
Dr. Riggs of South Dakota, called attention to the 
facility with which a flap of rectal mucosa could be 


slid down to cover the internal opening and suggest 
that all fistulae arise from thrombotic internal hemor- 
rhoids. Mr. Mummery advocated incision but not ex- 
cision of the fistulous tract. 

Dr. Harvey Stone of Baltimore, entered a spirited 
defense of the Whitehead operation, although- his 
records indicated that 37 out of 185 cases complained 
of “weakness of control of the bowel.” Another author 
advocated electrolysis as a painless, safe method of 
treating all cases of internal hemorrhoids. 

Several cases of rupture of the intestine from intro- 
duction of the new sigmoidoscope were reported and 
it was suggested that introduction under anesthesia 
presented perils as did the use of too vigorous in- 
flation, made unnecessary by use of the position Dr. 
Hanes had suggested. 

Amebic dysentery' was a fruitful subject for discus- 
sion, as the exponents of appendicostomy or cecos- 
tomy (Dr. Jelks, Dr. Beach, Dr. Gant), were now 
hearing of the new specific, emetin, just discovered by 
Major Leonard Rogers of Calcutta, which had been 
found to have marvelous effect in the type of dysen- 
tery in which the parasites were demonstrated but not 
in the “bacillary” type. 

The “Irritable Colon” of 1937 presented the same 
complexity' of syndrome and multiplicity of treatment 
a quarter of a century ago under the names “myas- 
thenia gastro-intestinalis,” "membranous enteritis” 
and “colica mucosa.” 

Pilo-nidal sinus was discussed as an interesting 
anomaly by Dr. Krouse, who disagreed with the cur- 
rent opinion that the presence of hair was due to 
broken hair from the exterior being pushed into the 
sinus through its entire length and stitched the lining 
membrane to the skin, in another the tract was laid 
open and curetted, in a third the tract was excised on 
a probe and the parts approximated. 

Dr. Dan Jones was already sounding the warning 
that rectal cancer s came to surgery too late, and Dr. 
Jelks still hale and hearty in 1937, in 1913 gave a 
vigorous exhortation under the title “Crude and Care- 
less Diagnostic Methods” which ended more or less 
as follows”: 

And now that life’s end is near approached, our re- 
trospection brings to mind the following verses: 

“Life is an experiment, whose proof is real 
That which you think, you live and feel ; 

Think, feel, reap and learn to grow, 

For life is worth just how much you know.” 

The Oath of Hippocrates prescribes that the pupil 
shall cherish and support the Master who taught him 
the Art and regard as brothers the sons of his pre- 
ceptor. In the confines of this small group are 
gathered all my preceptors as well as former fellow 
neophites in the art and science of our specialty and 
I should be ungrateful indeed if I failed to feel for 
this association an enduring affection as well as an 
honest admiration because of its thirty-eight years of 
service to the medical profession and to humanity. 

These annual gatherings are to me refreshing op- 
portunities for scientific rehabilitation and pleasant- 
fellowship, the Society is to be especially congratu- 
lated upon the unusually large group of wives and 
daughters who grace the occasion. To these charming 
women who share so bravely our sorrows and rejoice 
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with us so sincerely in our successes I offer a toast in 
the words of Tagore: 

0 Woman, you are not merely the handiwork of God, 
but also of men; these are ever endowing you 
with beauty from their hearts. 

Poets are weaving for you a web with threads of 
golden imagery; painters ax-e giving you form 
over new immortality. 

The sea gives its pearls, the mines their gold, the 
summer gardens their flowers to deck you, to 
cover you, to make you more precious. 


The desire of men’s hearts has shed its glory over 
your youth. You are one-half woman and one- 
half dream. 

Curtice Rosser, Dallas, Texas. 


ERRATUM 

In the article “An Office Procedui-e for the Rapid 
Estimation of Pepsin and its Clinical Significance,” 
by Drs. Barowsky, Tauber and Kleiner, appearing in 
the June issue, note the following coi-rection. In all 
foui- tables under the headings “FREE HC1” the 
words “c.c. N/100 per c.e.” should have read “c.c. N/10 
per 100 c.c.” 
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Synopsis of Digestive Diseases. By John L. Kantor, 
Ph.D., M.D., 286 pages; C. V. Mosby Co., St. Louis, 
Mo. 

T HIS is a concise yet comprehensive and very' in- 
formative i-eview of the diseases of the digestive 
system. 

The first part of the book is devoted to such impor- 
tant general considerations as classification of diges- 
tive disorders, diagnostic and therapeutic methods, 

' and oi-ganic and functional inferiorities including the 
neuroses. 

There then follows a more detailed consideration of 
the diseases affecting the various parts of the gastro- 
intestinal tract and its accessories such as the liver, 
gall bladder and pancreas. This section includes an 
adequate though not lengthy discussion of the eti- 
ology, pathology, symptoms, diagnosis, prognosis and 
treatment of the various organic disturbances of the 
digestive system. 

The last few chapters are concerned with intestinal 
parasitic infestation- and provide a very helpful re- 
view of the life history, mode of spread and the other 
general considerations of various intestinal parasites 
and the pathological changes they produce. 

In the closing chapters there is a brief discussion 
of the more important extra-digestive diseases with 
digestive manifestations. 

This small, well-bound book, although a synopsis of 
digestive diseases, is indeed a comprehensive review 
and should be welcomed by the general practitioner 
and the gastxo-enterologist. 

Hanes M. Fowler, Fort Wayne. 


Take Care of Yourself. By J. W. Ephraim. New 
York, Simon and Schuster, Inc., 1937. 

H ERE is another book for the guidance of the un- 
wary purchaser of cosmetics and the type of 
drug that is commonly found in the family medicine 


cabinet. Foi'tunately Mr. Ephraim spends. little time 
in harrowing his readei-s’ feelings and trying to scai-e 
them and hoi-rify them over the dangers to life that 
lui-k in many a pi-oprietary drug or food. He spends 
most of his space on positive advice about the buying 
of drugs and cosmetics and about the care of the teeth, 
skin, hail-, feet and bowels. There are chapters about 
shaving, sunburn, colds, indigestion, weight reduction, 
vitamins, antiseptics, “pain killers,” sleep and “hang- 
overs.” 

There is much good advice, and for a layman, Mr. 
Ephi-aim has done very well. The specialist can cavil 
here and there, and perhaps he will not be as opti- 
mistic about curing things as Mr. Ephraim is, but on 
the whole he will say the book is useful and helpful. 

Ephraim is on surest ground in the last chapter in 
■which he points out to consumers that they have them- 
selves to thank for the fact that daily they are robbed 
and gypped and flimflammed. If they -weren’t so 
credulous and so easily influenced by false advertising 
it wouldn’t pay the manufacturer to spend millions on 
attractive copy. When once the writer of this review 
suggested to an intelligent college graduate that in- 
stead of buying Countess de Pom Pom’s r-ejuvenating 
facial food for five dollars a small artistic jar she buy- 
exactly the same cream from Ephraim for 50 cents a 
large jar, she answered that although she didn’t have 
much faith in the Countess and was willing to admit 
that she was being gypped, the expensive stuff gave 
her a certain feeling of satisfaction and hopefulness 
that the other did not, and so she would go on buying 
the fancy little jar — which shows again that human 
nature demands deception and that people will always 
pay well anyone who will eater to their wishful 
thinking. 


W. C. Alvarez, Rochester, Minn. 



Annual Abstracts of Proctologic Literature 1935-1937 

Bv CHARLES E. POPE, M.D., Evanston, Illinois 


LYMPHOGRANULOMA 

INGUINALE 

Grossman reports 5 cases and Bacon 
in the same report discusses 94 cases 
studied at the Graduate Hospital in 
Philadelphia the past 4 to 5 years, 
stating- that 46% showed positive Was- 
sermans and 40 cases were treated 
with fuadin and tartar emetic but with 
discouraging results. 

Hayes et al discusses the subject in 


complete and excellent fashion. Strik- 
ing results were obtained in the in- 
guinal adenitis cases, 14 cases be- 
coming well with intravenous Frei 
antigen and marked general improve- 
ment occurring in other cases such as 
the fistulas and strictures. 

From experimental observations He l- 
lerstrom reports lymphogranuloma in- 
guinale is an infectious disease due to 
probably an invisible unfilterable virus, 
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100% transmissible to apes and white 
mice but questionably to guinea pigs, is 
slightly glycerine resistant, stands cold 
temperatures, is lymphotrophic in 
nature, produces antibodies of viruli- 
cidal character, and may be demon- 
strated in the regional lymph glands in 
men shortly after infection. Animal 
inoculation has shown esthiomene to be 
etiologically synonymous with lympho- 
granuloma inguinale. The antigen used 
intravenously in 13 cases has proven 
.of diagnostic value and therapeutic and 
theoretic interest- ' ■ 

Hondo reports a case of peritonitis 
with bloody serous fluid with retro- 
peritoneal and mesenteric lymph node 
involvement in which the abdominal 
fluid injected into apes intracerebrally 
transmitted the disease and gave a 
positive Frei reaction. No bowel path- 
ology accompanies. Meteorism, peri- 
renal inflammatory reaction, a hema- 
toma formation and a retroperitoneal 
phlegmon accompanied thought due to 
the above reason to the yirus of 
lymphogranuloma inguinale. 

C. Martin and Bacon review all 
phases of this disease in one of the 
most outstanding papers written. The 
article is practically a monograph and 
contains 371 references. They report 
the varied findings in 13G cases. They 
state “the disease is of interest by 
virtue of the fact that we realize that 
it is not new, that many cases of 
inguinal buboes have been and are 
manifestations of this disease, that in- 
flammatory rectal strictures, which 
occur particularly in women are most 
frequently the result of a perirectal 
lymphongitis initiated by the specific 
virus of lymphopathia venerea, and 
that esthiomene and chronic elephan- 
tiasis or the combination of these as 
the genito-anorectal syndrome or the 
anorectal siphiloma are part of the 
same affection. Of considerable interest 
is the marked improvement of one case 
with inguinal adenitis to intravenous 
injection of the Frei antigen. 

Purcell and P inlay sen report a rare 
case of lymphogranuloma inguinale 
following an intraurethral lesion. 

Rainey and Cole report 41 cases of. 
lymphogranuloma inguinale giving de- 
tailed findings in 23 cases. The Frei 
test was positive in all cases where 
inguinal adenitis, ulcerative proctitis, 
and rectal stricture wgre associated 
findings, but was negative in all of the 
control cases used. A positive Kahn in 
28.5% was considered merely coinci- 
dental. 87 % were negroes. 

Vander Veer, Cormia and Ullcry re- 
port 47 cases, 26 of which showed 
inguinal adenopathy and a positive 
Frei test and 21 cases which showed 
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rectal stricture in which class 70% 
showed a positive Frei. 85 ',1 were 
colored patients. 

Fon Ha ant and Lichtenstein in a re- 
view and analysis of the case histories 
in the Charity Hospital, believe that 
20% of the 1285 rectal strictures 
■ present from 1911 to 1933 probably 
were lymphogranuloma cases. Seven 
local strains of the causation organism 
were isolated from inguinal buboes and 
successfully ' transmitted to experi- 
mental animals in a study of 154 defi- 
nitely diagnosed cases.' 86 were males 
’and 68 females. 13% were white in 
the male group whereas only one white 
female was present. The age incidence 
was greatest between 20 and 30, 


Grossman. S. .L.: Lymphogranuloma Inguinale. 
Pennsylvania M* J., 38 :86G, Auk., 1935, 

Hayes. H. T-, Burr, H. B. and Harris, J. W. : 
Lymphogranuloma Inguinale. Medical Record 
and Annuls i Oct., 1935. 

HelIerstrOm,.S. : (Lymphogranuloma Inguinale: 
Etiology and Therapy). Deutsche Med. 
Wchnxchr., 61:1105, July 12, 1935. 

Kondo. S. : (Acute Peritonitis Caused by Virus 
of Inguinal Lymphogranuloma). Arch , f. 
Klin . Chir.. 184*249, Dec. 14, 1935. 

Martin, C. P. and Bacon, H. E. i Lympho- 
granuloma Inguinale or hymphopathia 
Venerea; Preliminary Report of 136 Cases, 
Internal. Clin., 4 :250, Dec., 1935. 

Purcell, F, IV. F. and Finalyson, M. H.; 
Lymphogranuloma Inguinale Presenting Some 
Unusual ‘Features. Soutk African M. J 
9:521, Aug. 10. 1935. 

Ramey. W. and Cole, W. H. : Lymphogranu- 
loma Inguinale: Its Relation to Stricture of 
the Rectum, Arch. Surp., 30:820, May, 1935. 

Vander Veer, J. B„ Cormio, F. E. and TBlery, 
J. C.: Lymphopathia Venereum (Lympho- 
granuloma Inguinatc) and Its Relation to 
Rectal Stricture. Am. J. M. Sc., 190:118, 
Aug., 1935. 

Von Hnam. E p-* T’-V' ■' ^ . L. : Incidence 

and C ’ 1 v . * • ‘ Lymphogranu- 
loma • •• »• i V ■ (L'-.s.o. Veto Orleans 

M. and S. J.. 88:92, Aug.. 1935, 


PILONIDAL CYSTS AND SINUSES 

Brciienbach and Wilson review 288 
cases from the surgical services of the 
Bellevue Hospital, N. Y. C., and favor 
complete excision. A follow up of 83 
cases showed this method gave 94% 
cures. The authors believe this con- 
dition is one of a congenital faulty 
skin development. 

Sogers and Hall review 181 cases of 
pilonidal sinus at the Massachusetts 
General Hospital, , Where radical ex- 
cision was done and partial or complete 
closure attempted poor results were 
experienced due chiefly to infection 
rather than retained tissue. Dye when 
used usually hindered the excision due 
to its not penetrating the sinus fully 
and staining normal tissue. The authors 
report a new method which permits 
ambulatory management. A mid-line 
posbsacrat incision is made and a 
lateral under-cutting excision on either 
side is made of the sinus tract and 
tissue. The wound is 'packed with anti- 
septic soaked gauze and the wound is 
recauterized and dressed postopera- 
ively from time to time. Healin’g oc- 
curred in 6 weeks. No extension occur- 


red below the coccygeal fascia in any 
of their cases. 

Gage reports a case showing embry- 
onic neuroglia cells and fibrils extend- 
ing into the sacral canal and therefore 
believes that the classification should 
include this type as well as the usual 
type with extension down to or near 
the periosteum of the sacrum. Demon- 
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strates the sacrococcygeal dimple as 
being a caudal ligament attachment to 
the skin in agreement with Oehlecker, 
Ravdin and Johnston. 

Ravdin and Johnston report a series 
of cases at the Hospital of the Uni- 
versity of Pennsylvania. 44 cases were 
males and 9, females. Believes the 
sinus is embryonal ectodermal invagi- 
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nation. Authors use methylene blue, 
dissect, and partially or * completely 
close the wound. Johnston reported 
3.6% post-sacral dimples in 1040 males 
examined from 1% years to 58 years 
of age. 


Breidentmch, L. and "Wilson, H. L. : Pilonidal 
Cysts and Sinuses. Arm. Surg 102:455, Sept., 
1935. 

Gage, Mims : Pilonidal Sinus : Explanation of 
Its Embryologic Development. Arch. Surg., 
31:175, Aug., 1935. 

Kuvdin, I. S. and Johnston, G. G. : Pilonidal 
Sinus. Am . J. M. Sc., 190:280, Aug., 1935. 
Rogers, H. and Hall, M. G. : Pilonidal Sinus : 
Surgical Treatment and Pathologic Structure. 
Arch. Surg., 31:742, Nov., 1935. 


ROENTGENOLOGY — RADIUM 
THERAPY — ELECTROSURGERY 
Roentgenography and Diagnosis 
Branisteanu and Moisuc emphasize, 
the importance of roentgenolic study of 
the intestinal mucosa.- Normally the 
plicae in the. colon are 5 mm. and their 
arrangement may be- influenced by ab- 
normal reflexes coming from diseased 
organs by way of motor fibers through 
the autonomic nervous system of the 
muscularis mucosa or by other reflexes. 
Normally they found a predominance 
of transverse plicae in the cecum, of 
oblique transverse plicae in the right 
half of the transverse colon and of 
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longitudinal plicae in the 'descending 
colon. 

Fiessingcr and' Mulct in a study of 
the normal colon- in man state that the 
two extremities are constantly full due 
to .the antiperistalsis and colonic 
mixing of fecal matter which gradually 
becomes of greater consistency low in 
the colon from its .viscid state in the 
cecum. The sacculations may occur 
through normal tonic contraction or 
normal distention and are different In 
-the spastic state. The study empha- 
sized' the considerable individual varia- 
tion with. time and bowel wall move- 
ment, in any given case and emphasized 
the need for serial study. 

Gershon-Cohcn advises the routine 
use of the contrast air inflation roent- 
genogram and states that it is especi- 
ally necessary in the diagnosis of early 
neoplasms, diverticulae, tuberculosis 
and inflammatory change of the 
mucosa. ‘ 

Contrast enemas have gained impor- 
tance abroad as well as in America. 
Viamonte, Zdansky, Gershon-Cohcn and 
Gillies stress their importance. 

Kuhlmunn states that the colonray is 
most important in diagnosis and states 
that the tumor type cannot necessarily 
be identified in roentgenograms, where- 
as the infiltrating type can. 

'Pope emphasizes , the importance of 
roentgenographic study in disturbances 
of motility in 224 pathologic ' cases 
studied. . . . 

Rather in an X-ray review of 546 
cases of .intestinal tuberculosis states 
that roentgen-examination is , a . more 
dependable diagnostic method than any 
other method. He stresses the impor- 
tance of the fluoroscopic examination 
during the enema. 

Zdansky states that transverse and 
longitudinal plicae of the mucosa must 
be accompanied by marked irregularity 
of contour to signify inflammatory 
swelling or lymphatic stasis. States 
that a comparatively frequent but usu- 
ally disregarded finding in , sigmoiditis 
is invagination, the same being, con- 
fused with a circular stenosing tumor. 

Therapy 

' Chamberlain states, that in general 
roentgen therapy of cancer Is open to 
considerable improvement. The frac- 
tional treatment of Coutard and others 
is not necessarily as claimed to be the 
method of choice in all cases inasmuch 
as clinical experience plus a proper at- 
tention to the microscopic appearance 
of the biopsy specimen’ may lead to a 
better selectivity of cases. Preopera- 
tive irradiation is beneficial if it is fol- 
lowed by a sufficient delay for tumor 
regression. There is a decreasing 
emphasis on postoperative irradiation, 
however. Whether heavy, radiation is 
beneficial requires further study. 

Bensaude, Solomon .and Marchand 
state that 50% irradiated fistulas are 
cured and 30% are markedly improved. 
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Seven cases of chronic fissure-in-ano 
were cured by 3 to 6 irradiations. 
Partial improvement occurred in 3 
cases and n failure in one case. Pain 
subsided in all cases. State that acute 
hemorrhoidal thrombosis is markedly 
improved with the duration of symp- 
toms lessened by X-ray therapy. 
Whereas pruritus nni is "cured" by 
X-ray state recurrences arc frequent. 
Advise it also in condylomas and sup- 
purative proctitis. 

Ciltcu, Lcddy and AYr Afrit estimated 
the amount of radiation received by 
various operators during the routine 
course of colon roentgenoscopy during 
a period of several years and found 
that although multiples of the so-called 
tolerance doses were received, no injury 

occurred. 

Duffy states that roentgen rndintion 
is less efficacious tlinn radium irradia- 
tion and should therefore he supple- 
mentary. Advises roentgen therapy as 
a preliminary procedure to surgery. In 
inoperable cases advises 18 to 28 days 
external irradiation depending upon 
the patients ability to withstand the 
treatment. Cites two rare cases where 
complete disappearance of the primary 
tumor occurred. Mctartnses occurred 4 
and 7 years later. 

Radium 

Bcnsaitdc believes radium should be 
used only where diffuse growths are 
beyond surgical aid. 

Binldcy in a review of advanced 
carcinoma of rectum cares treated by 
radon seed implantation and external 
irradiation states that 24 cases were 
clinically symptom-free, 213 cases 
showed a moderate or minimal im- 
provement, 155 cases showed greater 
improvement and only 8 .55e were un- 
benefited. 25 cases treated with heavy 
radiation therapy showed results com- 
parable with radical surgery- 

Boiciny discusses adenomyomn of the 
rectovaginal septum and advises radio- 
therapy preceding surgery if intestinal 
obstruction occurs by reason of sir.o 
and states they Fhould not be consid- 
ered malignant and may be repeatedly 
observed over a period of time. 

David reports 7 severe radium burn 
cases and concludes that when radium 
bum results in the treatment of carci- 
noma of the rectum carcinoma may 
still be present in the tissue requiring 
radical resection. 

Gordon-Watton states that carci- 
noma containing undifferentiated cells 
should be radiated as they are much 
less resistant thnn those containing 
differentiated cells; and tumors of the 
anus are radioscnBative and should 
also be radiated. He, however, despairs 
of the cure of rectal nnd large bowel 
carcinoma by radium because of the 
inherent resistance of the tumor. He 
states further that experimental work 
seems to indicate that the time required 
to inhibit and disintegrate a number of 


•carcinoma cells in different stages of 
activity is not less than 7-10 days. The 
uniform intensity of radium as com- 
pared to the diminishing intensity of 
radon is responsible for the permnney 
of cures. In the same article Maisin re- 
ports that in 32 patients 1005c were 
healed after 3 months nnd 575c were 
living with healed cancer of the rectum 
after 1G-20 months. The method of 
radiosensitization followed by Coutard’s 
method of roentgen irradiation was 
used. 

Loclhnrt-Minnmcry agrees with 
Gordon-Wntson excepting tlint he does 
not believe adenocarcinoma is any less 
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radio-surgical technic of Neuman and 
Coryn was reported on unfavorably at 
St. Marks and needs further study. 
Further research is necessary to de- 
termine the correct dosage and factors 
influencing the same. Whereas there 
are a number of 5 year cures the 
author believes that there are too few 
cures to warrant anything but surgery 
in operable cases. 


Electrosurgery 'that in cases unable to withstand 

Bowing and Frickc report, on 58 radical surgery in inoperable obstruc- 
cases of rectal cancer treated between tive growths, particularly where the 
1930 and 1933 by radium application growth produced distressing symptoms, 
and aided by surgical diathermy. ant * in early low grade malignancies 
Radical excision followed 37 cases. 27 "where flat button-like 1 cm. or less 
cases appear free from recurrence. In sized lesions or tumor with a pedicle 
3 cases no evidence of carcinoma was are present electrocoagulation is indi- 
seen in the surgical specimen removed, cated. 

and in 3 others most of the cells were Wadhams and Carabba performed 15 
found destroyed. consecutive anastomoses of the intes- 


Shepley advises preoperative irradia- 
tion. 


Electrocoagulation has received more 
favorable attention and Fansler states 


tine in animals successfully using a 
bipolar coagulation current of 1000 
milliamperes. 

Yocmans reviews the cancer cases 
seen at the New York City Cancer In- 
stitute during the past 10 years and 
states that the good results obtained by 
electrosurgery combined with radon 
seed implantation in apparently hope- 
lessly advanced lesions is of great 
interest. Relief of pain is also obtained 
by chordotomy, and alcohol subarach- 
noid injection. 
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surgical Aseptic Intestinal Anastomosis. S. 
G. O., 60:1082, June. 1935. 

Yeomans, F. C. : Advanced Carcinoma of 
Gastro-Intestinal Tract. Rev. Gastroenterol., 
2:111. June, 1935. 

2d ^ * t *' 4 , ' Symptomatology 

Klin. Wchnschr., 


TUBERCULOSIS OP THE COLON 
AND RECTUM 

Auge reports a case where an amoe- 
bic ileocecal mass closely simulated 
tuberculosis. 


Chisholm and Gauss write an excel- 
lent paper reviewing the findings in 71 
proven or probable cases of anorectal 
tuberculosis. They find the incidence 
of anorectal complications in pulmo- 
nary tuberculosis to be 3 to 5 per cent. 
Diagnosis should be by guinea-pig in- 
jection of emulsion prepared from pus 
scrapings or tissue material, or else by 
suitable culture growth. The treatment 
should be surgical and proved most 
gratifying in 70 of the cases. 

Gomez and Rubio have an excellent 
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paper reviewing the clinical, roentgen- 
ologic, proctoscopic and necropsy 
studies of the large bowel in 500 
patients with pulmonary tuberculosis. 
Air inflation enemas were used. Ulcera- 
tions hypertrophy of the ileum, edema 
of the submucosa, and proximal colitis 
granulosa were found. 

Granet reviews 2086 cases of pulmo- 
nary tuberculosis and finds an inci- 
dence of 37% with intestinal tubercu- 
losis. 86% showed cecal involvement. 
Only 2 out of 150 consecutive sigmoido- 
scopic examinations showed tuberculous 
ulcers of the rectum. Roentgenographic 
findings were correct in 43. of 49 autop- 
sies. 95.4% of the intestinal eases had 
pulmonary cavitation. 

Konjetzny describes an ulcerative 
ileitis of tuberculous origin resulting 
in narrowing of the lumen and tubular 
thickening of the wall. 

Several authors checked on the Tri- 
boulet reaction in intestinal tubercu- 
losis. Robinson and Gruickshand. re- 
view 109 cases and found no diagnostic 
value. Tisttll states it is of no value for 
early diagnosis. 

Rother writes an extremely interest- 
ing paper and valuable partly because 
of the wealth of material studies. 546 
cases were seen and their various find- 
ings described. The ileocecal region is 
of primary importance in the diagnosis. 

Santy advocated heliotherapy and 
ultra violet radiation in the treatment 
of intestinal tuberculosis and would 
combine unilateral surgical exclusion 
with this rather than bowel resection 
by reason of the results seen in two 
series of 10 patients each. 

Watson and Hewitt state that 10 
years experience has convinced them of 
the efficacy of the quartz mercury 
vapor lamp. Supplementary treatment 
with diet (high vitamin-low residue) 
rest and fresh air Is necessary. The 
associated pulmonary condition must 
not he too far advanced. . 


A ug£, A. and Viennot-Bourgin : (Amebic Colitis 
of Pseudotuberculous Form ; Cane) . Arch . de. 
Mai. dc L’apj ). Digestif, 25:857, Oct., 1935. 

Chisholm, A. J. and Gauss, Harry: Anorectal 
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Colon in Pulmonary Tuberculosis, BoL Acad. 
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Granet, E.: Intestinal Tuberculosis: Clinical, 
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4 Trisomin ’ 

(magsesiusi trisilicate, lilly) 

• As shown by Mulch, synthetic mag- 
nesium trisilicatc effectively neutralizes 
acid and displays a prolonged action in 
accomplishing this purpose. It is also a 
powerful adsorbent of alkaloids, putre- 
factive amines, bacterial toxins, and food 
poisons. Relatively large doses may he 


given by mouth since the compound is 
non toxic. 'Trisomin’ is not absorbed from 
the gastro-intestinal tract and alkalosis 
is not a probable side effect. 

Tablets 'Trisomin’ (Magnesium Tri- 
silicate, Lilly), 7 1/2 grains, arc supplied 
through the drug trade in bottles of 40 
and 500. 

Literature concerning dosage will be 
supplied to physicians upon request. 
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“CONNOTATIONS.” By H. J. Sims, 
M.D., Denver, Colorado. 

Since Hunt and Taveau, in 1906, ob- 
served the vasodilator effect of choline 
esters, considerable attention has been 
given to aceteylcholine as the chemical 
mediator of parasympathetic nerve 
impulses. 

In 1880, the pharmacologist, von 
Anrep, discovered the local anesthetic 
properties of cocaine. In 1881, Roller 
reported his experimental and clinical 
results in surgery of the eye. The term, 
“spinal anesthesia” was introduced fay 


Corning in 1885. Bier, in 1889, first in- 
jected cocaine intraspinally-. 

Bastianelli, in 1890, reported three 
cases which presented symptoms 
similar to those now recognized as 
“liver deaths,” a syndrome first de- 
scribed by Heyd. 

Claude Bernard, in 1855, expressed 
the view that, in addition to the ex- 
ternal secretions which are derived 
from the blood; the glands produce in- 
ternal secretions which are derived 
delivered to the blood. To him belongs 
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The BUFFERED neutral antacid 


Extensive clinical experience 
proves the definite superiority 
of Tri-Calsate in the treatment 
of hyperchlorhydria and peptic 
ulcer. 

Tri-Calsate is a powerful neu- 
tralizer of gastric HC1, yet does 
not cause a rebound in acidity 
nor alkalize the stomach con- 
tents. The buffering effect of 
its end salts protects against a 
harmful alkalosis, thus elimi- 
nating a major disadvantage of 
the alkaline antacids. 

As no carbon' dioxide is evolved 


during the reaction in the 
stomach, gastric distention and 
belching are eliminated. 
Tri-Calsate is non-toxic' and non- 
irritating. The probability of 
gastro-intestinal irritation is 
remote. The kidneys are un- 
harmed. Patients like it because 
it is palatable and gives rapid 
relief without distressing 
systemic effects. Economical, 
too. 

Available on prescription at 
your pharmacy or direct in 4 oz. 
and 18 oz. bottles. 


jd 

Avoid the Vicious Circle of Alkali Neutralization ' r ~* 

Write for trial package and complete literature. 


F. H. PAXTON a SONS. INC , 

Manufacturing Pharmaceutical Chemists ■ 

469 E. Ohio Street, Chicago, .Illinois. 


. the origin of the term, * interna! secre- 
tion.” 

Theophile de Bordeu wrote, in 1775,' 
“Every organ serves as a workshop for 
the preparation of a specific substance 
which enters into the blood; and that 
such substances are useful to the body 
and are needed in order to maintain its 1 
integrity.” 

. Metchnikoff (1845-1916) was a biolo- 
gist and not a pathologist. He was en- 
gaged in zoological research when he 
discovered the mechanism of .intracel- 
lular digestion in the mesodermal cells 
of lowly animals, 

De Garcia, a singing master .of 
London, is credited as having invented 
the laryngoscope. 

The first thermometer for recording 
body temperature was used by Traube, 
in 1850. The thermometer was slightly 
over ten inches long and required thirty 
minutes under the axilla to register. 

Reginald Fitz, in 1899, wrote, “Acute 
pancreatitis is to be suspected when a 
previously healthy person, or sufferer 
from occasional attacks of indigestion^ 
is seized with violent pains in the epi- 
gastrium, followed by vomiting and 
collapse, and in the course of twenty- 
four hours, by a circumscribed epigas- 
tric swelling, tympanitic ' or resistant, 
with a slight' rise in temperature.” 

. Cooper, of England, in 1903, de- 
scribed acute dilatation of the stomach 
in a child eleven months old. The child 
previously healthy, while playing, sud- 
denly seemed to stop breathing. He 
“made a noise in the throat” and died 
in a few minutes without a struggle or 
a convulsion. Autopsy showed a dilated 
• stomach containing nineteen ounces of 
Mellins’ Food. A stomach at this age 
should hold only about nine ounces. 

Moor, in 1881, confirmed the theory 
that tuberculosis may cause cirrhosis 
of the liver’ 

Steatosis, which occurs so often in 
tuberculosis, was recognized by Andral 
in 1829. 

.McNeal is thought to. Have first 
recognized carcinoma of the bile ducts 
in 1835. 

In 1821, Caindent advised the use of 
iodine in the treatment of syphilis. 
Wallace, of England, in 1825, is 
credited with the use of potassium 
iodine in syphilis. 

Claude Bernard experimentally pro- 
duced hemon-hagic pancreatitis by in- 
jection of bile and sweet oil into the 
pancreatic duct. The method by which 
.diseased gall bladders predispose ‘ to 
pancreatitis was suggested by Opie in 
1901. From his experimental work, he 
concluded that a gall stone lodged at 
the. ampulla of. Vater might convert 
the choledoclius and the duet of Wir- 
sung into a common channel. 

Wren, in 1656, injected an infusion 
of opium into the vein of a dog and 
obtained narcosis. In 1823, Hale de- 
scribed the injection of castor oil into 
bis own vein. 





WISDOM is practical knowledge and it 
is acquired in the school of experience 



First hand observation has taught physi- 
cians the world over that there is no better 
mineral oil emulsion than AGAROL. The 
wisdom of experience urges its use whether 
for the relief of acute constipation or for 
the treatment of habitual constipation. 
Effectiveness, palatability, convenience, 
every consideration favors Agarol. 

The reasons why are briefly discussed in 
a folder, which we shall gladly send you 
with a liberal supply of Agarol. Please ask 
for it on your letterhead. 

AGAROL 
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Hayden, in 1855, injected a solution 
of sodium chloride into the vein of a 
patient with cholera. Haford injected 
a solution of ammonia intravenously 
into a patient bitten by a snake. 

Cotton, in 1917, gave the first report 
of cholecystitis due to B. aerogenes- 
capsulatus. 

Riedel, in 1888, first called attention 
to enlargement of the right lobe of the 
liver in cholelithiasis. 

The introduction of rubber gloves, as 
a surgical requirement was not en- 
thusiastically received. Several types 
of elastic varnishes to cover the hands 


were suggested in preference to gloves. 

Torsion of the fallopian tube was re- 
ported by Bland-Sutton in 1890. 

Talma of'" Utrecht was the first to 
suggest establishing a collateral circu- 
lation by means of adhesions between 
the abdominal viscera and the parietes 
for the relief of ascites in cases of cirr- 
hosis of the liver. The first operation 
by Van der Meude, in 1889, and an- 
other by Schelkly, in 1891, resulted in 
death. Lens, in 1892, repeated the pro- 
cedure and the patient lived six 
months. 

Vautrin, of Nancy, was probably the 
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An organic compound, 
being a synthesis of 
Bismuth (25%) and or- 
ganic iodine (58%). in- 
dicated in ail stages of 
Syphilis. Used concur- 
rently with arsenicals in 
primary and secondary 
stages; exclusively in tertiary stages. Supplants' 
intramuscular injection treatment. 

BISIOD1DE produces constant concentration of 
bismuth in all tissues. 

Bisiodide is being used successfully by physicians, 
clinics and hospitals from coast to coast. 

COMPLETE LITERATURE UPON REQUEST 

(ALB LABORATORIES. INC. 

21 UNION TRUST BLDG. INDIANAPOLIS, INDIANA. 


first to propose eversion of the tunica 
vaginalis in the treatment of hydrocele. 
Doyen claimed priority: 

Mayer, in 1860, removed the first 
sarcoma of the uterus. Virchow made 
the m i cr o s c o p i c report. In 1871, 
Kreegar was able to collect nine re- 
ported cases. 

Schneck, in 1811, first recognized 
the difference between massive collapse 
of the lungs and pneumonia, ' Partial 
collapse of the lungs was described by. 
Alderson in 1830.. He recognized the 
condition in four fatal cases of whoop- 
ing cough. The relationship of bron- 
chial tube obstruction to atelectasis was 
noted by Traube in 1836. He believed 
conditions, other than mechanical, were 
more important factors. 

Mendelssohn, in 1841, experimentally 
produced the condition in dogs. 

Gardner, of the University of Eding- 
burgh, advanced the opinion that a 
mucus plug obstructing the bronchi, 
represented the basic etiology. 

Bartels, in 1860, confirmed the find- 
ings of. Gardner. 

Pasteur, in 1886, described. the ’ 
clinical symptoms. 

Sewall, of Denver, in 1921, was -the- 
first in America, to describe the path- 
ology. 

Balliou, (1538-1616), physician to. 
Henry IV, first described whooping 
cough in 1578. 'During his life time he 
introduced the term, ‘’rheumatism.” 


Reply to a recent Editorial: "The 
Desirability of Measuring the Acidity 
of the Gastric Secretions Rather Than 
That of the Gastric Contents.” By A. 
Galambos, M.D., New York. 

Your Editorial, in the August issue; 
entitled: ‘‘The desirability of measur- 
ing the acidity of the gastric secretions 
rather than that of the gastric con- 
tents,” from the pen of C. M. Wilhelmj, 
M.D., serves as an occasion to call at- 
tention to a paper of mine, which may 
readily answer the Editorial. 

My paper, entitled: “Direct Exami- 
nation of the Gastric Juice, a New 
Functional Test,” appeared in the 
Archives of Internal Medicine, in the 
November issue of 1926 (Vol. 38, pp. 
654-662) . and deals, as its title indi- 
cates, with the question discussed by 
the Editor. The same question which 
has been brought up today, as a “de- 
sirability,” has. been discused and 
answered in the affirmative, 12 years 
ago by the writer of these lines. 

I fully concur with the Editor, when 
he states: - “that the acidity of the 
GASTRIC CONTENTS can not be 
used to study changes in the acidity of 
the GASTRIC SECRETIONS; the two 
are distinct entities and should be 
measured separately.” 

The Editor after discarding the use 
of histamin for such studies, concluded 
by recommending: “a better way of 
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(STEARNS) 

Supplies Non-Digestible, Bland Bulk 


# When food bulk must be restricted 
— as in the treatment of obesity, in 
postoperative and other special 
dietaries — constipation frequently 
results. 

For such a condition, the ncwdevcl- 
opmcnt,Mucilose, is proving particu- 
larly useful because this specially pre- 
pared hemicellulose (vegetable gum) 
provides a much desired bland, lubri- 


cating bulk which is also non-digestible. 

Mucilose — prepared by a special 
process from the Plantago loeflingii 
— is now available in two forms, 
Alnci/ose Grannies and Alncilose Plain. 

Both forms arc as easy to take as 
a breakfast food. 

FREDERICK STEARNS & COMPANY 

Detroit New York Kansas City Son Francisco 
Windsor, Ontario Sydnoy, Australia 


TRY MUCILOSE! 

The coupon n il! bring 
yon a supply oj the 
New Granular Mucilose 
with our compliments. 
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RAPID CONTROL 

of Gastroduodenal Hemorrhage 
in Peptic Ulcer 

Impressive experimental evidence 
indicates that the most important 
factor in the control of gastroduo- 
denal hemorrhage is the protection 
of the newly formed clot in the bleed- 
ing vessel. By raising the pH of the 
gastric contents above that at which 
pepsin is active, the protective clot 
is permitted to remain in situ, un- 
digested. 

In a recent series* employing 
the continuous drip method, 21 
cases of severe gastroduodenal 
hemorrhage were successfully 
treated without mortality. 

Creamalin — the distinctive col- 
loidal cream of aluminum hydroxide 
— neutralizes 12 times its volume of 
N '10 HC1 in less than 30 minutes. 
Within the stomach, it produces 
virtual anacidity, rendering pepsin 
inactive and insuring the safety of 
the protective clot. Creamalin pro- 
duces no secondary rise in HC1 
secretion, and since it is amphoteric, 
cannot lead to alkalosis or change in 
blood pH values. 

Because of the soundness of the 
underlying principle of Creamalin 
therapy in ulcer hemorrhage and 
the satisfactory results obtained by 
this method, Creamalin should be 
the therapy of choice when hemor- 
rhage due to ulcer presents itself. 

*Woldman, E. E.: The Treatment of Hema- 
temesjs and Melena by Continuous Alumi- 
num Hydroxide Drip. Am. 3. Med. Sci., 
194: 333 (Sept.) 1937. 

Reprints of this and other recently pu£- 
llshed articles dealing with Creamalin, 
together with sample, will be sent to 
physicians on request. 


CLEVELAND CHEMICAL ASSOCIATES, Inc. 

3G16 Euclid Ave., Cleveland, Ohio 
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studying the acidity of the gastric 
secretions by putting some substance 
which is not. destroyed or absorbed 
from the stomach in the fluid’ of the 
test meal and to determine the concen- 
tration of this substance in the gastric 
samples. When this is known, ,it is 
possible to say just how much of the 
fluid in the sample of gastric contents 
is fluid originally given with the test 
meal and how much is fluid of the 
secretions which entered the stomach. 
By dividing the acidity of the contents 
by the amount of fluid secretions which 
they contain, the true acidity of the 
gastric secretions can be obtained.” 

This recommendation as much as it 
is commendable and desirable, remains 
as a “pium desiderium” as long as the 
Editor fails to mention, what is this 
“'better way,” and what is “the sub- 
stance, which is not absorbed or de- 
stroyed, etc.” Whether or not the 
Editor knows of some such ways and 
means, or he merely wishes to express 
the desirability of having such methods 
at our disposition, can not clearly be 
seen. 

At this point may I make reference 
to my above mentioned paper, which 
anticipated your questions and gave an 
“a priori” answer. I, likewise, have 
found desirable and important to have 
a method of obtaining and examining 
the DIRECT GASTRIC JUICE, in- 
stead of the GASTRIC CONTENTS 
in 1925. I have found, that “with the 
advent of the Rehfuss’ tube we have a 
means that enables us to make exami- 
nation of the gastric content by a frac- 
tional method and it becomes possible 
to make routine study of the fasting 
stomach, investigating the gastric 
juice — its secretion, concentration and 
amount, as well as its influence, psychic 
or otherwise — very much as may be 
done in animal experimentation by 
means of fistulas or the Pawlow 
pouch.” 

After comparing my method of pro- 
viding for and obtaining unadulterated 
gastric juice for analysis or other 
purposes with other, more complicated 
and less applicable methods I con- 
cluded by recommending my simple 
method “'its performance being even 
more simple than the administration 
and examination of a test breakfast." 

In the method, advocated: “the 
Rehfuss’ tube is introduced into the 
fasting stomach and its content with- 
drawn by means of a perfectly tight 
syringe. The tube is then left in place. 
As the gastric juice accumulates it is 
withdrawn at predetermined inter- 
vals — three, five, ten, fifteen minutes — 
and the quantity and total acidity of 
each portion is separately determined. 
Any special examination, microscopic 
or otherwise, can be performed at the 
same time on any or all of these 
samples. 

Insofar as my examination of the 
literature has extended, no such test 
has heretofore been recommended. 


either to complete the functional food 
tests in common use, or as a substitute 
for them, when it is desirable to obtain 
pure gastric secretion, unadultered by 
food, a procedure, which, as has been 
pointed out by Compton, would open 
up a wide field of study in. relation to 
gastric, function.” 

.When the Relifuss tube remains in 
the stomach, the presence of its tip will 
excite and maintain the process of 
gastric secretion. The acid-concentra- 
tion and the . amount of the gastric 
juice widely varies according to the 
underlying conditions. The method 
best adapts itself for conditions with 
concomitant hyperacid or hypersecre- 
tory disorders. In such states huge 
amounts of gastric juice can be ob- 
tained, with high concentration of its 
HC1 content. The highest concentra- 
tion is observed as a rule after the 
first 5 or 10 minutes. After a period 
of continuous secretion of ca. 30 
minutes, a respite sets in, which is fol- 
lowed again by the resumption of a 
renewed secretory period. After a 
second secretory activity of 30-00 
minutes duration, an inhibition of the 
gastric secretion sets in, sometimes for 
a period of hours. 

The method as described and illus- 
trated by various curves, showing the 
variations under pathological condi- 
tions, as well as also the normal varia- 
tions with the same individuals, under 
normal conditions, is very plain and 
simple. It requires only a Rehfuss tube, 
which will on fasting be introduced in 
the stomach and kept in situ, for the 
required period of examination or ob- 
servation. The samples received at any 
required' interval, give fairly accurate 
record of the actual gastric secretion. 
The juice received is the unadultered, 
pure’ gastric juice, and not the food 
containing gastric content, as is gener- 
ally used for examinations and tests. 

For further informations I wish to 
refer the reader to the original article. 
I must remain content at this time to 
have called attention to an actually 
existing method of approach to the 
problem in question. 


APPENDICITIS 

Blood counts were recorded on 6,G01 
cases; of these, 65 showed a leukopenia 
of which 59 were in the chronic group. 
Five deaths occurred in this group. In 
3.08G cases there was a leukocytosis of 
5,000 to 10,000 with 59 deaths; in 2,265 
cases there was a .leukocytosis of 10,000 
to 15,000 with 43 deaths; in 1,031 cases 
a leukocytosis of from 15,000 to 25,000 
with 124 deaths; and in 174 a leukocy- 
tosis of 25,000 to 50,000 with 49 deaths. 

It was also found that the mortality 
rate decreased with the elevation of 
the mononuclear cells and vice versa. 

Francis D. Murphy, Milwaukee. . 
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A new non-nnrcotic synthetic substance which has n 
definite antispasmodic action on spastic smooth muscle. 
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BILE SALTS 


KONSYL 

Fairchild 


The Mucilagenous-Forming Part 

The sodium glycocholate and tauro- 


of the Plantago Ov'ata 

cholate, the salts of conjugated colic 


Promotes Peristalsis By Bulk 

acids in their native association as 
separated from fresh ox gall. 


and Lubrication 

’A stable dry powder; uniform in com- 
position; efficient for the well known 


ADVA NT AQES 

therapeutic uses of ox-gall — in disorders 


i Safe 

due to faulty bile functioning. 


2 Effective . . 

Bile Salts preferably to be dispensed 


3 Non-Habit Forming 

in capsule by itself, or in combinations 


4 Easily Taken 

in powder. 


5- Priced for People of Limited 

Offered in powder, l A oz., 1 oz. vials; 


Means Who Have To “Take 

in capsules, each three grains Bile Salts. 


Something" Every Day. 



A Teaspoonfid Makes A Tumblerful Of “Jelly" 

Fairchild Bros. & Foster 



New York 

'' 

Burton, Parsons & Go. 


• { Established 1885) 
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NEW! • PRACTICAL! • DEPENDABLE! 


PRACTICE of MEDICINE 

By JONATHAN CAMPBELL MEAKINS, M.D., 
LL.D., Professor of Medicine and Director of the 
Department of Medicine, McGill University. 1343 
pages, 605 illustrations, 35 in colors. Price, 510.00. 

The book on practice that IS different — built around the 
physiologic appeal to the study of diseases, profusely illus- 
trated in black and white, and colors — something no other 
book on practice has done. 505 illustrations, including 35 
color plates. Pictures teach in medicine as well as in 
surgery, gynecology and obstetrics. "Why have books on 
practice not been illustrated? This never was thought of 
until Meakins did it. That’s enough to prove that Meakins 
“Practice of Medicine” is -different — and brand new. 

It is not only a descriptive account of individual diseases 
but also an attempt so far as our present knowledge goes 
to be a practical treatise on disease processes in general 
and how these may be corrected along rational lines. 
Treatment is also handled along rational lines and the 
reasons explained as far as possible. 

“This textbook represents what the physician of today is 
expected to know and what the modem medical student is 
expected to learn. It is told in a brief, simple manner that 
is adequate for this purpose and attractive to the reader. 
It. is richly illustrated with pictures that help much to 
visualize the contents. In short, an excellent one-volume 
practice of medicine.” — Journal of the Ohio State Medical 
Association. 


THEORY and PRACTICE 
of PSYCHIATRY 

By WM. , S. SADLER, M.D., Chief Psychiatrist 
and Director, the Chicago Institute of Research 
and Diagnosis; Consulting Psychiatrist to Co- 
lumbus Hospital. 1231 pages. Price, $10.00. 

A stream of patients flows into the offices of general 
practitioners of medicine every day needing psychiatric 
treatment. These conditions must be recognized and the 
proper methods used in treating them if medical practice 
is to serve society adequately. To neglect — overlook — and 
fail to meet the needs of such patients will drive many of 
them to seek relief from the irregular practitioner. This 
situation challenges the general practitioner. It calls for 
serious thought on his part and sincere , effort to meet a 
condition that is growing daily more and more serious. 
We invite general practitioners who have this situation to 
deal with to look into the possible help to be obtained from 
Sadler's "Theory and Practice of Psychiatry.” It may 
possibly give you just the help you need to successfully 
treat these cases. 

This new work in the field of mental hygiene embraces 
•the entire field. It discusses mental mechanisms, the un- 
conscious and the subconscious, the significance of dreams, 
and other attitudes. It includes a discussion of sympto- 
matology, diagnosis and prognosis of mental disease enti- 
ties, and includes a description of methods of examining. 
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Adrenal Cortex and Intestinal Absorption* 

Bv 

PROF. DR. F. VERZAR 

BASEL. SWITZERLAND 


T HE editors of this Journal have been kind enough 
to ask me for an account of recent work in my 
laboratory. For ten years I have worked with my 
collaborators on the question of absorption from the 
intestine. We made it our task to study especially 
those eases of absorption which seem to he directly 
opposed to the established laws of diffusion osmosis 
and filtration which ordinarily govern the process of 
absorption (1). 

Such a case is, for example, the absorption of 
certain sugars. Glucose and galactose, the sugars 
which play a special role in metabolism, are absorbed 
especially well, in fact three to four times more 
quickly than are other hexoses of equal molecular 
weight, such as mannose and sorbose, or pentoses, 
such as xylose, nrabinose and ribose (2). While the 
latter sugars are absorbed in accordance with the 
laws of diffusion, the former are not. The absorption 
of the latter is greater the greater the concentration 
of the solution, while with the former sugars, no 
matter what the concentration the same quantity is 
always absorbed in a given time, and this represents 
the maximum amount which can pass through the 
membrane (3). 

To explain this difference a special activity of the 
intestinal mucosa was postulated. It could be shown 
that this activity was particularly strong in the 
jejunum, in comparison with the lower parts of the 
small intestine (1), and that it could be influenced by 
the pH (5) of the intestinal contents, and inhibited by 
low temperatures (G) and by iodoacetic acid (7). This 
last fact gave us a hint as to what the process might 
be. We know' from the influence of this substance on 
muscle metabolism that it interferes with oxidation- 
reduction processes connected with the resynthesis of 
hexose phosphoric acid during the recovery process in 
the muscle. We therefore supposed that a similar 
transformation of glucose ( and galactose ) might 
occur in the cells of the intestinal mucosa, and that 
this process might he stopped by iodoacetic acid. Such 
a synthetic process in the mucosa would maintain a 
high diffusion gradient between the sugar in the in- 
testinal lumen and that in the mucosal colls by con- 
stantly transforming the sugar which diff uses into the 
mucosal cells into another substance. This might he 
the explanation for the rapid absorption of these 
sugars. 

1 do not want to refer to all the details of older 
work, but I may say that it was not by accident that 
we one day postulated, as a working theory, that the 
adrenal cortex might influence this synthetic process 
(8). We know that the muscular weakness, so well 
known to all who have studied the effect of destruction 
of the' adrenal cortex, is caused by a lack of the res- 
toration processes in the muscle. We had shown an 
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elongation of the contraction curve of a single muscle 
twitch in adrenalectomized frogs and rats (9), and we 
had also shown a lack of carbon dioxide and lactic acid 
formation (10), so that it was logical to test the effect 
of extirpation of the adrenals on the activities of the 
intestinal mucosa. 

It was immediately seen that the activity was 
abolished by adrenalectomy, and that glucose was then 
absorbed with about the same velocity as xylose. An 
injection of cortical hormone restored the rate of the 
glucose absorption to four times that of xylose (11). 

Wc next showed that fat absorption was also de- 
stroyed by adrenalectomy and was restored by the 
giving of cortical hormone (12). Further, lactoflavin, 
or provitamin P>_, which in the normal animal prob- 
ably has to be transformed in the intestinal mucosa to 
flavin phosphoric acid (vitamin B.,) to give the so- 
called “yellow breathing ferment'’ of Warburg, is not 
phosphorylnted if the adrenal cortex is removed (13). 

Our work on intestinal absorption thus brought us 
to studies on the function of the adrenal cortex. In 
studying absorption from the intestine one has a good 
opportunity to study the activities of a single cell 
layer, such as is found in the absorbing epithelium of 
the intestine. These studies showed us that in ad- 
renalectomized animals a series of syntheses (esteri- 
fications) are lacking, namely the phosphorylation of 
glucose, the synthesis of fat, which probably goes via 
the phospholipids, and the phosphorylation of lacto- 
flavin. Since such processes are not only of impor- 
tance for absorption but also for other metabolic ac- 
tivities, the disturbances in a cortico-adrenaleetomized 
animal are very complicated. The lack of the restora- 
tion processes in the muscle is easily explained by the 
inhibition of phosphorylation. A new' step wrns the 
discovery that the wandering of fat from the fat 
depots to the liver is only possible in the presence of 
the cortical hoi'mone (14). 

Furthermore, disturbances in carbohydrate meta- 
bolism cause important secondary disturbances in 
osmotic conditions, so that water and sodium meta- 
bolism are also disturbed. Then the inability to syn- 
thesize the allimportant “yellow breathing ferment” 
must influence the whole intermediate metabolism of 
an animal in the most fundamental way. 

Recently wc were able directly to show' that adren- 
alectomized rats and cats lose the capacity of trans- 
forming lactoflavin into flnvinphosphoric acid in the 
liver (15). It was also shown that adrenalectomized 
rats could he kept alive with flavin phosphoric acid 
from liver or yeast, and that all the absorption dis- 
turbances could be healed with this substance (1G). 
Thus the metabolic disturbances in adrenalectomized 
animals may be largely due to the inability to synthe- 
size the “yellow ferment.” 

Unexpectedly we were pushed into questions of 
more practical importance through these experimental 
results. . The question inevitably arose whether in 
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human pathology any symptoms are known .which 
might be caused fay a disturbance of the activity pro- 
cesses in the intestinal mucosa, and whether the ad- 
renal cortex plays any part in these disturbances. 

By chronic poisoning of a young animal with iodo- 
acetic acid (a poison whose action is in many ways 
comparable with lack of adrenal cortex), we were 
able to produce an illness which reminded us in all its 
details of Gee-Herter’s disease or the celiac disease 
of children. The animals stopped growing, they had 
an enlarged abdomen, steatorrhea, osteoporosis and 
hypochromic anemia (18). 

Now, celiac disease in children seems to be identical 
with the so-called “nontropical sprue” or ‘‘idiopathic 
steatorrhea” of adults, a disease to which attention 
was called about five years ago, and which is now 
found everywhere in Europe (19). A great loss of 
strength with bulky stools containing large quantities 
of fat are characteristic of this disease, and in the 
later stages a darkening of the skin develops, as in 
Addison's disease. A study of these cases often re- 
veals a history, running back ten years or more of 
slight unexplained intestinal disturbances. I am con- 
vinced that many such cases of uncertain origin are 
cases of disturbances of the special activity process in 
the intestinal mucosa due to insufficient production of 
the adrenal cortical hormone. 

I should like to suggest that these milder illnesses, 
of which the cause is unknown, the Gee Herter’s dis- 
ease in children and “nontropical sprue” in the adult, 
should all be looked on as possibly ‘‘adrenocortical dis- 
turbances of absorption,” or since the adrenal cortex 
is called the “interrenal body,” one might preferably 
speak of “interrenal disturbances of absorption,” or 
“interrenal steatorrhea.” 

We may note that it is only accidentally that doctors 
first notice the steatorrhea in these illnesses. Glucose 
absorption is also disturbed in all these cases, but the 
sugar does not appear in the feces because it is fer- 
mented in the large intestine by bacteria. 

These cases often respond marvelously to liver 
extracts (as Castle has shown), and to such yeast 


extracts as contain undestroyed fiavinphosphoric acid. 
The liver extracts contain this substance. Yeast ex- 
tracts on the contrary often do not contain this easily 
destroyed substance. At present it is unfortunately 
impossible to give patients adrenocortical hormone in 
quantities, which, judging from animal experiments, 
could be expected to be effective. ■ ■ 

In cases of steatorrhea, a primary disturbance of 
absorption should be diagnosed only if one can be 
sure that the work of the digestive enzymes and in- 
testinal motility is normal. However, one must not 
suppose that sugar or fat are not absorbed at all in 
these cases. Even total adrenalectomy abolishes only 
some special processes whose function it is to speed up 
the absorption of certain substances. The absorption 
of fat and glucose still continues but at a much re- 
duced rate. 

One must not expect every’ patient with Addison’s 
disease to show disturbances of absorption with stea- 
torrhea. Pigmentation in this illness seems to be the 
result of a hypofunction of the adrenal medulla while 
disturbances of absorption and loss of strength are 
the result of disease of the cortex. It is true that in 
the later stages of “nontropical sprue,?’ the adrenal 
medulla also seems to become affected and pigmenta- 
tion results. One might think of Addison’s disease as 
starting in the adrenal medulla and Gee-Herter’s dis- 
ease and “nontropical sprue” as starting in the. cortex. 
Many, cases are now known in which Addison’s disease 
seemed to change into sprue and vice versa (20) . 

It may be that hypofunction of the adrenal' cortex 
is to be found in the absence of characteristic anato- 
mical changes. Perhaps there, may be only a decrease 
in the volume of the organ. Unfortunately there have 
been as yet, but few postmortem studies made to 
answer this question. , - 

The physiologists’ work must generally be unin- 
fluenced by practical considerations, in order that he 
may investigate his problems as fundamentally as 
possible. But it is rather fortunate if, as in this case, 
one is forced to connect theoretical results with the 
experiences of the clinician. 
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The Physiological Control of Gastric Acidity* 

By 
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and 
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D URING the past six years this laboratory has been 
engaged in a detailed study of the physiological 
factors regulating gastric acidity, particularly in an 
attempt to evaluate the relative importance of the 
various mechanisms involved. In the present sum- 
mary technical details and descriptions of the various 
control experiments will be omitted and only the 
general conclusions will be given. 

GENERAL METHODS 

Two types of test meals were used in the various 
phases of the work. A tenth normal hydrochloric acid 
test meal with and without histamine stimulation was 
used to study the factors responsible for the lowering 
of the acidity of the gastric conteixts and the amount 
arid composition of the non-acid secretions which may 
enter the stomach. A specially prepared 2 per cent 
Liebig's extract test meal was used to study the 
gastric secretory curves under various conditions. 
Both types of test meal contained 15 mg. of phenol 
red per liter, and the determination of the per cent of 
phenol red in the gastric samples enabled us to say 
just how much of the fluid in the gastric samples was 
fluid of the test meal and how much was fluid of the 
various secretions which entered the stomach. It was 
thus possible to study the acidity of the secretions 
entering the stomach as well as the acidity of the 
gastric contents. It was also possible to estimate in 
the total fluid secretions entering the. stomach the size 
of the two fractions representing the acid secretion 
and the non-acid secretions. The latter is sometimes 
spoken of as the diluting fluid. 

I. THE STRENGTH OF THE ACID SECRETED 
BY THE STOMACH 

We believe that it is now well established, due 
largely to the work of Hollander Cl, 2, 3, 4), that the 
strength of the acid secreted by the stomach is practi- 
cally a physiological constant. In dogs the value for 
the pure acid secretion is approximately 0.170 normal 
(600 mgm. of acid chloride per 100 c.c. of secretion). 
This value remains constant, uninfluenced either by 
the amount of acid secreted or by the acidity of the 
material already in the stomach. Since hydrochloric 
acid of this strength is damaging to living tissues, it 
is fortunate that the acidity of the mixed gastric 
secretions, under normal conditions, seldom reaches 
this value. This paper deals with the various factors 
which bring about the necessary dilution and neutrali- 
zation. 

II. DECREASE IN ACIDITY DUE TO DILUTION 
AND NEUTRALIZATION 
Over 22 0 fractional gastric analyses have been made 
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on 34 normal dogs, while using the 2 per cent Liebig’s 
extract test meal. In about 90 per cent of these 
analyses the gastric secretory curve showed a striking 
uniformity. The characteristics of this commonly 
seen normal curve are as follows: The quantity of 
total fluid secretions entering the stomach, per 100 
c.c. of gastric contents, increases progressively from 
the beginning of the experiment until the stomach 
empties. The composition of the total fluid secretions 
shows rather constant variations during the different 
phases of the secretory curve. The quantity of acid 
fluid is low at the beginning but rises rapidly so that 
near the middle of the curve there is usually more acid 
than non-acid fluid present in the gastric contents. 
Near the end of the curve, just before emptying 
occurs, the secretion of acid fluid becomes much 
slower and the curve may actually fall off. With this 
there is an abrupt and marked relative increase in the 
amount of non-acid fluid entering the stomach. The 
acidity of the total seci'etions entering the stomach 
shows col-responding changes; the curve rises rapidly 
at first but near its middle or end there is a cessation 
of the rise, or more commonly, an abrupt fall. Coinci- 
dent with the terminal increase in the inflow of non- 
acid fluid and the fall in the acidity of the total secre- 
tions, bile appears in the gastric samples. 

One of the first questions which we attempted to 
answer was : What is the source of the non-acid fluid 
which gushes into the stomach just before emptying 
occurs? Is it of intragastric or duodenal origin? 
Experiments were first performed on whole stomach 
pouches isolated from the duodenum. When fractional 
analyses, using the Liebig’s extract test meal, were 
perfoi-med on juice from these pouches, the secretory 
curves were strikingly different from those obtained 
in the intact stomach connected to the duodenum. The 
increase in non-acid fluid failed to occur as the pouch 
emptied ; in fact this secretion often decreased to zero, 
apparently as a result of this the acidity of the secre- 
tions rose progressively during the experiment and 
finally reached the value of the pure acid secretion or 
even surpassed it. From this it appeared that the 
marked increase in non-aeid fluid, so characteristic 
in the intact normal stomach, is not of intragastric 
origin but must be due to regurgitation of fluid from 
the duodenum. 

Certain hypothetical objections were brought .up 
against these experiments on whole stomach pouches 
and in order to meet them a series of experiments 
were performed on dogs before and after performing 
the Mann-Williamson operation of “surgical duodenal 
drainage.’’ In this operation the duodenum is de- 
tached from the stomach and the upper end closed, the 
lower end is drained into the terminal ileum, and the 
jejunum is brought up to the stomach to take the 
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Fig. 1. Shows the average gastric secretory curve obtained 
with four dogs before and after the Marin- Williamson opera- 
tion of ‘‘surgical duodenal drainage.” 

The height of the rectangles shows the total amount of 
fluid secretions entering the stomach per 100 c.c. of gastric 
contents. The black portion indicates the fluid of the acid 
secretion and the white portion the fluid of the non-acid 
secretions. The line represents the acid chloride concentra- 
tion of the total secretions entering the stomach. 

The scale increasing by 5 represents the fluid of the secre- 
tions per 100 c.c. of gastric contents, and the scale increasing 
by 50 represents the acid chloride per 100 c.c. of secretion 
entering the stomach. 

Samples were removed from the stomach every half hour. 

place of the duodenum. Following this operation the 
average secretory curves were exactly the same as 
those found in whole stomach pouches. The acidity 
of the secretions entering the stomach after operation 
was always markedly higher than before operation; 
the non-acid fluid was very small in amount, and it 
tended to decrease even to zero rather than to increase 
as the stomach emptied (Fig. 1). 

In further experiments on whole stomach pouches a 
tenth normal hydrochloric acid test meal was used and 
it was found that the isolated stomach had very little 
ability to reduce the acidity unless the amount of acid 
present was very small. A more detailed study showed 
that the amount of non-acid fluid secreted by the 
isolated stomach was small in amount, that it was 
secreted at nearly a constant rate, independent of the 
rate of acid secretion, and that marked and abrupt 
increases did not occur. 

The results of the above experiments were clear-cut 
and definite, and showed clearly that regurgitation of 


duddenal secretions is a normal event, occurring as 
the stomach is emptying, and that the primary effect 
of regurgitation is to prevent further rise, or more 
commonly, to lower the acidity of the total secretions 
entering the stomach. 

A detailed study was next made of the duodenal 
secretions and it was found that the alkalinity of the 
mixed secretions might vary from 0.01 to 0.07 normal, 
apparently depending upon the amount of pancreatic 
juice which was mixed with the bile and succus en- 
tericus. The average value in nearly one hundred 
analyses was found to be 0.04 normal alkali. 'From 
this -it is evident that the efficiency of the duodenal 
secretions in lowering the acidity of the gastric secre- 
tions depends more upon dilution than upon neutrali- 
zation. 

III. THE PHENOMENON OF ACID INHIBITION 

The second factor in the physiological control of 
gastric acidity is one to which we have given the name 
“acid inhibition.” This mechanism acts in the stomach 
to control the intragastric chemical phase of acid 
secretion and in the intestine to control the intestinal 
phase of acid secretion. 

(a) Intragastric acid inhibition. When the acidity 
of the gastric contents rises above a certain threshold 
value progressive inhibition of acid secretion occurs 
and at certain concentrations acid secretion may be 
totally inhibited. This mechanism is entirely an intra- 
gastric one and apparently does not involve the vagus 
nerves since it occurs in the vagaliy denervated whole 
stomach isolated from the intestine. The exact level 
of acidity at which inhibition begins varies in dif- 
ferent animals but it is usually not marked until the- 
acidity of the gastric contents approximates 60 units ' 
(0.06 normal acid). Above this value inhibition is 
progressive so that in all animals the acid-forming , 
cells appear to be markedly or completely inhibited by 
tenth normal hydrochloric acid. 

This mechanism appears to be the second bulwark 
of defense to prevent an excessive rise of the acidity 
of the gastric contents. Should duodenal regurgita- 
tion fail to keep the acidity of the contents below a 
certain value, acid inhibition will then operate to de- 
crease the rate of • acid secretion. After the Mann- 
Williamson operation, and in whole stomach pouches 
there was evidence that this mechanism operated to 
decrease the rate of acid secretion as shown by the 
progressively slower rise in the acidity of the gastric 
contents toward the end of the experiments (Fig. 1). 
It is interesting and important to note that when 
histamine is administered (1 mg. subcutaneously),- 
this mechanism does not operate and marked secretion 
occurs even when the stomach is • filled with 0.170 
normal hydrochloric acid. This shows that histamine 
is qualitatively or quantitatively (or both) different 
from the normally occurring secretogogues present in 
food, and it emphasizes the danger of using histamine 
to study normal regulatory mechanisms. 

(b) Intestinal acid inhibition. The intestinal phase 
of acid secretion by the stomach is apparently due to- 
the absorption from the intestine of digestive products 
which, when they reach the stomach by way of the 
blood stream, act as secretogogues. It was found that 
when acid passed into the intestine, inhibition of the 
intestinal phase of acid secretion occurred, but that 
the presence of acid in the stomach did not inhibit, 
this phase of acid secretion. 
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The mechanism of acid inhibition is not known, but 
it is possible that enterogastrone (Ivy) may be con- 
cerned in the inhibition of the intestinal phase by acid 
in the intestine. It seems unlikely that a humoral 
mechanism is concerned in the inhibition of the intra- 
gastric chemical phase by acid in the stomach. 

Further studies showed that when the intragastric 
chemical and intestinal phases coincided, the resulting 
stimulus to secretion was usually too potent to be 
inhibited by acid in the stomach and intestine. The 
degree, then, of. acid inhibition depends upon the 
relative strengths of the secretory and inhibitory 
stimuli. 

Acid inhibition is thus seen to act within the 
stomach to prevent an excessive rise in the acidity of 
the gastric contents and in the intestine to stop the 
intestinal phase of acid secretion after the stomach 
has emptied. Acid inhibition could theoretically con- 
trol gastric acidity independently of duodenal regurgi- 
tation but when both mechanisms are in operation 
simultaneously it is difficult to determine which plays 
the more important role. It is possible that the rela- 
tive importance of the two mechanisms may vary in 
different persons so that in some individuals duodenal 
regurgitation may be the primary factor responsible 
for the control of gastric acidity while in others acid 
inhibition may be the controlling mechanism. It is 
also possible that certain types of hyposecretion and 
hypersecretion may be due to changes in the threshold 
for acid inhibition in the stomach or intestine. 

The effect of acid inhibition on the psychic or 
cephalic phase of acid secretion was also studied. It 
was found that this phase is often of such great 
potency that it is not inhibited by the presence of acid 
in both the stomach and intestine. Thus the secretory 
energy of the cephalic phase often approaches that of 
the simultaneously combined intragastric and intes- 
tinal phases and approximates that of histamine 
stimulation. This is important in showing that the 
cephalic phase may often be responsible for a degree 
of hypersecretion or hyperacidity which could not be 
attained by either of the other two phases alone. The 
cephalic phase may thus often be correctly termed the 
“outlaw” among the phases of acid secretion. 

IV. THE ROLE OF THE PARS PYLORICA IN- 
ACID SECRETION 

Whether or not some stimulus from the pars py- 
lorica serves to augment the secretion of acid by the 
fundus and thus plays a role in the intragastric 
chemical phase of acid secretion is a much debated 
question. One group of clinicians and experimental 
workers believe that after a Polya or Billroth type of 
operation, the lowering of gastric acidity can be en- 
tirely accounted for by the increase in the amount of 
duodenal secretions which enter the stomach, while 
another group believe that the lowering of gastric 
acidity is more marked than could be accounted for 
by the presence of duodenal secretions. 

We have studied this question using new methods 
of analysis and calculation which allowed us to deter- 
mine the amount of duodenal secretions which entered 
the stomach after Polya and Billroth II operations 
and found that the decrease in the acidity of the 
gastric secretions was usually definitely greater thnn 
could be accounted for by the diluting and neutralis- 
ing effect of regurgitating duodenal secretions. 

In some animals however, removal of the pars py- 


lorica failed to produce the usual decrease in the secre- 
tion of acid, and our evidence now suggests that this 
may be due to the fact that in these animals the 
cephalic or vagal control over acid secretion was un- 
usually marked. In fact, our evidence at the present 
time suggests that it may be possible to divide animals 
into two grouns, first, those in which gastric acidity 
is greatly influenced by stimuli arising in the pars 
pvlorica and second, those in which the acidity Is 
much under the control of cephalic or vagal influences. 
In the case of the first group, removal of the pars py- 
lorica may produce a marked lowering of acidity while . 
in the second group it may fail to do so, and in these 
animals a double thoracic vagotomy may have to 
be performed before the production of acid can be 
lowered. 

It is possible that eases of gastric hypersecretion in 
man may be similarly grouped, and if this be true, 
then removal of the distal third of the stomach might 
be resorted to to control hypersecretion in one group 
and vagotomy performed to control it in the other 
group. At present we are subjecting this theory to 
experimental proof and are attempting to develop 
methods for recognizing the animals that are to be 
put into each one of the two groups. 

V, WATER ABSORPTION FROM THE GASTRIC 
CONTENTS 

Our evidence indicates that in most normal dogs 
small amounts of water are constantly being absorbed 
from the gastric contents but this is hard to show 
because the quantity of non-acid fluid regurgitating 
from the duodenum is much in excess of the amount 
of water absorbed in the stomach. However, when the 
non-acid fluids from the duodenum are prevented from 
entering the stomach, as in the case of whole stomach 
pouches or after the Mann-Williamson operation, the 
absorption of water may be easily detected; some of 
the non-acid fluid will disappear as the experiment 
progresses and as a result the gastric contents will be 
concentrated and the acidity will rise above the value 
for pure acid secretion from the parietal cells (Fig. 

n. 

This phenomenon of absorption and concentration 
is in some way related to the composition of the 
normal gastric contents since it does not occur when 
a tenth normal hydrochloric acid test meal is used. In 
some dogs water absorption is much more pronounced 
than in others, and it is in no way related to or depen- 
dent upon the degree of dehydration of the animal as 
a whole. When marked water absorption is associated 
with a decrease in duodenal regurgitation, a marked 
degree of hyperacidity may result. It may well be now 
that there is a clinical type of hyperacidity due to an 
excessive absorption of water from the gastric con- 
tents with or without an associated decrease in duo- 
denal regurgitation. This could only be detected by 
adding phenol red to the fluid of the test meal and 
determining the amount of total fluid secretions enter- 
ing the stomach, together with their acidity. 

SUMMARY 

The physiological control of gastric acidity depends 
upon the following factors; 

1. Strength of the acid secreted. 

2. Regurgitation of non-acid secretions from the 
duodenum. 

S. Inhibition of the intragastric chemical phase of 
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acid secretion due to the presence of acid in the 
stomach and of the intestinal phase of acid secretion 
due to the presence of acid in the intestine. 

4. The' intensity of the stimuli arising in the pars 
pylorica and the degree to which, in a given animal, 
they influence the intragastric chemical phase of acid 
secretion. 

5. Vagal or cephalic influences. 


6. Absorption of water from the gastric contents. 
The relative importance and the interrelations of 
these factors are briefly discussed.- . 
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Anoxemia Used as a Means of Analyzing the Structure and Functions 
of the N ervous System of the Bowel* 

By 

WALTER C. ALVAREZ, -M.D.f 

ROCHESTER. MINNESOTA 


S EEING that the several tissues of the body lose 
their functions at different intervals after the 
stoppage of the circulation, it occurred to me that 
' this differential death rate might be used as a sort of 
dissecting needle in physiologic studies, and some 
eight years ago, when I came to distrust more and 
more ali conclusions based on the assumed actions of 
drugs, I turned to the use of anoxemia as an aid in 
unraveling the structure and functions of the nervous 
system of the bowel. 

I first searched the literature for information as to 
the ways in which the various neurones in the body, 
as well as the several parts of a neurone, die. A re- 
view of this literature has been published elsewhere 
(5). Suffice it to say here that in mammals’, including 
man, synapses, some of the sensory nerve endings in 
the central part of the nervous system, and perhaps 
some ganglion cells, cease functioning within a minute 
or two after the circulation stops. There is probably 
a descending gradient of susceptibility from the gang- 
lion cells in the cortex, through the medulla and down 
to the end of the cord. Consciousness and most re- 
flexes disappear immediately after the stoppage of the 
heart. After from five to ten minutes the damage done 
to the nerve cells of the brain becomes irreparable. 
Some of the nerve fibers and the motor nerve endings 
•in the central nervous system are much hardier, and 
will function for an hour or two when left in the un- 
cooled animal. Fifteen minutes after stoppage of the 
circulation in a limb, sensations of touch, pressure, 
vibration, and position begin to go, and after from 
thirty to forty-five minutes all that can 'be felt is 
warmth and burning pain. With these changes, there 
is a loss of electric response in the A and B fibers 
(Clark, Hughes and Gasser). 

In the autonomic part of the' nervous system, and 
particularly in the sympathetic division, all parts of 
the neurone are more resistant to anoxemia than are 
the corresponding parts of the neurones in the brain 
and spinal cord. Reflexes persist for from ten to 
twenty minutes after the stoppage of the circulation, 
and ganglion cells can be resuscitated after periods of 
time ranging up to twenty minutes. Stimulation 'of 
the vagus nerves continues to slow the heart for about 

♦Division of Medicine, The Mayo Clinic, Rochester, Minnesota. 
fWith the technical assistance of Mildred F. Bcnnett- 
Snbmitted July 21, 1937. 


forty minutes, while stimulation of the sympathetic 
nerves accelerates the beat for a few minutes more. 
In the intestine, the nervous system; if left in contact 
with blood, will survive for six hours or more after 
the stoppage of the circulation ; without blood, irrever- 
sible changes take place in about three and a half 
hours. . 

THE WAY IN WHICH THE INTESTINE ©F 
THE RABBIT LOSES ITS FUNCTIONS AFTER 
THE DEATH OF THE ANIMAL OR THE STOP- 
PAGE OF THE CIRCULATION* . 

PERISTALTIC RUSH 

I have long known that in the dying rabbit, the first 
function of the bowel to" be lost' is that of peristaltic 
rush; it disappears immediately. In twenty years I 
have seen only a very few examples of what looked 
like a normal rush in the intact bowel left in a dead ■ 
animal with the abdomen open in a bath of warm 
aerated saline solution. 

At first glance it would seem that any function that 
disappears so promptly after the stoppage of the 
circulation must be dependent on a synapse as sensi- 
tive as are those in the higher parts of the central 
nervous system. In favor of this view is the fact that 
the injection into the animals of a little nicotine usu- 
ally puts an end to the rushes. But against the view 
are a number of observations. One is that the synapses 
in the sympathetic division of the nervous system ap- 
pear usually to retain their function for from ten to 
twenty minutes after the stoppage of the circulation, 
and from Cannon and Burket’s experience, one would 
expect the synapses in Auerbach’s plexus to be even 
more resistant than are those elsewhere in the ab- 
domen. Perhaps confirmatory of this view is my ob- 
servation (4, 8, 9) that the synapses that presumably 
exist between the vagus nerves and the neurones in 
Auerbach’s plexus retain their function for from ten 
to twenty-seven minutes after the death of the animal. 
The evidence in favor of the view that such synapses 
exist has been summed up elsewhere (7). 

It seemed probable, then, that the immediate stop- 
page of rush waves which is usually observed when 

♦In the experiments herein described the rabbits were anesthetized 
with urethane. The distal part of the spinal cord was pithed nnd 
the abdomen was opened under a bath of warm Locke’s solution. 
The technic used in starting and recording rushes has beep de* 
scribed elsewhere (Alvarez) (6). 
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the heart ceases beating is due to inhibition, and this 
view was strengthened by two observations. One was 
that with the stoppage of the rushes, there was, at 
times, a stoppage also of the rhythmic contractions of 
the muscle. This took place even when the saline bath 
was aerated. That it was due to inhibition was indi- 
cated by the fact that the rhythmic movements 
promptly reappeared when the bowel was cut away 
from the mesentery. The other observation was that 
if, instead of sacrificing the animal, I stopped the 
circulation in the bowel by clamping the abdominal 
aorta or the superior mesenteric artery, the rush 
waves often stopped for a few minutes, only to re- 
appear, much as the rhythmic contractions did. The 
rushes could be elicited then for a few minutes until, 
perhaps, with loss of function in some synapse, they 
stopped, never to reappear. 

When the intestine was left attached to the mesen- 
tery of the dead animal the rushes never reappeared, 
perhaps because by the time the inhibition had worn 
off, irreversible changes had taken place in the 
synapses. This inhibiting efifect may come by way of 
the nervous system or it may come through the blood 
from other parts of the dying body. The latter theory 
is probable because the inhibition was often absent 
when the stoppage of the circulation was effected by 
clamping the mesenteric vessels, and it could then be 
produced sometimes by removing the clamji and let- 
ting the blood flow in again. It is interesting to note 
here that Carnot and Glenard (24, 25) found that a 
segment of bowel would survive better if they washed 
out the blood vessels. Interesting, also, is Nolf’s (41) 
conclusion that, in the chicken, the stoppage of the 
movements of the gizzard which follows asphyxia is 
due to stimulation of a nervous center which produces 
inhibition. Somewhat similar observations on the be- 
havior of the nrectores pilorum muscles of dying 
animals were puzzled over years ago by Langley (37, 
38). 

That some form of inhibition of the intestine is re- 
moved after the death of the animal was suggested 
by a number of observations. Thus, I found that the 
tonic effect of electric stimulation of the vagus nerves 
on the muscular contractions of the bowel was easier 
to demonstrate immediately after death than it was 
in the living animal. Similarly, the short distance con- 
duction of an electrically produced disturbance was 
more easily demonstrated in excised than in intact 
bowel. Other investigators have made similar observa- 
tions. 

Difficulties in differentiating normal and abnormal 
rush waves: Unfortunately, as I (G) have pointed out 
elsewhere, definite conclusions as to the length of the 
interval between the death of an animal and the cessa- 
tion of rushes are hard to draw because so much de- 
pends on the experimenter’s opinion as to the nor- 
mality or abnormality of each wave seen. The problem 
would be much simpler if inspection of the graphic 
records could decide the matter, but often this does 
not help much. The difficulty lies not only in the de- 
fects in the methods of recording, but also in the 
fact that some of the rushes observed in apparently 
healthy bowel are atypical or perhaps ns abnormal as 
those seen in nicotinized or dying bowel. Usually the 
dying or nicotinized bowel empties itself poorly after 
a rush, but bowel that appears to he normal will often 
do the same thing, and bowel that has long been 
anoxemic may seem to empty perfectly (Fig. 1). 


Sometimes the main abnormality of a questionable 
rush is its fast rate, or its tendency to combine the 
characteristics of both a “systole” and a rush. 

I regret that for some time I used recording devices, 
attached to the longitudinal and circular muscle, which 
did not facilitate the differentiation of normal and 
atypical rushes, or rushes mediated by some mech- 
anism other than the normal nervous one. Eventually 
I devised a satisfactory “distention recorder” de- 
scribed elsewhere (G). 

The study of peristaltic rush is made particularly 
difficult by the fact that there appear to be a number 
of ways in which the intestinal contents can be made 
to travel" through the bowel. Actually, a column of 
fluid rushing down the bowel with good momentum 
can be made to pass through 100 cm. or more of dead 
bowel or even through' a length of glass or rubber 
tubing. Wien some of this fluid reaches normal bowel 
at the further end of the inert segment, it commonly 
starts a new wave which proceeds normally on toward 
the ileocecal sphincter. Other ways in which the 
rushes can travel will be described later in this paper. 

Rushes seen after clamping the abdominal aorta.: 
In a series of sixteen experiments, the aorta of the 
rabbit' was closed just below the diaphragm, usually 
with the help of a snare made with a metal tube and 
a piece of tape. In every case the bowel was rendered 
pulseless and either blanched or scanotic. In a few of 
the experiments I observed the immediate inhibition 
of rushes which is so characteristic after the death of 
the animal. Usually, after a few minutes, they could 
again be elicited. In animals which showed but few 
rush waves before the clamp was applied, it was hard 
to start any after the circulation was stopped, while 
in robust animals with a very active bowel to begin 
with, an hour or two of anoxemia sometimes did not 
do much harm. These differences in individual rabbits 
added greatly to the difficulties of interpreting the re- 
sults of experiments. 

Some rushes started spontaneously, but most of 
them were produced by squirting fluid into the duo- 
denum according to the technic described elsewhere 
(G). 

So far as my assistant and I could tell from the ap- 
pearance of the rushes, they were normal for from 
twenty to thirty-five minutes after the stoppage of 
the circulation. This interval agrees fairly well with 
that representing the usual survival time of synapses 
in the sympathetic nervous system and also of those 
synapses which are believed to connect the ends of the 
vagus nerves with the neurones of the myenteric 
plexus. After half an hour of anoxemia, the graphic 
records of rushes often looked fairly normal, but the 
waves themselves commonly did not look right to the 
experienced observer. Some seemed to go too slowly, 
others too fast, others too weakly, and others seemed 
to be mixtures of systoles and rushes, usually running 
caudad but sometimes orad. Actually the records often 
indicated that a series of short waves had arisen 
simultaneously in several parts of the bowel and had 
traveled caudad or orad. 

Very puzzling was the fact that in one rabbit with 
the aorta clamped, after good rushes had run for 
thirty minutes, questionable ones continued to appear 
for three hours or longer; in one animal, what looked 
like a normal rush was recorded three hours and 
thirteen minutes after the bowel had first been 
rendered pulseless and cyanotic. In another animal. 



552 


American Journal of Digestive Diseases and Nutrition 



Fig. 1. Showing the change from a wave to a systole produced by 
anoxemia: a, record of a normal rush coming seven minutes after, 
the segment indicated by the brace had been cut away from its mesen- 
tery; 6, twelve minutes later a wave progressed normally until it 
reached the anoxemic segment and there it traveled vapidly; c, five 
minutes later a rush went through the anoxemic segment even more 
rapidly; d, thirty-one minutes later the anoxemic segment contracted 
as a unit the, moment a rush reached its oral end, and contracted 
systolically again thirty-two seconds later; e, twelve minutes later, or 
sixty-seven minutes after the segment lost its blood supply, it failed 
to conduct a rush; instead, the caudal end contracted at almost the 
moment when the rush left the duodenum 160 cm. away, and origi- 
nated a wave which ran orad until it met the descending rush, and f, 
after two hours and six minutes of anoxemia the contraction of the 
anoxemic segment was typically systolic; in the bowel orad and 
caudad to the abnormal segment rushes still traveled normally. 


after the circulation of the bowel had been shut off 
for about an hour, first by clamping the aorta and 
later by cutting through the root of the mesentery", an 
apparently normal rush was seen. It is hard to know 
what to think about these observations. Either sy- 
napses survived unusually long because some trickle 
of blood continued to come in through collateral chan- 
nels or else I was mistaken in my opinion as to the 
normality of the rushes, or perhaps synapses are not 
so important in the mechanism of peristaltic rush as 
I think they are. Good examples of the changes in the 
appearance of rushes which come with anoxemia are 
to be seen in Figures 1 and 2. 

In eleven animals the clamp on the blood vessels was 
removed after varying intervals of time to see if the 
rushes would become normal again. In no instance 
did they seem quite normal when the anoxemia had 
lasted over half an hour. One must not conclude from 
this that changes in the nerves are irreversible after 
this length of time because experiments of another 
type showed that they are reversible. The experiments 
to which I now refer resembled those of Cannon and 
Burket in which clamps were applied under aseptic 
conditions so as to stop for several hours the circu- 
lation of the bowel. Later these clamps were removed, 
and the animal was allowed to recover. In one such 


experiment,- to be described later in .more detail, 
rushes which appeared to be normal were seen traver- 
sing a long segment of bowel which, three weeks be- 
fore, had been kept pulseless and purple for twelve 
and a half hours ! 

Rushes seen after clamping the superior mesenteric 
artery: In nine animals, the superior mesenteric 
artery was clamped, and the results obtained were 
very" much like those seen after clamping the ab- 
dominal aorta. If there were good rushes before the 
artery was clamped these generally continued - for 
about thirty minutes, and after- that they were 
atypical (Fig. 2) . 

Rushes after clamping the mesenteric vessels to a 
segment of bowel: In- thirteen animals the mesenteric 
arteries supplying a segment of jejunum or ileum ap- 
proximately 140 cm. in length were, clamped for vary- 
ing periods of time. In every" experiment most of the 
segment became cyanotic, but some blood continued 
to trickle into the ends adjoining the normal bowel. 

Again, in the more healthy animals in which there 
were good peristaltic rushes before the vessels were 
clamped, waves continued to pass normally through 
the cyanotic segment for from eight to thirty-seven 
minutes. Then there usually came a change; the bowel 
often became beady as it does after it has been 
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Fig. 2. n, n slow rush wave; b, n fast traveling disturb- 
ance in the same bowel forty-six minutes after the mesen- 
teric vessel? were clamped nnd three minutes after the 
bowel was cut away from the mesentery; to the observer 
the disturbance looked like a normal rush in the first 125 
cm. of bowel, but what happened caudnd to this point was 
not so clear, the record showing that the contraction was 
systolic in type nnd that it began ns the wave left the duo- 
denum; c, 115 minutes after the bowel had been separated 
from the mesentery a disturbance was made to travel ornd 
the lenpth of the bowed : that this was not due purely to 
an ndvancinp column of fluid is shown by the fact that 
about midway the lumen of the bowel was closed with a 
rinp of tape; in addition to the travel inp wave, there was 
an immediate response of the bowel 92 cm. ornd to the 
point stimulated; and d, rarely seen wave of inhibition 
runninp down the bowel. 

poisoned by nicotine, nnd the rushes then became shal- 
low and discontinuous. Such atypical rushes often con- 
tinued for a long time, fn one animal, they were still 
pomp through with some signs of a following wave of 
contraction four hours after stoppage of the circula- 
tion. In this particular experiment, the rhythmic con- 
tractions had ceased, but the long-distance nervous 
paths, to bo described later, were still functioning 
well, as shown by the fact that some segments of the 
injured bowel were “anticipating" the arrival of the 
rush waves with an increase in tonus and activity. 

After the first half hour of anoxemia, rushes enter- 
ing the upper end of the cyanotic segment sometimes 
faded out and failed to reach the distal end. When- 
ever they did reach it, they always went on caudnd 
with a normal appearance in the normal bowel. So 
long as the rushes could get through the cyanotic 
segment they usually traveled there with a norma! 
rate. Sometimes they wont through abnormally fast. 

The removal of the clamp and the restoration of the 
circulation after an interval of from twenty to thirty 


minutes resulted after a time in the return of per- 
fectly normal rushes. 

In some cases the root of the mesentery was cut 
between clamps, and in one such case records of 
rushes looked normal one hour later. They looked 
fairly normal to the observer, but they decelerated in- 
stead of accelerating in speed, as they should normally 
have done. 

At times, the observers could see a change in the 
character of the rushes after the first thirty minutes, 
but examination of the graphic records did. not help 
in determining what was wrong with them. In one 
experiment the records of the rushes looked normal 
for an hour and forty-seven minutes after the tying 
of the arteries. When the rushes could no longer get 
through an anoxemie segment they seemed to enter it 
and go normally for a distance of perhaps 20 cm. They 
could do this perhaps because near the end of the 
handicapped segment there was still some inflow of 
blood. 

Rushes seen after cutting segments of the bowel 
away from the mesentery: In ten rabbits segments of 
bowel were cut away from the mesentery after liga- 
tion of the vessels supplying the region. The blood 
remaining in the bowel was forced out by tonic con- 
traction of the blood vessels, so that the wall became 
blanched and often beady. Wien the segment was less 
than Go cm. long, rush waves continued to run through 
it as if nothing had happened; when it was from G5 
to 170 cm. long, the waves commonly got through hut 
they were abnormal in one way or another. Some- 
times when they looked normal to the observer they 
appeared to be abnormal on the record (Figs. 1 and 
2 ). 

In a number of experiments most of the small bowel 
was cut away from the mesentery, leaving only the 
blood supply of the duodenum intact. The plan was 
to start rushes in this first part of the bowel and see 
how far they would go. In most of the rabbits so 
prepared rushes could not be started, but in one rabbit 
some very interesting observations were made: Eight 
minutes after nearly all of the jejunum and ileum 
(235 cm.) had been separated from its mesentery, an 
apparently normal rush went through and another 
followed two minutes later. After this there were no 
more. 

Rushes seen after removing the whole small bowel 
from the body: In a series of eighteen experiments 
the whole small bowel was removed quickly and 
placed in a tank of warm aerated Locke’s solution. 
Recording devices were attached at internals along 
this bowel, ns in the experiments with intact animals. 
When fluid was squirted into the oral end of such 
excised bowel, there seldom appeared anything that 
could he mistaken for a normal rush wave, at least 
during the first hour or two. During this interval the 
fluid injected usually worked its way slowly toward 
the caudal end, leaving the bowel constantly distended. 
When contractions appeared here and there they usu- 
ally progressed for some distance caudad, but there 
was no coordinated rush traveling a long distance. 

Rarely, there seemed to be exceptions to this rule, 
and what looked like normal rushes would appear, 
usually in the first few minutes after the death of the 
animal. Once this may have been because the mesen- 
terie artery was clamped as the animal was dying, 
thus cutting off the access of inhibiting substances to 
the bowel. 
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One day Dr. Berkson and Mrs. Bennett, who were 
working with me, saw several spontaneous and ap- 
parently normal rushes traversing about 50 cm. of 
bowel which had been out of the animal and in oxygen- 
ated Locke’s solution for about one hour. The contrac- 
tions of the muscle were powerful and the waves 
seemed to advance continuously. In the case of one 
such wave which I watched closely the successive seg- 
ments of bowel traversed by the disturbance emptied 
themselves promptly and efficiently, which is a good 
sign of normality. Evidences of normality could be 
seen aWo in the graphic records made of this rush 
which appeared nearly three hours after the death of 
the animal. In another instance the records made 
nearly three hours after excision of the bowel showed 
what looked like good rushes noth signs of “anticipa- 
tion,” or an increase in the tonus and activity of the 
bowel far out ahead of the crest of the wave. 

In two other experiments waves were still traveling 
caudad six and a half hours after the gut had been 
removed from the body. Some of these were almost 
normal in appearance, not only to the observer but to 
the analyzer of the graphic records. 

Difficulties in the appraisal of these late appearing 
rushes were multiplied because of the fact that after 
from one to three hours of anoxemia, long-distance 
conduction usually improved so markedly that there 
appeared many systoles (Fig. 5) or mixtures of 
systoles and short rushes (Fig. 3) which often seemed 
to the observer to be fast rushes. Perhaps the greatest 
uncertainty in all this work arose in the fact that 
often, long after the rush waves had apparently 
stopped or had become decidedly abnormal, along 
would come one in which no fault could be seen. 

This occasional long persistence of what looked like 
rushes in excised bowel was hard to reconcile with the 
observations made with the anoxemic bowel left at- 
tached to the mesentery. A few things seem certain 
from the experiments recorded in Figs. 3, 4 and 5: 
one is that some of the nervous pathways for the long- 
distance type of rapid conduction must be in the bowel 
itself; another is that these conduct in either direc- 
tion, and another is that they are remarkably immune 
to anoxemia. It seems probable also that the more 
sensitive nervous mechanism which presides over 
normal rushes resides in the bowel ; the polarity which 
causes waves to travel more easily in one direction is 
certainly resident in the wall of the bowel. 

The importance of the advancing column of fluid: 
As I have already said, yet another difficulty in the 
way of saying when normal rushes stop is to be found 
in the fact that there are a number of ways in which 
rushes can be kept going. In another paper I hope to 
show in more detail how the mere advance of a column 
of fluid through the bowel may serve to maintain or 
keep going what looks like a rush. The importance of 
this mechanism is shown by the fact that in bowel 
handicapped by anoxemia, rushes seldom got past a 
point where the lumen had been occluded by a ring of 
tape drawn just tight enough to prevent the passage 
of the intestinal contents. In normal bowel, such ob- 
structions seldom had much effect because the wave 
could travel through the muscle to pick up a new 
column of fluid on the other side of the ring (2) . 

The importance of the advancing column can be 
seen also from the following experiments : In the first 
one, excised bowel was cut across and the lumen was 
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Fig. 3. Types of activity in excised, whole bowel, kept in 
warm oxygenated Locke’s solution for about two hours:. 
The first stimulus, applied at the caudal end, appears to 
have spread orad as a faint ripple for 62 cm. The second 
stimulus, applied at the oral end, produced two’ disturb- 
ances, one of which shot almost instantly 75 cm. to the 
fourth recording segment from the top; the other, a wave, 
spread rapidly to the caudal end of the bowel. Next came 
two spontaneous disturbances, the first of which ap- 
parently originated at the caudal end and shot almost 
instantly 107 cm. orad. To the observer it looked like a 
rapid wave. The next disturbance appears to have begun 
in the middle and spread both ways. Then a stimulus was 
applied to the caudal end, producing what seemed to be 
a wave running orad for at least 107 cm. 

restored with a short segment of glass tubing, any 
rushes that appeared then ran on without hesitation, 
in spite of the fact that there could have been no prep- 
aration of the segments caudad to the cut. In the 
second experiment, the bowel, attached to its mesen- 
tery, was cut across and the end was left open so that 
when a rush arrived the fluid ran out into the bath. 
Under, these circumstances a wave never went on down 
the distal part of the bowel. In the third experiment 
the wall of the bowel was crushed with a hemostat in 
eight places, distant about 5 cm. one from the other. 
When rushes continued to go normally through this 
series of segments held together only by narrow bands 
of dead tissue, it was apparent again that the moving 
column of fluid within the lumen must be an impor- 
tant factor in keeping the wave going. 

Important as this moving column of fluid is, how- 
ever, it apparently must be assisted by the gradient 
or the “polarity” of the gut or whatever it is that 
causes the waves to move caudad in every short length 
of intestinal muscle. Were it not for this it should be 
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as easy to make waves run orad as it is to make them 
go caudad, simply by injecting fluid into the caudal 
end of the bowel, intact or excised. Actually, on at- 
tempting this, in botii normal and anoxemic bowel, I 
found that with one squirt of fluid into the ileum, a 
wave could be forced orad for only about 80 cm.; there 
it usually faded out, and then the fluid was driven 
back caudad. Two mechanisms seemed to be working 
against the success of the experiment; one, the “long- 
distance conduction” which caused contractions to ap- 
pear some distance ahead of the reverse waves, and 
the other, the gradient which caused each one of these 
contractions to spread caudad as a wave (Fig. 3). 

Poor emptying of the anoxemic bou-cl: One impor- 
tant point to be noted about all of the atypical rush 
waves in anoxemic or nicotinized bowel is that the 
injured muscle usually did not contract well so as to 
clear the liquid contents out of successive segments 
(see Fig. 1, Alvarez) (7). Since there is much evi- 
dence to indicate that smooth muscle does not lose its 
faculty of contraction until anoxemia has lasted for 
several hours, one must suspect that the poor empty- 
ing of the abnormal gut is due to some failure either 
in the nervous pathways which transmit stimuli 
from the mucous membrane to the overlying muscle 
bundles, or else to interruption in the short conduc- 
ting paths which cause many muscle bundles to con- 
tract together in a coordinated way. Actually, a 
number of investigators have found that cocainization 
of the mucous membrane of the bowel tends to dis- 
organize peristalsis in the treated segment. 

Reverse peristalsis after anoxemia.: In several in- 
stances the shutting off of the circulation from a long 
segment of bowel brought with it a tendency to re- 
verse peristalsis, but it seemed clear that the gradient 
in the bowel had not been much altered because 
contraction rings appearing here and there usually 
traveled caudad. Because some of the gradients tend 
to be reversed in pregnant animals (Alvarez and 
Hosoi) (11), I tried adding the reversing effect of 
anoxemia to that of pregnancy, but without much suc- 
cess in reversing the direction of rushes. They would 
not run orad very far even when fluid was squirted 
into the lower end of the ileum. 

Peculiar, fast rushes: In some animals with an 
anoxemic bowel I saw a type of disturbance new to 
me. This appeared to bo a very' fast rush with a rate 
of travel varying from 30 to 05 cm. a second. Usually 
in the normal rabbit the rate varies from 3.5 to 6.5 
cm. a second, but occasionally in the ileum a rush will 
traverse 25 cm. in a second. 

SURVIVAL OF NERVES AND NERVE ENDINGS 

After having obtained some idea of the survival 
time of what I assumed to be synapses in Auerbach's 
plexus, the next problem was to sec how long the 
nerve fibers and their motor endings would function 
after the death of nn animal. Only a study of action 
currents would enable one to determine the survival 
time of a nerve fiber if this time should happen to be 
longer than that of the motor ending. Hence now 
when I say "nerve” I mean the fiber together with 
that series of mechanisms which carries the nervous 
impulse over into a contraction of the muscle (Roscn- 
blueth and associates) (40, 47). 

fears ago Elliott concluded that the myoneural 
junction depends for continuance of life on the nucleo- 
plasm of the muscle cell, not of the nerve cell; and 


actually, in the bowel, I have found the nerve endings 
to be very hardy. Time and again, what I call “long- 
distance effects” appeared in segments so poisoned by 
anoxemia that they gave no response to direct faradic 
stimulation. These endings and the fibers were im- 
mune also to doses of nicotine large enough to kill the 
animal, and they were immune to atropine. 

Conduction over short distances: The first form of 
nervous conduction studied was that which is brought 
about through stimulation of the bowel with an inter- 
rupted electric current. Hosoi and I (12) found that 
in rabbits the constant current, or a single shock or 
a pinch, produced a contraction which did not spread 
along the bowel. The disturbance produced by an in- 
terrupted stimulus spread at most about 15 cm. orad 
and 20 cm. caudad, and considerable evidence was 
gathered to show that this conduction took place along 
short nervous pathways. These pathways did not seem 
to be injured by nicotine. According to Fleisch a 
similar type of conduction in the guinea-pig was 
blocked by dilute solutions of nicotine. Fleisch and 
Wyss blocked it also with atropine and cocaine. Rai- 
ford and illulinos (44, 45), using denervated exteri- 
orized segments of colon in dogs, were able to block 
conduction between the mucosa and the overlying 
muscle with atropine, and they obtained blockage also 
by cocainizing the mucosa. 

Immediately after the bowel was excised and put 
into warm Locke's solution, some form of inhibition 
disappeared and short-distance conduction could be 
demonstrated more easily than when the bowel was 
attached to the mesentery in the living animal. This 
was observed also by Fleisch and Wyss, using guinea- 
pig bowel. 

When I kept the bowel in warm aerated Locke’s 
solution this short-distance conduction disappeared 
usually after about 100 minutes, but sometimes it 
lasted for from three to five hours (4). This interval 
could be doubled by filling the bowel with oxygen. In 
one such experiment, conduction was unimpaired after 
six and a half hours, when the observers left the 
laboratory. Such survival times are compatible with 
the idea that this type of conduction is mediated by 
nerve fibers. 

Puzzles still remain, however, because from what is 
now known of the great dependence of smooth muscle 
on nerves for all but the slowest type of transmission 
of a stimulus, it would seem that so long as segments 
of bowel a few centimeters long are contracting, 
nerves must be at work. If this is true, then there 
must bo two types of nerves conducting over short 
distances: one that loses function after some 100 
minuies of anoxemia, and the other, one that survives 
for hours or perhaps for as long as the muscle sur- 
vives. In support of this view may be the fact that 
degenerative section of the splanchnic nerves which 
commonly seemed to destroy the conducting paths 
with a survival time of 100 minutes did not prevent 
short segments of bowel from contracting in a coordi- 
nated way. 

That there can be complete failure of conduction 
between muscle fibers, with such incoordination of 
activity that the many contractions and relaxations 
cancel out and have no effect on the length of even a 
short segment of bowel, was shown by me years ago 
while I was studying young alligators. Puzzled be- 
cause with the usual heart levers I could not detect 
the slightest sign of activity in segments 2 or 3 cm. 
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Fig. 4. Showing that some of the long nerve tracts are 
in the mesentery; a, in spite of the fact that the bowel 
was cut across, the ileum was inhibited when the duo- 
denum was stimulated and b, similarly, with the bowel cut 
across in two places, a rush in the duodenum promptly 
affected the lower ileum. The record shows that the stimu- 
lus was not transmitted by the column of fluid because 
this did not get through the separated segment 90 cm. in 
length. 

long, I looked with a microscope and found that the 
trouble was that every muscle fiber was busily con- 
tracting and relaxing, but each was out of step with 
its neighbor. Probably in these animals, as in the 
elasmobranch fishes, and to some extent in mammals, 
the power to conduct appears from time to time sud- 
denly and for no known reason in smaller or larger 
portions of the enteric nervous system. One of the 
greatest needs today in the field of intestinal physi- 
ology is light on the nature of the mechanism which 
at intervals hooks this conducting system together 
and makes it work. 

In twenty-seven rabbits studied with the technic 
used by Hosoi and me (10) for stimulating the bowel, 
the first function of the bowel to disappear was usu- 
ally conduction orad of the disturbance produced by 
faradic stimulation. Conduction caudad lasted longer, 
perhaps because it is easier for impulses to go in that 
direction with the gradient. The local response to the 
faradic current disappeared next; then the rhythmic 
contractions, and finally the ability to respond to. a 
slowly interrupted galvanic current. 

If Nolf s (42) idea of a chain of neurones along the 
bowel was applicable in the case- of the rabbit, one 
might expect to find, after a half hour of anoxemia 


had injured the synapses, a sudden, step-like shorten- 
ing of the distance over which conduction could take 
place. Actually, in scores of experiments, Hosoi and I 
failed to observe any such change, and’ we failed to see 
it also after applying nicotine. This drug impaired 
the responses to stimulation, but we could not see that 
conduction failed segmentally as Nolf found it to do 
in the chicken. Also, much against Nolf’s idea of a 
chain of conducting neurones in the myenteric plexus 
is my observation that in the- rabbit, degenerative 
section of the splanchnic nerves almost wiped out what 
I call “short-distance conduction” throughout the 
small bowel, and degenerative section of the vagus 
nerves often shortened the distance over which such 
conduction could be demonstrated in the lower part 
of the small bowel (16) . These observations indicated 
that, in the rabbit; much of this type of conduction is 
effected by fibers belonging to the extrinsic nervous 
system; Nolf believed it to be effected by intrinsic 
nerves. Fig. 12 in an article by Borchardt showed 
that conduction caudad was good in a denervated 
segment of bowel. Borchardt found also that denerva- 
tion of the bowel did not interfere with the transmis- 
sion of stimuli between the mucosa and the overlying 
muscle. According to Langley and Magnus, degenera- 
tive section of the mesenteric nerves had little effect' 
on conduction in the bowel. 

I have records showing what I call "long-distance 
conduction” in rabbits with both vagus nerves cut 
and degenerated, and I have others showing it in the 
bowel from animals with both vagus and splanchnic 
nerves cut on the day of the experiment. Unfortu- 
nately, I cannot now find any records throwing light 
on this point in animals with the splanchnic nerves 
cut and degenerated. 

Few of my observations seem, then, to fit well into 
Nolf’s attractive theory of a chain 'of neurones down 
the bowel. Perhaps this theory, applies only in the 
case of the chicken. It is conceivable, however, that in 
the bowel of the rabbit, neurones about 35 cm. long, 
instead of being arranged like the links of a chain, 
overlap like the fibers in a rope. It may be, also, that 
there is no transmission across synapses except when 
a rush gets started. Against Nolf’s idea that valve- 
like synapses between the neurones in the chain pre- 
vent reverse peristalsis is the fact that reverse waves 
of some kind can often be seen in the rabbit and cat. 
Their guiding mechanism may perhaps be very differ- 
ent from that of the normal caudad-directed waves. 

Rapid conduction over long distances: Years ago I 
reported the fact that, almost coincident with the 
start of a rush down the duodenum, there were 
changes in the level and appearance of records being 
made of the activities of the jejunum and ileum (15). 
There was some increase in the tonus and activity of 
a segment of bowel here and there, or one rhythmic 
contraction was either lessened or increased in ampli- 
tude, or one or two such contractions were blocked, or 
the interval > between two contractions was shortened 
or lengthened. Similarly, defecation sometimes para- 
lyzed the whole small bowel for a few seconds. 

It seemed obvious that the stimuli which produced 
these effects so promptly must be transmitted through 
nerves. Occasionally, these long-distance effects, as I 
call them, can be elicited by a faradic stimulus, but 
the best way in which to demonstrate them is to start 
a rush wave in the upper bowel. Interestingly, these 
effects commonly tend to skip one segment of bowel 
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Fir. 5. A series of systoles in 130 cm. of excised bowel lying in warm oxygenated 
Locke's solution. Each contraction was produced by the injection of water at the 
oral end. The animal was sacrificed at 9 :51 a. m. and the experiments here recorded 
were performed between 2:40 and 4:25 p. m., or from four hours and forty-nine 
minutes to six hours and thirty-four minutes after the bowel had lost its circulation. 


to affect others near by. Possibly, one region is ready 
and another is not. In favor of this view is the fact 
that the presence of active rhythmic contractions in 
a segment seems at times to block the reception there 
of long-distance stimuli. 

When I began to study the anoxemic bowel I soon 
noticed that the long-distance effects came out strik- 
ingly after the bowel had been without its circulation 
for a few hours. Then, after peristaltic rushes, short- 
distance conduction, and perhaps even the rhythmic 
contractions had failed, the long-distance conduction 
came to the fore, and the hardy nerves involved 
seemed to take over the direction of activities in the 
gut. It was interesting to note that the same thing 
happened in many of my animals when the nervous 
mechanism underlying peristaltic rush was put out of 
action by nicotine (7). 

The most striking manifestation of the long-dist- 
ance type of conduction I have called a “systole” be- 
cause of the almost simultaneous contraction of the 
muscle in many parts of the small bowel. Often these 
systoles are associated with a series of small rushes 
(Pi?. 3). 

The fact that the mechanism that produces these 
manifestations is so highly resistant to anoxemia and 
to nicotine suggests that it consists of long nervous 
paths unbroken by synapses. That these paths must 
be present in both bowel and mesentery was shown by 
the persistence of long-distance effects in both excised 
bowel (Figs. 3 arid 5) and normal bowel cut across in 
one or more places (Fig. 4). Fig. 3 shows that these 
nerves conduct in either direction, orad or caudad. 

Function in these long pathways tended to fail after 
from five to seven hours of anoxemia, but my impres- 
sion was that in healthy and active animals, or in in- 
testine filled with oxygen, it could be maintained much 
longer. Thus, on several occasions, powerful systoles 
were being observed in the bowel some six or seven 


hours after the death of the animal when, because of 
the closing of the laboratory, the experiment was 
brought to a close. 

Just as with short-distance conduction, so also with 
the long-distance type, there was considerable evi- 
dence to indicate that impulses would continue to 
travel caudad for some time after they had ceased 
going orad. 

Rapid conduction by means of ‘‘water waves”: I 
have reasons for believing that, at times, when a 
stretch of bowel is full of fluid, a type of long-distance 
conduction is effected by a stimulus transmitted 
through the fluid to receptors in the mucosa or the 
muscle. Occasionally, long-distance effects seemed 
harder to demonstrate when, in order to eliminate the 
possibility of transmission through fluid, I closed the 
lumen of the bowel here and there with a snugly ap- 
plied ring of tape. That usually the transmission was 
through nerves and nerves alone was shown by experi- 
ments such as that recorded in Fig. 4. It was shown 
also by experiments in which the bowel was stimu- 
lated electrically or by suddenly distending a balloon 
in the duodenum. 

LIGHT THROWN BY ANOXEMIA ON THE 
ACTIVITIES OF THE INTESTINAL 
MUSCLE 

There are reasons for believing that if the excised 
bowel were to be kept in a stream of warm oxygenated 
Locke’s solution, perhaps with dextrose added, the 
rhythmic contractions would last for days, to be stop- 
ped only by the advent of bacterial and autolytic de- 
composition. In some of my experiments in which the 
solution was changed every hour or two the contrac- 
tions stopped in from five to six hours, but on several 
occasions they were going well after eight hours 
when the observers had to leave the laboratory. 

In some experiments in which enough boric acid 
was added to the Locke’s solution to make a 0.05 per 
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cent solution, the rhythmic contractions lasted longer 
than usual. 

Usually, after the death of the animal or excision 
of the bowel, the rate of rhythmic contraction was 
slowed. Because approximately the same amount of 
slowing was usually produced by cutting both the 
vagus and the splanchnic nerves and allowing them to 
degenerate, and because after such denervation death 
of the animal or excision of the bowel did not cause 
much more lowering in the rate, it seemed that the 
extrinsic nerves of the bowel must contribute some- 
thing to speed up the rate of the rhythmic contrac- 
tions (16). 

Curiously, I did not see much slowing of the rate 
immediately, after the extrinsic nerves were cut. The 
big change came after degeneration of these nerves, 
and particularly after degeneration of the splanchnic 
nerves. Curiously, also, the slowing did not appear in 
all animals operated on. Castleton saw slowing when 
in dogs he denervated a loop of bowel which had previ- 
ously been transplanted out under the skin. 

Practically all of the available evidence now indi- 
cates that the rhythmic contractions of the bowel can 
keep going in the absence of any nervous impulse, but 
that in the normal intact animal the nerves play some 
part in the pace-making process just as they do in the 
case of the potentially automatic heart of Limulus 
(Heinbecker and Bishop). This nervous help seems 
to be needed most in the distal end of the ileum where 
Auerbach’s plexus thins out (17). It is curious that 
this aid should come from the extrinsic nerves of the 
bowel, but perhaps it comes from some of those many 
fibers in Auerbach’s plexus which disappear after de- 
generative section of these nerves. It is curious also 
that on warming to 38° C. excised bowel that has been 
in the icebox for twenty-four hours, the rate of 
rhythmic contraction will sometimes return almost to 
normal (1). This is hard to explain. 

Much light on the nature of the relationship be- 
tween the nerves and the rhythmic contractions of the 
bowel will probably come some day from further in- 
vestigation of the fact that good "action currents” 
can be obtained from temporarily quiet stomach or 
bowel (13), or the fact that while epinephrine and 
atropine stop the contractions, they leave the electro- 
gram unchanged (Alvarez and Mahoney (14), Berk- 
son (18), and Castleton) ; or the fact that while nico- 
tine and curare wipe out the electrographic changes, 
they leave the contractions more powerful than before 
(Berkson (19, 20), Puestow). Curiously, large doses 
of cocaine and ergotamine had no effect on either the 
myogram or the electrogram. 

The recent work of Heinbecker indicates now that, 
in the cardiac nerve cord of Limulus, the compara- 
tively slow potential alteration, the rate of which cor- 
responds to that of the heart, arises in the large 
unipolar ganglion cells. The future alone will tell if 
similar conditions are present in Auerbach’s plexus, 
and if the currents derivable from the active bowel 
are produced, as it now appears, in the ganglion cells 
rather than in the muscle. 

After studying the problem off and on for years I 
still do not understand why the rhythmic contractions 
sometimes stop within a few minutes after the death 
of the animal and at other times go on unchanged. 
This stoppage was observed sometimes after clamping 
the mesenteric vessels. When this happened it could 


not be due to anoxemia because, when the bowel is cut 
away, from the mesentery, it goes on contracting 
rhythmically for hours. In some of the experiments 
in which the aorta was clamped for a time the stop- 
page came immediately after the clamp was removed, 
indicating that some inhibiting substance arrived 
with the returning blood. A sudden slowing when the 
circulation failed in the dying animal was seen even 
in animals sacrificed by an overdose of nicotine. In 
them the rate had already been slowed by the drug. 

. Not infrequently irritability and conduction (over 
short distances) disappeared at the beginning of a 
period of anoxemia, only to reappear later when the 
rhythmic contractions stopped. This sort of thing 
added greatly to the difficulties of drawing conclu- 
sions, and necessitated much repetition of experi- 
ments. 

THE REMARKABLE ABILITY OF THE NERVES 
OF THE BOWEL TO RECOVER AFTER 
LONG PERIODS OF ANOXEMIA 

Nolf (42) concluded from experiments with nico- 
tine that in the bowel of the chicken there is a second 
stage of neurones in the myenteric plexus, situated 
between the longitudinal nerve chain and the muscle 
fibers. I was particularly anxious to identify and 
study these second-stage neurones. Granted that they 
exist, I hoped to find some way of putting them out of 
action, because if they could be destroyed in any short 
segment of bowel, there are reasons for believing that, 
like the muscles in some lowly forms of life which 
contract into a hard knot whey they are cut off from 
their ganglion, the muscle in the bowel would contract 
spastically and permanently (3). Such a disturbance 
could easily’ account for some of the spastic contrac- 
tion rings which cause obstruction, particularly in the 
bowel of children. I did much work with the hope of 
finding some neurotoxin or some amount of anoxemic 
injury that would destroy this hypothetic second-stage 
neurone without injuring the muscle, but I did not 
have any success. If such neurones exist in the rabbit 
they must be about as hardy as is the muscle. 

In one series of experiments, resembling those of 
Mall, Cannon and Burket, and Scandola, Mrs. Bennett 
operated on rabbits under ether and clamped, for from 
four to twelve hours, the arteries supplying a segment 
of bowel. The circulation was then restored, the ab- 
domen closed, and the animal allowed to recover. After 
from two to three weeks it was again anesthetized, 
and the bowel was studied in the tank with my usual 
technic. It was then found that peristaltic rushes went 
through the previously anoxemic segment without any 
demonstrable abnormality. These experiments showed, 
perhaps even more conclusively than did those of 
previous experimenters, that the intrinsic nervous 
system of the bowel is about as resistant to anoxemia 
as is the muscle in which it is embedded. In this way 
it seems to differ from nervous tissue everywhere else 
in the body. 

There is one possibility, however, and this is that 
nerve fibers everywhere survive as long as does 
muscle; what looks like a failure of conduction in the 
nerve fiber may be only a failure of the muscle to re- 
spond to the exciting substance that is formed at the 
ends of the nerves. Against this assumption is the 
finding that, with anoxemia, two of the components of 
the electric response of a nerve to stimulation dis- 
appear (Clark, Hughes and Gasser). It would be in- 
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tcrostinjr to see if mucIj changes could be observed in 
the case of the intestinal nerves. 

Borkson (21) studied nnoxemie bowel nt various 
intervals up to three days to see. if at any time while 
the muscle was still cnnu-nctinp well the rhythmic 
currents would disappear ns they did under the in- 
fluence of nicotine, hut he could not pet any elear-cut 
results. The impression was that the currents became 
irregular and weak as the contractions became, irregu- 
lar and weak, which perhaps supports the evidence 
suggesting that ganglion cells in the bowel are about 
as hardy tv* is the muscle. Or. Kcrnolmn. the neuro- 
pathologist, examined forme sections of the myenteric 
plexus from bowel that, three weeks before, had sur- 
vived several hours of anoxemia, and found the pane- 
lion cells so edematous and abnormal that be doubted 
if they could be functio.'iinp. Never! helc-s the motor 
functions of the bowel seemed to !>e normal. 

COMMENT 

The mod interesting discovery here reported is 
that of the lor.r conducting path*. So far a* 1 know, 
no one hrs |^dnt< d out their unbroken nature, or their 
tendency to take ovi r t!;e control of the bowel after 
anoxemia ha* Injuns! the functions of the “ynnptic 
r.ervm»' system. Neither h.v« anyone di-'cu'-'ed in the 
light of modern twuro-hninnrnl theory the pradun) ro- 
le-.*" from inhibition which can be demonstrated in 
tie- h ovel after j toppapo of the circulation or section 
of the extrin-ic nerve*. The farts of ob-ervation sur- 
ge-*. that the inhibitor may a chemical sub-tame 
such ns was demonstrated by FinheJman. After the 
death of the animal it may prndually destroyed or 
i! may ditTime out of the t i ;• * ts<- -*. 

An> one who will bed; throuph n micro-cope at a 
writ staiim-f spMmen of th<* myenteric plesu-e* will 
realise in a moment how almost impoo-ibh- it is for 
the- iu’tclopis* to unravel the structure of that mar** 
of fibrils. One mipht a* well try to map the electrical 
system® of New Vork City after looking into a few 
manhole* . The physiologist will probably then have to 
find for himself the answer.* to the many quest ion*, 
that h-' b inclined to ask about the nervou- system of 
the lee.vcl. Perhaps the phfinnarojopj.it will lw able to 
help but feme doubt mm* always remain as to what 
Id* drugs really did to nerves and muse!"-. 

In my own experiments, atropine, cocaine, strych- 
nine, b-nd and botuliriil*. toxin seemed to be without 
• fleet on the periMalMc ru "he;-,. 

The result* of my work on rabbits agree fairly well 
with some conclusions of Henderson (1933>, who 
worked mainly with guinea-pigs. Unfortunately, I do 
r.a*. know how closely one can compare the fast rushes 
ir. rabbits with tip- slower waves which arc obtained 
on distending the intestine of the puinea-pip. The 
wave? in tin- rninea-pip appear to resemble those that 
i learned years apo to produce in the rabbit by ob- 
[itruclinp and distending a segment of bowel. They 
travel slowly and do not much resemble rushes. 1 
called them “obit ruction waves,” 

Henderson found that under adverse conditions, the 
trnvelinp waves, observed in the bowel of the guinea- 
pjp stopped some time before the rhythmic movements 
did. He found also, as did Raylfss and Starling lonp 
npo. that nicotine interfered with the travollnp waves 
hut not with the rhythmic movements, lie noticed 
that contractions of the intestinal muscle produced 
locally by a pinch did not spread nlonp the bowel, and 


ho concluded, as 1 have done, that when there is rapid 
spreading of an impulse this must be mediated by 
nerves. Henderson saw also that the movinp column 
of fluid mipht help in producinp a peristaltic type of 
wave. 

Hukuhnra (1935) (35, 35), usinp rabbits, found 
that peristalsis continued for about thirty minutes 
after stoppape of the circulation. In the puinea-pip 
it lasted for from thirty to forty minutes. 

In aproemont with my fmdinps were those of Fin- 
kleman who, while studyinp excised small bowel and 
mesentery of the rabbit found that electric stimula- 
tion of the nerves on a mesenteric artery would some- 
times, for a few minutes, produce contraction of the 
bowel; after that it produced inhibition for four 
hours or more. This suggests that a synapse between 
prepanplionic fibers and the intestinal plexuses soon 
lost its power to function, while the postpnnplionic 
fibers and their endinps in the muscle survived for 
some time. 

SUMMARY 

An attempt has been made to throw lipht on the 
structure and function of the enteric nervous system 
by measuring the intervals between the stoppape of 
the circulation and the disappearance of the several 
motor functions of the bowel. The tissues were kept 
at a temperature between 37' and 38* C., and when- 
ever the bowel was separated from its blood supply 
th» surroundiup medium was aerated or oxypenated. 
Tlie animal tired was the rabbit. 

In the autonomic nervous system impulses continue 
to pass throuph ganglions for from ten to twenty 
minutes after the death of the animal; vapus nerve 
endinps in the heart slop fund ioninp after about 
forty minutes, while the accelerator moves continue 
to work for a few minutes longer. 

With the bowel left in connection with the mesen- 
tery, peristaltic rushes cease the moment the circula- 
tion stops. This stoppape is produced by inhibition, 
perhaps immoral in origin. When the aorta or su- 
perior mesenteric artery was clamped or the bowel 
was cut away from the mesentery, rushes continued 
to travel during intervals as lonp as thirty-seven 

minutes. 

Peristaltic rushes appeared to he dependent largely 
on a nervous synaptic mechanism, which probably did 
not survive for more than forty minutes after the 
circulation was shut off. The mechanism was severely 
injured by nicotine hut seemed to he unaffected by 
atropine, cocaine, strychnine, lend, and bntulintis 
toxin. 

The synapses between the vnpnl and the enteric 
neurones continued to conduct for front ten to twenty- 
seven minutes after the stoppage of the circulation. 

If normal peristaltic rush is dependent on a synapse 
highly sensitive to anoxemia, then the rushes which 
were sometimes observed nn hour or more after the 
death of the animal must have been maintained by 
supplemental mechanisms. One of these is the movinp 
column of fluid in the lumen of the bowel. That an- 
other important one is the “polarity” of the muscular 
wall or the gradient of forces was shown by the fact 
that waves In anoxemic bowel could not be made to 
run orad nearly as far as they ran candad. Unfortu- 
nately, nt times it was hard to tell atypical from 
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typical rushes even with the help of recording appa- 
ratus. 

Apparently normal rushes were observed occasion- 
ally when the w'hole bowel was excised and kept in 
Locke’s solution, showing that the directing mechan- 
isms are located in the gut itself. 

There appear to be at least four conducting systems 
in the small bowel of the rabbit. First, there are the 
fine nerve fibrils (histologically demonstrated) that 
presumably enable thousands of muscle fibers in a 
short segment of bowel to contract as a unit so as to 
produce the to-an-fro swaying movements. These 
fibrils are highly resistant to anoxemia and to the 
action of nicotine. Second, there appear to be short 
tracts which mediate conduction over distances 
averaging 15 cm. They are resistant to moderate 
doses of nicotine and they survive the loss of the 
circulation for about 100 minutes. They are injured 
by degenerative section of the splanchnic nerves. 
Third, there are long pathways, running the length of 
the bowel and also through the mesentery. The fact 
that they are immune to the action of nicotine and 
highly immune to anoxemia indicates that they are 
unbroken by synapses. Fourth, there are pathways, 
apparently broken b} T synapses, which have much to 
do with the peristaltic rushes. They are sensitive to 
nicotine and to anoxemia. 

In health, the intestinal muscle is constantly held 


in check by some inhibiting influence, possibly a 
chemical one. This influence begins to fade out when 
the animal dies, or when the bowel is removed from 
.the body; much is lost after about thirty minutes of 
anoxemia, and still more is lost during the next hour 
or two. As the inhibitor disappears, the bowel tends 
more and more to respond in a systolic way to im- 
pulses arriving by way of the long, unbroken nerve 
tracts. Normally the muscle responds only slightly to 
these impulses. 

Nerve endings in the bowel were highly resistant to 
anoxemia and nicotine. 

Segments of bowel kept cyanotic and pulseless for 
from four to twelve hours appeared to be functioning 
normally three weeks later. Rushes passed through 
them in an apparently normal manner. 

The intestinal muscle continued to contract rhythmi- 
cally after anoxemia had apparently put an end to the 
functions of the nervous system. The rate of contrac- 
tion became slowed as soon as the circulation failed, 
and it was slowed after degenerative section of either 
the vagus or the splanchnic nerves, or of both sets 
together. The normal rate of rhythmic contraction 
seemed to be kept at a high level by. influences coming 
from the extrinsic nerves of the bowel. These in- 
fluences seemed to persist until the sectioned nerves 
degenerated. 
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Studies on the Gastric Hunger Mechanism* 
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I N ll-.i' first published ri'jur! of these studio*. Man. 

vi!!t v and Chuinnrd < I > *hntr«-i} that devtro"*.* is 
rap.ihh' of inhibit inp gastric Mvr.-tion as well ns mo. 
Silrtj*. him f£> ib-ntor:*' rated fat nl'f to 1 m; inhibitory 
to <«• gastric activitii s. Win!'’ it is well recognized 
'.hat dextro-e ran inhibit the motility of the stomach, 
the evidence in regard to a similar . rT'^ t or secretion 
is not jvt commonly accepted although Miller ami his 
associates t"i at Jimp ago as lf> 20 . report ml that con- 
ern'rated glucose wax capable of depressing gastric 
secretion. The inhibition of gastric motility probably 
depend* nn a humoral rr.i-chant-m <•!>. Tito vapi art- 
rot e-sf-nti.-.! a* Tempb-ton anil Qnspb-v (.*«> ub.-ervrd 
inhibition of motility of a Hoiibmhnin pouch and 
Quiph-y ami Hnib>rnn f0> reported fnhibitiim of mo- 
tility in n vapotornir-il animal. The pre-ent study was 
undertaken to fur, her the observation'! of Mntiville 
and ("huinard (15 anil extend'd to include the effect 
of dext rr-.-e on jerrr-tfon indurnl by various types of 
stimuli. 

METHODS 

Hop' with itcMpn'tro'lomie. were it*'-.! t'lab-r rther 
aactheiia, the abdomen »;e opt r, id, the Itpnrnent of 
Trritr identified nrd a o-.Tmrnt of jejunum about fix 
irtebr* b-r.-r am! sapjOiid n ith bb-od from a primary 
arcade of the f.ipr-ri'-r me"T.t*-rir artery w.v rb'i"-n. The 
t'Trr.er,'. trr,« re-ccp-tl no,.! an eml-tn-cti'l anaitonvifii of 
the ..nail H-.tvr! j^rformeil. Th>- lii'.tal end >-f the rrseotcil 
repracat v-\n ' atlarlud So the rdpe-t of an npi-ninr on She 
anti-rior ritrfr.ee nf the rtnmarh mar the printer curva- 
ture, The jjretimtil in d tvn* *e«n| to nil layer.' of the 
b'dy v.-.ill in th" ojterative im-iii in. With tlii. *nrt of n 
fi'tuln. do;:' have h'-rtt hej.t alive and healthy for a" butt: 
a. five year?. At hUtnjev, the ptotric mucrea and the 
TtUlfn’a of the fplulotti tract are crot'Iy re/rnial. 

liefere each e t perini'-nt , f(e„l V .1 - rvithheld for twelve 
to thirty-fix hour.-. A preliminary period of cn'.trie 

lavnire’ was Always otnrved. Tie- purpo'e «f thii u.v; tn 

chan-,* the rtomach of any residue and to determine 
whither or not there was active rerretion (rtimulation) 
of pa-trio juice and active motility. Experiment* were 
not conducted unh-e.* pa-trie motility, totnn and -eeretlon 
were nb'erit or constant at a low level. The dopy wore 
trained to lie rptietly duritu: the exjierimi-nt. Tlinvunh the 
fi-tnla, a ruhln-r tula- was introduced On the end of which 
was a light rubber ballmm. Tin- outer end of the t u 1 waa 
connect'd to n chlorriform manometer whose float recorded 

.Je.e, t.'.,. tn-ji.fleir-,* i-'t-vv nr.il th<- tl'l ’.ol rs,n*. < { M I.ff 

nr.p.oi'r f.f Ojr,', .. yir.ip.il y-l.—i, i-eril.n.-l. Oirt-rm. 

: V ,"{ y rk? m Ur37 f 


pre>«uri" variations on n smoked drum. A catheter with 
the clon'd end perforated by a number of openings also 
was insert'd through the fistula. Hetween operations, the 
outer end of the catheter was kept closed with a clamp. 
At five minute intervals, the rlnmp was removed, the 
gastric contents nspirated and fiO r.c. of the wash solution 
were introduced. Tap water and five, ten, twenty and 
twenty.five per cent dextrose tit Imily temperature were 
use,! a. wn«h solutions. The pll of the aspirated gastric 
contents was determined colorimetrically and a 10 c.c. 
jiorti-ip wn* titrated with N -10 NnOH to determine free 
and total acid. TopfrrV reagent and phenolphtlmlein were 
ti'isi a* indicators. The ntnmtnl of gastric contents aspir- 
ated was recorded a* 'T.c. returmsl.” Variations in this, 
eoupled with the record nti tlie smoked drum, gave in- 
formation concerning gastric motility and tonns, The 
titration values of the gastric contents gave information 
nlsuit the relative amount of HCI secreted during the five- 
minute period the sample was in the stomach. 

Ear the acidity (secretory) curve, results were charted 
by plotting cubic centimeter, of alkali used against time. 
For the motility curve, the cubic centimeters returned 
were plotted against time. The motility curve was in- 
verted in nil the graphs and tin- distance above the ordi- 
nnnl considered an indication of motor activity — the 
higher the curve, the greater the motility or tonus. 

(ia-.tric activity wn« stimulated by starving for 21 
hours: by injection of histamine; pilocarpine IlCl. or by 
injection of insulin. 

The method nf determining gastric secretory activity 
need in this work is open to some criticism. The examina- 
tion of stomach contents nt the end of n period of time is 
not n true indication of the secretory activity of the 
rtomach during that period, hut is rather an indication of 
the end result of nil additions to and subtractions from 
the stomach contents during the interval hetween aspira- 
tions. Additions fo the gastric contents may he made via 
the fistula, swallowing, regurgitation from the duodenum 
ns well as secretion from the gastric mucosa. Subtrac- 
tions from the stomach may take place via the pylorus; 
leakage from the fistula, which is usually unimportant; 
vomiting with which we have not had to contend; and 
absorption from the stomach which is Usually not con- 
sidered important. However, the principles involved in 
this method and the diflicuities with which we contended 
are the same ns those used and met by other investigators 
in clinical and laboratory practice. The results may, there- 
fore, he considered comparable. 

KXPKUIMENTAI, 

The action of physiological doses of histamine is to 
produce a large amount of gastric juice of high 
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Fig. 1. Joe, 3/19/36. One mg. histamine at 2:27 p. m; 
Water wash used throughout. 

acidity. Others (7) have shown that histamine has 
no power of stimulating pepsin secretion, or of pro- 
ducing any effect on gastric motility. (8). 

In one series of experiments, gastric secretion was 
stimulated by the intramuscular injection of one mg. 
of histamine. When -a water wash was used, the secre- 
tion induced by histamine reached its maximum in 
about 35 minutes. When ten per cent dextrose was 


used as a wash, the maximum secretion was reached 
much later, the titration values were much less and 
the maximum secretion tended to be a plateau rather 
than a -peak. For the sake of brevity only typical ex- 
periments will be presented. 

Histamine stimulation and water wash. Protocol ], 


Table I 


-No. 

Ti 

In 

me 

Out 

C.C. Out 

Titri 

Free 

ition 

Total 

I>H 

1 

1 :5C • ■ 

2:00 

35 

3.65 

4,40 

1.0- 

2 

2:01 

2:0S 

31 

0.7 

1.4 

2.4 

3 

2:05 

2:10 

24 ' 

0.0 

0.7 , 

4.2 

4 

'2:11 

2:15 

, 35 

0.0 

0.8 

4.4 

6 

2:15 

2:20 

41 

0.0 

0.65 

4.4 

G 

2:21 

2:25 

35 

0.0 

0.9 

4.0 

.7* 

2:28 

' 2:30 

45 

1.8 ' 

2.8 

2.0 

8 

2:31 

2:35 

50 

7.0 

7.9 

1.0— 

9 

2:36 

2:40 

42 . 

9.0 

9.9 ‘ 

1.0— 

10 

2:41 

2:45 

2" 

10.9 

12.1 

1,0— 

11 

2:46 

2:50 

32 

13.0 

14.5 

1.0— 

22 

2:51 

2:55 

S3 

10.7 

11.9 

1.0— 

13 

2:56 

3 :00 - 

22 

12.4 

13.G 

1.0— 

14 

3:01 

S*.Q5 

2S 

11.6 

‘ 13.0 • 

1.0— 

25 

3.-0G 

3:10 

28 

8.1 

9.0 

1.0— 

- 1G 

3:11 

3:15 

' 25 

8.0 ■ 

9.2 

1,0— 

17 

, 3 :1G 

- 3:20 

20 

7.2 

8.4 

1.0— 

38 

3:21 . 

3:25 

' CO 

6.5 

7.25 

1.0— 

19 

3:26 

3:30 

'21 

4.1 . 

5.1 

1.0— 


Water wash used throughout. One mg. histamine given at 
Ten c.c. of gastric contents titrated with N/40 NaOH. 
values are c.c. of NaOH used. 


:27 P. M. 
Titration 


Joe, March 19, 1936. Fig. 1, Table I. Joe is a healthy, 
very active young male dog weighing about 13 kg. At 
the start of this experiment (2 p.m) the stomach was 
empty and quiescent. There was some residual acidity 
hut as soon as this was washed out, the gastric secre- 
tion was seen to be very' low, there being no free and 
very little total acid. One milligram of histamine 
(ergamine acid phosphate, Burroughs Wellcome) was 
injected intramuscularly at 2:27 p.m. resulting in an 
almost immediate rise in both free and total acid. The 
acid value of the gastric contents rose rapidly and 



Manvu.u: ami Munkok— -Studies on the Gastkic Hunger Mechanism 


503 


Taiii.e II 
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one hour and three minutes after histamine stimula- 
tion. the arid values were still high hut wore coming 
down. The ariil values did not fall as fast ns they 
rrv--e. The pH which was initially nhovo -1.0 fell rapidly 
to less than 1.0 which is the lower limit of the colori- 
mitrie pH set used. This experiment shows very well 
the effect of histamine in stimulating the secretion of 
HC1. Histamine has very little if any. c-fTc-ct on the 
ntotor activity of the stomach since the tracing show? 
no significant variations and the returns from the 
stomach show n marked uniformity. The increase in 
gastric tonus associated with the shivering caused a 
slight increase in the emptying ability of the stomach. 
It i« probable, furthermore, that water is incapable of 
altering the motility of the stomach. 

Hirtatninr xtimuladon tnul ten per cent drrtrosc 
tratth. Protocol II. doe, December fi, 1535, Fig. 2. 
Table II. This is the same animal as described in 
Protocol I. Ilefore histamine stimulation there was 
some acid secretion but it was occurring at a constant 
rate. One milligram of histamine was given at 11:00 
a.m. and lO'f. dextrose was started as the wash solu- 
tion. The histamine resulted in a stimulation of 
gastric accretion. The acid values rose slowly and the 
high point of the curve was reached at 12:07 p.m., 07 
minutes after histamine stimulation. At 11:15 a.m.. 
15 minutes after histamine stimulation, the free acid 
value was 0.3 and the total acid value was 7.05. The 
pH was 1.2. These are to be contrasted with a free 
acid value of 13.0, a total acid value of 14.5 and a pH 
of 1.0 twenty-three minutes after histamine stimula- 
tion with water only as the wash solution. The pre- 
ceding protocol showed that histamine alone or hista- 
mine and water have very little, if any, influence on 
gastric motility. In this experiment, there was a 
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definite drop in gastric tonus which allowed all the 
wash solution to return in five minutes. The conclu- 
sion, therefore, was reached that the drop in tonus 
was due to the 10% dextrose which was used as the 
wash solution. The typical action of dextrose in the 
upper gastro-intestinal tract seems to be that of in- 
hibiting tonus, gastric motility and secretion. 

Comment. Figure 3, (Table III) an average curve, 
shows definite inhibition of histamine stimulation by 
10% dextrose. It is noteworthy that this concentra- 
tion of dextrose did not completely inhibit the secre- 
tory effect of histamine. The method by which 
histamine stimulates gastric secretion is apparently 
through vasodilation, thus allowing a freer flow of 
blood to the glands of the gastric mucosa (8). If this 
explanation for the effect of histamine can be entirely 
accepted, then dextrose in the upper gastro-intestinal 
tract must act either by inhibiting vasodilatation or 


by preventing gastric motility and secretion in a man- 
ner analagous to the action of atropine on the sub- 
maxillary gland after stimulation of the chorda 
tympani. It should be noted also that the fluid re- 
moved from the stomach washed with dextrose was 
greater than the amount introduced. Very little of 
the sugar solution, therefore, could have reached the 
duodenum. This point will be commented upon later. 

Pilocarpine HCl stimulation and water wash. Proto- 
col III. Pinky, April 23, 1936. Fig. 4, Table IV. 
Pinky is a young, active male dog, weighing about 13 
kg. This animal had an ilio-gastr ostomy in November, 
1935, and has remained in excellent health since. He 
is very cooperative. At the beginning of this experi- 
ment (10:49 a.m.) due to moderate tonus, the stomach 
was emptying rapidly but there was no secretion. The 
preliminary’ water washes apparently decreased the 
tonus during the first 21 minutes without increasing 
the secretion. Two milligrams of pilocarpine HCl 


fo’inKy , A t n ! lOSy 

//.*// HM-, Kiiotarpint HCl given 

1 (, fo neovt ty 

it- IS - m:oc Mp-fo rue in fount and f>earahct 
ef f. e r 1 1 ta 1 1 1 1 




Fig. 3. Average curves with histamine stimulation. A — 
Total acid with water wash. B — Free acid with water 
wash. C — Total acid with 10% dextrose wash. D — Free 
acid with 10% dextrose wash. 


Fig. 3 
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Fur. 5, Table V. At the start (12:45 p.m.) the stomach 
was quite tonic, hut not motile and there was very 
little secretion. Plain water was used ns a wash until 
1 :1-1 p.m.. at which time a wash of 10% dextrose was 
instituted and two nips, of pilocarpine IIC1 were given. 
In spite of a slight initial secretion and the stimula- 
tory effect of the pilocarpine, the secretion of acid 
never reached a high figure. The acid value of the 
samples never rose above -1.lt and this high point was 
reachi d at I : It?, four minutes after pilocarpine stimu- 
lation. Thirty-seven minutes after pilocarpine stimu- 
lation, the total acid value was 1.5 with a 10% dex- 
trose wa-h as contrasted with 12.0 when a water wash 
was used. Moreover the acid value reached 5J.5 at 2:25 
p.m.. 71 minutes after pilocarpine stimulation. Hex* 
l rose of this concentration was only partially effective 
in decreasing the emptying time of the stomach. The 
action of pilocarpine on the salivary glands likewise 
was not completely inhibited. 

Cnmnuaf. llefcrcnco to Fig, (> (Table VI) , average 
curves, shows definitely that Hi';, dextrose solutions 
an 1 capable of greatly inhibiting the secretion result- 
ing from pilocarpine 1 i Cl stimulation. Whether or not 
complete inhibition could lie obtained by properly 
balancing the stimulatory effect of pilocarpine against 
till’ inhibitory effect () f dextrose was not determined, 
in only one of the experiments using pilocarpine 
stimulation and 10% dextrose as an inhibitor was the 
tola! inhibitory effect of glucose on gastric motility 


were given at 11:11 a.m. This t;u-rcr.«.<-d the rat.- of 
t r.ptyir.g as well t-.v the * .vivtjon of IK.’t ami mucus. 
Within five mimitis Dm animal wa« fr.< ly discharg- 
ing >'Tu m from the race and within tea minutes he 
wa* quite salivated. Thirty .seven minutes after pffo- 
cr.rpir,'- stimulation, the g.r teie : >vretien hail reached 
if! maximum. At the pea?,, the free arid value was 
P.5 atvi th<- total acid valve 12. (1 The sharp dip in the 
*<x'nt*>ry cur.', just before the p.-aV. i» due to the 
fact that during the j. needing five minute interval 
the animal swallowed a quantity of ..aliva <th“ sample 
■•'■'a* om-. ha If saliva — usually the saliva drained fn-eh 
Irr.rr, th” ride of the mouth) Tim and values were 
“till high, but were failing rapidly when the e.xpcri* 
trsr.t wro' discontinued at 12:12 p.m.. <>! minute! after 
pilocarpine stimulation. The rone between the free 
ar.d total acid values war. great, r than in the hf*tn- 
mir:e Mprimoit thtt* denoting an increased amount 
of buffering material. 

/’i/'i'crgiitf flC! fitinvihlti'ii! nnrf fru )>rr rrtit <hx- 
trtnr it.'/). I’ rot (►col IV. Pinky, December 20. IP.'ffi. 
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Table IV 


No. 

T 

rn 

me 

Out 

C.C. Out 

I 

fTtl ll | 


1 


10:54 

1 

0.0. 

B5 



10:59 

20 

0.0 

0.5 

m 


11:04 

32 

0.0 

0.5 

■ 

11:05 

11:10 

39 

o.c 


5 

11 :12 

11:16 

36 

1.2 

mm 

6 

11:17 

11 :21 

35 

0.5 


7 

11:22 

11 :£6 

18 

5.0 


8 

11 :27 

11:31 

10 

n 


9 

11:32 

11:36 



8.6 

10 

11:38 

11 :42 

! 

0.0 

2.4 

U 

11:43 

11:48 


0.6 

12.0 

12 

11 :50 

11:55 

ii 

6.0 

7.8 

13 

11:57 

12 :01 

13 

5.0 

G.8 

14 

12:02 

12:06 

18 

6.1 

7.8 

15 

12:08 

12:12 

11 

7.0 

9.8 


Water wash used throughout. Two milligrams of Pilocarpine HC1 
given at 1 :11 A. M. Titration same as in Table T. 


apparent. Pilocarpine acts by stimulation of the 
myoneural junctions of the cranio-sacral autonomic 
system (9). It acts first upon the vagus by stimu- 
lating both gastric secretion and motility. Ten per 
cent dextrose solutions are capable of more effectively 
inhibiting the secretion induced by pilocarpine than 
the motor activity resulting from this type of stimu- 
lation. The inhibitory effect of dextrose on mucus 
secretion is as apparent as on acid secretion as can be 



Fig. 5. Pinky, 12/20/35. Water wash used until 1:14 
p. m. Two mgs. pilocarpine given at 1:14 p. nt and 10% 
dextrose wash started. 


seen by comparing the width of the zone between the 
curves for free and total acid. 

Insulin stimulation and water wash. Protocol V. 
Pinky, September 16, 1936. At the beginning of the 
experiment there was no secretion of free acid and 
the total acid values were at or below 0.6 c.c. of N/40 
NaOH. There was no motility and the tonus was in- 
sufficient to expel much of the wash fluid into the 


Table V 



Time 



Titration 


No. 

In 

Out 

C.C. Out 

Mucus 

Free 

Total 

pH 



12 :-48 





--- MM 



6 





2 

12:48 

12:53 

26 

— 

0.0 

0.4 


3 

12:54 

12:59 

42 

- 


1.65 


4 

1:00 

1:05 

36 



2.85 

3.0 

5 

1:08 

1:13 

12 

— 

bf' 

■ 

3.0 

6 

1:14 

1:19 

29 

2 

~~ 

| | 

MEM 

id- 1 






, 



8 

1:31 

1:36 

17 

11 

o'.o 



9 

1:37 

1:42 

44 

4 

0.9 

1.95 


10 

1:45 

1:49 

2G 

3 

0.15 

0.9 

4.0 

11 

1:50 

1:55 

32 

- 

1.05 

1.8 

3.4 

12 

1:56 

2:00 

18 


2.0 


3.2 

13 

2:01 

2:06 

16 

- 

2.0 

wt ' UBj 

3.0 

14 

15 

2:07 

2:14 ' 

2:12 

2:19 

18 

1 

■ 

■Em 

3.0 - 

4.0 





16 

2:20 

2:26 

2:25 

2:29 

28 


mm 

i 

3.2 

3.2 






18 

2:30 

2:35 

27 


1.3 

2.1 

3.0 


Water wash used until 1:14 P. M. at which time the ten per cent dextrose wash was started. Two milliErams of Pilocarpine HC1 were (riven at 
1:14 P. M. • 
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Fig. 5 


duodenum. After washing the stomach four times 
and finding no evidence of gastric activity, a sample 
of blood was taken for a blood sugar deteivnination 
and 16 units of insulin, were given subcutaneously 
(2:35 p.m.). 

The blood sugar was found to be 123 mg. per cent. 
The next forty minutes were entirely devoid of any 
evidence of gastric activity. At 3:10 p.m. the acid 
values began increasing. Tonus and motility also 
began improving at this time as shown by the graphic 
record of the decreasing returns of wash water*. From 
3:10 p.m. to 4:10 p.m., thex*e was a steady increase in 



Fig. 6. Average of experiments using 2 mgs. pilocarpine 
as stimulant, given at 0 time. A — Total acid with water 
wash. B — Free acid with water wash. C — Total acid with 
10% dextrose wash. D — Free acid with 10% dextrose 
wash. 


the output of acid until the maximal amount of 16.8 
c.c. fi*ee and 21.8 c.c. combined acid were reached. Up 
until 3:50 p.m., however, there was no increase in 
tonps or motor activity — at least not enough to affect 
the return of wash water. Forty minutes after secre- 
tion began inci*easing, thei*e was a definite and mai'ked 
inci*ease in the emptying power of* the stomach. At 
4 :00 p.m., the blood sugar was 100 mgs. per cent. Five 
minutes later (4:05 p.m.) and thereafter ten per cent 
dextrose solution was used for washing out the 
stomach. For the next five minutes the glucose was 
without effect since the stomach emptied as i*apidly as 
before and the acid secretion reached its highest level. 
Immediately thereafter*, howevei*, acid production 
began subsiding so that at the end of the expei’iment 
(4:45 p.m.) the values were 1.8 c.c. of fi*ee and 2.4 
c.c. of total acid. There was no effect on motility or 
tonus until 4:35 p.m. or 25 minutes after acid seci*e- 
tion began diminishing. At the end of the experiment 
nearly half the wash solution was recovered. Thus 
dextrose inhibits the gastric motor and seci*etox*y 
activity induced by insulin. There is, howevei*, a dif- 


Table VI 



Water Wash 

10% Dextrose Wash 

Time 

Free 

Total 

Free 

Total 

5 

0.8 

1.75 

2.1 

3.3 

10 

1.1 

2.22 

2.3 

3.5 

15 

1.5 

5.7 

1.1 

3.2 

20 

6.2 

7.6 

1.2 

3.1 

25 

5.3 

7.7 

0.8 

2.5 

30 

5.3 

7.3 

0.5 

1.1 

35 

0.3 

8.5 

0.5 

0.3 

10 

6.1 

7.8 

0.1 

1.1 

•15 

4.8 

6 2 

0.9 

1.6 

50 

— 

— 

1.0 

1.8 

55 

— 

— 

0.9 

1.9 

60 

- 

— 

0.8 

2.0 


experiments UBing two milligrams of Pilocarpine HCI 
as stimulus. Time is measured from Pilocarpine HCI stimulation. 
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ference in the/time of appearance of the two effects — 
secretion being- more easily influenced than muscular 
activity. This confirms the findings published in the 
first report. 

At the end of the experiment the blood sugar was 
found to be 110 mg. per cent. About 235 c.c. of ten 
per cent dextrose solution entered the duodenum be- 
fore any inhibitory effects were noted. Altogether ap- 


Table VII 


No. 

Ti 

In 

ue 

Out 

C.C. Out 

Titi 

Free 

ntion 

Total 

1 

2:13 

2:18 

40 

0.0 

0.5 

2 

2:18 

2:25 

47 

0.0 

0.6 

S 

2:25 

2:29 

49 

0.0 

0.4 

4 

2:30 

2:35 

48 

0.0 

0.3 

5 

2:35 

2:40 

49 

0.0 

0.3 

6 

2:40 

2:45 

48 

0.0 

0.3 

7 

2:45 

2:50 

50 

0.0 

0.3 

8 

2:51 

2:55 

50 

0.0 

0.25 

9 

2:56 

3:00 

50 

o.o 

0.3 

10 

3:00 

3:05 

49 

0.0 

0.25 

11 

3:05 

3:10 

40 

o.o 

0.3 

12 

3:10 

3:15 

28 

0.2 

0.55 

13 

3:15 

S :20 

15 

1.0 

1.35 

14 

3:20 

3:25 

30 

1.1 

1.4 

15 

3:25 

3:30 

35 

1.4 

1.9 

16 

3:30 

3:35 

32 

1.5 

1.9 

17 

3:35 

3:40 

43 

1.8 

2.3 

18 

3:40 

3:45 

40 

1.5 

2:05 

19 

3:45 

3:50 

21 

- 3.6 

4.1 

20 

3:50 

3:55 

5 

10.0 

11.5 

21 

3:55 

4:00 

4 

12.4 

14.8 

22 

4:00 

4:05 

3 

10.0 

12.2 

23 

4:05 

4:10 

5 

16.8 

21.8 

24 

4:10 

4:15 

2 

13.0 

15.5 

25 

4:15 

4:20 

3 

C.8 

8.S 

26 

4:20 

4:25 

3 

5.0 

5.5 

27 

4 :23 

4:30 

2 

3.2 

4.5 

2S 

4:30 

4:35 

10 

3.5 

4.8 

29 

4:35 

4:40 

12 

2.1 

2.7 

30 

4:40 

4:45 

21 

1.8 

2.4 


Sixteen units of insulin were Riven subcutaneously at 2:35 P. M. Water 
wash was used until 4:05 P. M. when it was replaced by ten per 
cent dextrose. 


proximately 324 c.c. of the sugar solution entered the 
duodenum to account for the slight rise in blood 
sugar. It is interesting to note the definite presence 
of gastric -secretory and. motor activity with a blood 
sugar of 100 mgs. per cent and a complete subsidence 
of these activities with a blood sugar only 10 mg. per 
cent higher. This is further confirmation of the state- 
ments made in the first report. 

Insulin stimulation and ten per cent dextrose. Proto- 
col VI. Pinky, September 29, 1936. Fig. 8, Table 
VIII. In this experiment, 20 units of insulin were ad- 
ministered subcutaneously and a ten per cent dextrose 
wash used throughout. Three preliminary washes 
between 1:30 p.m. and 1:45 p.m. showed no acid pro- 
duction, no motility (peristalsis) and very little tonus. 
The blood sugar at 1 :52 was 71' mgs. per cent. The 
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Fig. 7 


insulin was given at 1:54 and the sugar wash insti- 
tuted at 1:55 p.m. During the entire experiment there 
was no evidence of gastric stimulation of any sort. 


In this group of experiments the animals were 
given 16 to 27 units of insulin subcutaneously. It will 
be noted that 20 and 27 units of insulin produces a 
more effective stimulus than a dose of 16 units. As 
previously reported, insulin produces a definite in- 
crease in gastric secretory and motor activity. It 
should be noted (Fig. .9 and Table IX) that the inhibi- 
tory effect of dextrose was exhibited in the face of a 
larger stimulating dose of insulin than that used in 
the experiment where plain water was used as the 
wash solution. The maximum effect of insulin insofar 
as secretion and motility of the stomach is concerned 
occurs in from 45 to 60 minutes after its administra- 
tion. 


Although a total of 1,000 c.c. of ten per cent dextrose 
solution were placed in the stomach, only approxi- 
mately 91 c.c. entered the duodenum. The nine grams 
of dextrose thus obtained were insufficient to effect 
the blood sugar which at 3:40 p.m. was 63 mgs. per 
cent. Aside from showing the inhibitory effect of dex- 
trose on gastric activity induced by insulin, this ex- 
periment shows the lack of gastric motility when the 
blood sugar is at a low level. Thus the stimulatory 
effect of 20 units of insulin is not as effective in the 
presence of dextrose in the stomach as is 16 units 
when given alone. 

Comment. (Fig. 9, Table IX). It is well known 
that insulin is a powerful stimulant to both gastric 
motor and secretory activity. The use of insulin in 
non-diabetic malnutrition is based largely on this 
effect. The first report of this series sets forth clearly 
the effect of insulin on both of these gastric activities. 
Presumably insulin acts through stimulation of the 


Spontaneous hunger contractions. Protocol VII. 
Pinky, January 14, 1936. Fig. 10, Table X. In this 
experiment, the graphic record of gastric motility can 
be divided into six periods: Period I (2:45-3:00) in 
which hunger contractions were present but no secre- 
tion of acid; Period II (3:00-3:20) in which acid was 
being secreted but little motility evident; Period III 
(3:20-3:31) reappearance of hunger contractions 
with a diminution in the acid secreted; Period IV 
(3:31-3:46) inhibition of motility, tonus and secre- 
tion as the result of a twenty per cent dextrose wash ; 
Period V (3:46-4:06) under the influence of water 
wash the reappearance of tonus and motility with 
very little increase in secretion of acid; Period VI 
‘(4:06-4:16) twenty per cent dextrose solution again 
used as wash with complete inhibition of motility and 

Table VIII 
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tonus. Twenty per cent dextrose solution is thus in- 
hibitive to psychic secretion as well as hunger con- 
tractions. "When muscular activity of the stomach 
during hunger is in evidence, there may be only slight 
evidence of secretory activity. Vice versa, when 
muscular activity is absent, secretion may be occur- 
ring. A twenty per cent dextrose solution inhibits 
both. 

Protocol VIII. Pinky, April 19, 1936. Fig. 11, 
Table XI. At 1 :55 p.m., this animal’s stomach was ex- 
hibiting powerful hunger contractions. The first wash 
fluid showed no free or total acid. The stomach was 
emptying so completely in five minute periods that the 
wash water was run in and out again with no inter- 
mediate pause. No free acid was found and very little 
total. At 2 :29 and 2 :34 p. m., fifty c.c. of ten per cent 


Table IX 



Water Wash 

10 9o Dextrose Wash 

Time 

Free 

Total 

Free 

Total 

00 

0.0 

0.3 

0.0 

0.9 

05 

0.0 

0.3 

0.4 

1.1 

10 

0.0 

0.3 

0.9 

1.5 

15 

0.0 

0.25 

1.0 

1.6 

20 

0.0 

0.3 

0.8 

1.3 

25 

0.0 

0.25 

0.9 

1.4 

30 

0.0 

0.3 

1.25 

1.7 

35 

0.2 

0.55 

1.3 

1.G6 

40 

1.0 

3.35 

l.G 

2.1 

45 

1.1 

1.4 

1.4 

2.0 

50 

3.4 

1.9 

0.85 

1.3 

55 

1.5 

1.9 

1.0 

1.5 

60 

1.8 

2.3 

1.0 

1.5 

65 

1.5 

2.05 

1.2 

1.9 

70 

3.6 

4.1 

1.1 

1.8 

75 

10.0 

11.5 

1.15 

1.9 

SO 

12.4 

14.S 

0.7 

1.3 

85 

10.0 

12, 

• 1.1 

1.75 

SO 

16.8 

21.8 

0.7 

l.S 

S3 




0.C5 

1.4 


Average of experiments ns inf: insulin as the stimulant. Time Is 
measured from insulin stimulation. 


dextrose solution was used as a wash water. Five 
minutes later motility and tonus were almost com- 
pletely inhibited. Acid production still was almost nil. 

Apparently, then, there may be a complete dissocia- 
tion between gastric motor and gastric secretory acti- 
vity' in that an actively motile stomach which is 



Fig. 9. Average of experiments using insulin as stimu- 
lant, given at 0 time. A — Total acid with dextrose wash. 
E — Free acid with dextrose wash. C — Total acid with 
water wash. D — Free acid with water wash. 
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Table X 


No. 

Time 

In 

Out 

O.C, Out 

Bile 

pH 

Titr 

Free 

ation 

Total 

Period I. 

2:13-3:00 P M. 








1 

2: 15 

2:30 

3 


— 

— 

0.0 

— 

o 

2:51 

2 :35 

<1 


— 

— 

0.0 

— 

3 

2 :56 

3:00 

J> 


tr 

— 

0.0 

— 

Period ir. 

3:00-3:20 P.M. 








I 

3:01 

3.05 

28 


tr 

2.0 

1.0 

1.7 

5 

3:0m 

310 

15 


tr 

*> 2 

0.9 

1.8. 

G 

5:11 

3:15 

4S 


tr 

1.8 

2.1 

2.1 

7 

3:10 

3:20 

42 


tr 

1.1 

2.9 

1.8 

Period IIL 

3:20-3:31 P.M. 








— 

3:20 

3:25 

— 


— 

— 

— 

— 

S 

5:25 

3:30 

3 


0Q 

— 

0.5 

1.0 

1 Period XV* 

3:31-3:40 P.M. 








9 

3:31 

3*35 

32 


OP 

n 2 

1.3 

2.05 

10 

5 :oti 

3:10 

59 


+ 

2.1 

0.0 

1.1 

11 

3:U 

3.13 

52 


+ 

2.1 

0.0 

0.75 

Period V. 

3:40-1-08 P M. 








12 

3: IS 

3 50 

13 


00 

2.0 

0.1 

0.7 

13 

3:31 

3 :55 

12 


00 

1.8 

0.7 

1.35 

14 

3:35 

1:00 

32 


00 

1.8 

1.1 

1.8 

1 15 

1:01 

1:03 

13 


4- 

2.6 

0 0 

0.4 

1 Period VI. 

i. 06-4 -10 P M 








I 

1 15 

4.06 

1:10 

33 


00 

2.6 

0.1 

1.1 

f 

1 1" 

! 

1:11 

1 :lfl 

52 


00 

2.0 

0.0 

1.3 


Water wash was used until 3:30 P. M. Twenty per cent dextrose solution was used from 3:31 P. M. to 3:45 P. H. Water wash was used from 
3:40 P. M. to 4.03 P. SI. Twenty per cent dextrose solution was used from 1:0G to the end of the experiment. 


emptying rapidly may not be secreting acid, or from 
the motor standpoint, an actively secreting stomach 
may be quiescent. 

Dissociation of gastric motor and secretory activity. 
Frequently in the course of the experiments herein 
described, there was noted what appeared to be a 
complete dissociation of gastric motor and secretory 
activity. That is, a motile stomach exhibiting power- 
ful peristaltic waves would not be producing acid, or, 
at other times, a quiescent stomach would be found 
actively secreting acid. 

The experiments described in the seventh and eighth 


Table XI 


No. 

Ti 

In 

TIC 

Out 

C.C. Out 

Titra 

Free 

tion 

Total 

\ 

1:55 

2:00 

3 

0.0 

— 

o 

2:04 

2:05 

1G 

0.0 

0.5 

3 

2:11 

° *12 

3S 

0.0* 

0.4 

4 

2:17 

2:18 

26 

0.0 

0.4 

5 

2UM 

2:25 

18 

0,0 

0.2 

6 

2:29 

2:30 

0 


— 

7 

2:33 

2:34 

0 


— 

8 

2;35 

2:4G 

40 

0.0 

Q.3 


Water wash was used until 2:29 P. M. from which time ten per cent 
dextrose solution was used. 


protocols show the absence of active secretion when 
hunger contractions were occurring. The data ob- 
tained from “Joe” (Table 12, Fig. XII) showed 
marked secretory activity during complete absence of 
motility. Furthermore, a ten per cent dextrose wash 
did not completely inhibit this activity while a 
stronger solution (25%) exerted the usual inhibitory 
effect. 

In protocol VIII a wash of ten per cent dextrose 
was sufficient to inhibit hunger contractions. The data 
in Table XII show ten per cent dextrose solutions had 
only slight effect on psychic secretion. Only when the 
concentration was increased to 25 per cent did a 
marked inhibitory effect appear. In the experiments 
where histamine and pilocarpine were used as gastric 
excitants, it was observed also that ten per cent dex- 
trose was not completely inhibitor}". Gastric activity 
provoked by twenty units of insulin was completely 
inhibited by a ten per cent dextrose wash. It seems, 
therefore, that the amount of histamine and of pilo- 
carpine used were more effective stimulants than the 
quantity of insulin administered. This difficulty, how- 
ever, should not detract from the conclusion that dex- 
trose solutions are definitely inhibitory to both types 
of gastric activity. One of the difficulties encountered 
in these experiments was the balancing of the inhibi- 
tant against the stimulant. Since ten per cent dex- 
trose inhibited psychic (hunger) contractions but not 
psychic (appetite) secretion, one would be inclined to 
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Pig. 10. Pinky, 1/14/36. Spontaneous hunger contrac- 
tions alternating with secretory activity. Inhibitory effect 
of 20% dextrose on both types of activity. Motility and 
secretion do not necessarily occur together. 



Pig. 11. Pinky, 4/19/36. Spontaneous hunger contrac- 
tions stopped by 60 c.c. of 10% dextrose given at 2:29 p. m. 

approximation of the quantity of sugar required to 
exert an effective inhibition. Data of a similar nature 
are provided in Fig. 12 and Table XII. During the 


conclude that the secretory stimulus is greater than 
the motor. 

Upon the introduction of dextrose solutions into 
the stomach, there occurred a slight delay before the 
inhibitory effects were noted. This latent period has 
been explained as being due to the time required for 
the glucose to reach the duodenal mucosa where it 
may bring into existence an inhibiting chalone. ‘Evi- 
dence is presented in this paper which may make 
necessary a revision of this view. In Protocol VI, for 
example, the stimulatory effect of twenty units of 
insulin was completely held in abeyance by the ten per 
cent dextrose solution. Both tonus and peristalsis 
were at such a low ebb that in the entire experiment 
only 91 c.c. of the dextrose solution failed to be re- 
covered. We realize that this latter statement is not 
strictly true since the secretory activity of the 
stomach, fluids swallowed (saliva) and material re- 
gurgitated from the duodenum -were not considered. 
It will be noted that bile was present in the aspirated 
contents. The low amount of total acid titrated and 
the narrow margin between the figures for free and 
for total acid (buffer material) indicate very little 
alkaline or mucoid material present. Therefore, it 
may be assumed that the 91 c.c. of ten per cent dex- 
trose that was not recovered represents a fairly close 



Pig. 12. Joe, 4/30/36. No stimulant used. This experi- 
ment shows the dissociation of gastric secretory and motor 
activity. 




Manyille and Munroe — Studies on the Gastric Hunger Mechanism 


573 


Table XII 


! 

No. j 

- \ 

Time 

Tn | Out 

I 

1 

C.C. Out 



Rile 

Titrs 

Free 

tion 

Total 

\ 

1 f 

( 

1:S0 

! 

1 :35 

40 

— 

0.7 

1.5 

2 j 

1:SG 

1:11 

40 

— 

0.5 

1.15 

» t 

1:41 ; 

1:46 

44 

— 

1.0 

1.6 

4 ! 

l :4G 

1 :50 

49 

— 

1.5 

2 ° 

• i 

1:51 | 

1 :55 

46 


2.4 

0.1 


1:5$ ■ 

2:00 

41 



3.4 

4.5 

* 

2:01 

2:03 

39 



4*.05 

5.0 

s 

2:06 

2:10 

40 


4.1 

4.9 

9 

2:11 

2:15 

39 

4- 

' 4.3 

5.2 

1 10 

2:16 

2:21 

54 

4. 

1 6.1 

| 

7.S 

1 n 


2:26 

34 

1 ~ 

6.75 

S.4 

! 12 

2 :27 

2:31 

| 29 

i - 

S.l 

9.S 

1 » 

2 :33 

2:37 

| 40 

l + 

6.5 

$.0 

! 

2:39 

2:44 

j 53 

1 **-T 

4.4 

6.3 

1 IS 

2 :47 

2: 19 

is 

> 

* 5.4 

I 

7.5 

1 

| 16 

2:50 

2:33 


! tr 

| 4.2 

6.0 

i 1* 

j 2:31 

3:02 

! *5 


4.2 

C.2 

j 13 

j 3 :03 

3 :0T 

1 43 

1 tr 

i 

6.1 

| tp 

' 3 :0S 

1 3:12 

i 6S 

l 

i 

1 2.7 

4.3 

1 20 

1 3 :1S 

S:1S 


tr 

\ 2.2 

3.S i 

! 21 

| 3:19 

3:21 

i 30 


1 2.1 

3.S j 

| 22 

j 3:23 

3:30 

* 53 


l.C 

2.9 j 

j 23 

| 3:31 

5 

05 

i + 

1.0 

2.6 j 


Water v.nsb tew n$ed from 1:30 I*. M. to 2:31 V. M. Ten per cent 
dextrose xv?t*h was u«ed from 2 :3S P. M. to 3:07 P. M. Twenty- 
five per cent dextrose \vn<h was started nt 3:0$ P. M. and used to 
the end of the experiment, 

thirty minutes in which the ten per cent dextrose 
solution was used, there was a net loss of 27 c.c. or 
2.7 grams of sugar. While there was a definite inhibi- 
tion of secretion, the effect was far from being com- 
plete. During the following twenty-five minutes in 
which twenty-five per cent dextrose was used there 
was a net gain of 28 c.c., indicating a very small sugar 
loss, yet inhibition was complete. 

We are thus faced with a situation where it seems 
apparent that a twenty or twenty-five per cent solu- 

1. Manville. I. A. amt Chuinard. E. G.: Studios on Gastric Hunger 

Mechanism. An. J. nicest. Di*. end Nutnt., l:G5S-692. Dec., 
• 1931. 

2. Lim. R. K. S.t Observations on the Mechanism of the Inhibition 

or Gastric Function by Fat. Quart. J. F.xpcr. Physiol.. 23:263- 
26S 1053* 

3. Miller, R. J., Bershcim. O., Rehfuss. 2d. E. and Hawk. P. B.t 

Gastric Response to Foods. XU1. Influence of Supers and 
Candies on Gastric Secretion, .in. I. Physiol.. 53:G5-SS, Aug., 
1920. 

4. Quigley. J. P. and rheips. K. R. : The Mechanism of Gastric 

Motor Inhibition from Imtestcd Carbohydrates. Am. J. Physiol., 
109:133-135. dull'. 1034. 


tion of dextrose is a more effective inhibitor than a 
ten per cent solution. Furthermore, the effectiveness 
of inhibition 'depends a great deal upon the strength 
of the stimulus. Nor does it seem to be dependent 
upon the amount of dextrose entering the duodenum. 
Can it he that some of the inhibitory effect is mediated 
through a gastric mechanism? Undoubtedly this 
angle of the problem will have to be handled with a 
much more precise method of procedure. 

The inhibition of gastric secretory and motor ac- 
tivity by sugar brings up the question as to how long 
the inhibitory influence of the glucose solution would 
last if it were left in the stomach. Our experience 
indicates that the period of inhibition persists for ap- 
proximately thirty minutes. 

The practical implications of these findings are 
obvious. The inhibitor}' effect of dextrose solutions 
on the human stomach should be determined. On the 
assumption that there is a gastric residue of 50 c.c., 
the ingestion of five grams of dextrose would produce 
a ten per cent solution in the stomach. If there is a 
twenty-five c.c. residue, a twenty per cent solution 
would result. The administration of this quantity 
of dextrose every half hour should, on the basis of 
the experiments herein described, keep the stomach 
quiescent. On the Sippy regime, the dextrose only 
need be given every hour. 

SUMMARY 

1. Evidence is provided confirming, previous- .ob- 
servations that dextrose solutions (ten, twenty,- 
twenty-five per cent) placed in the stomach- inhibit 
hunger contractions and that the appearance of 
gastric motility is not always associated with a drop 
in blood sugar. 

2. Gastric motor activity induced by pilocarpine 
and insulin are also inhibited by introducing dextrose 
solutions into the stomach. 

3. Gastric secretion provoked by histamine, pilo- 
carpine, insulin as well as psychic secretion also is 
inhibited by dextrose. 

4. Further evidence is presented of a genuine dis- 
sociation between the secretory and motor activity of 
the stomach. 

5. The clinical application of these results is dis- 
cussed. * 
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Peptic Ulcer Therapy 

By 

M. B. LEVIN, M.D. 

BALTIMORE, MARYLAND 


I N previous work on gastric digestion (1), reference 
was made by the author to a method of treating 
peptic ulcers, based on experimental findings in which 
potential or active alkalis were employed just before 
as well as after feedings. It was pointed out that 
complete neutralization of gastric digestion depended 
on the presence of potential or active alkalis for im- 
mediate neutralization of the pepsin-HCl or pepsin- 
HC1 pancreas-bile combination. In such alkalized 
mixtures digestion of muscle fibers was completely 
absent. When an interval of 15 minutes or longer 
was allowed before such neutralization was carried 
out, complete inhibition of peptic digestion of the 
meat fibers did not occur. 

The usual methods of peptic ulcer treatment, as 
given by. von Leube (2), Lenhartz (3), or Sippy (4), 
advocate at least a half hour interval between the time 
of feeding and the administration of neutralizing sub- 
stances, when these are employed. Such treatment 
does not prevent digestion of the gastric or duodenal 
content, and probably interferes with healing of the 
ulcer to some extent. When alkalis are administered 
before as well as after feedings, to the point that 
digestion of meat fibers, as demonstrated by our 
method of stool examination (1), is decreased to 10 
to 30 per cent, rapid relief of symptoms (within 72 
hours after proper dosage) and apparent healing of 
the peptic ulcers has been noted. Sufficient time has 
not elapsed to determine the permanency of these re- 
sults, since these patients have all been treated within 
the past five years. 

In this group of cases, ambulatory treatment has 
been employed except where active hemorrhage has 
necessitated two to three week periods in bed. Since 
continuous gastric analysis could not be maintained 
for the demonstration of complete inhibition of 
gastric digestion by titration methods, recourse was 
had to frequent stool examinations. 

Simultaneous experiments on gastric digestion in 
vitro revealed that the majority of acids tested acti- 
vated pepsin to varying degrees in its digestion of 
muscle fiber. Neither nitric nor sulfuric acid, in con- 
centrations producing the same pH 'as hydrochloric 
acid, were as effective in promoting digestion with 
pepsin alone or with the combination of pepsin 
pancreas-bile, as was the latter acid. Phosphoric, 
lactic, acetic, boric, salicylic, benzoic, oxalic, tannic, 
tartaric, citric, and the other acids tested all activated 
peptic digestion to some degree, and were active also 
in combination with the pepsin pancreas-bile mixture. 
Salicylic acid was markedly more active in vitro in 
the pepsin pancreas-bile combination than anticipated 
from the hydrogen ion concentration. This finding 
should be kept in mind as a possible explanation of 
the starting point of some peptic ulcers in humans. 
With these findings as a basis, the diet was so ar- 
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ranged that during the first three to eight weeks all 
foods containing appreciable acid, such as tomatoes, 
fruits and buttermilk, were eliminated. Other cooked 
and raw vegetables were permitted. Meats, eggs, fish, 
fowl, crustaceans, bi-valves, curd or cottage cheese 
and milk, American or Swiss cheese, were permitted in 
normal quantities. Bread, tea, coffee and milk in 
normal quantities were also allowed. Cereals or pureed 
foods were reduced to a low level in order, so far as 
possible, to prevent intestinal fermentation. ' 

After the three to eight weeks period, tomatoes, raw 
or cooked, were permitted along with adsorbent ant- 
acid powder (to take care of the additional acid) in 
quantity sufficient to keep muscle fiber digestion down 
•> to or below 30% as estimated by stool examination. 
Gradually, fruits were added to the diet, and in the 
milder cases, after twelve weeks, the adsorbent ant- 
acid powder was reduced )4 dram weekly. The 30% 
level of digestion was maintained during this period. 
When necessary to achieve this level, the patient was 
kept on the adsorbent powder for a longer period 
before the next reduction was made. 

Fresh tincture of stramonium was employed before 
meals and maintained just below the dryness or blur- 
red vision stage during the entire period. Usually the 
stramonium was administered 10 drops t.i.d. A.C., the 
* object being to have three normal sized meals with no 
feedings between, an increase of one drop at .each 
meal until the pharmacological effects were obtained. 
The > use of stramonium for this purpose, as compared 
with belladonna, has been found more successful in 
the author’s experience, possibly because of the 
greater hyoscyamine 'content and consequent anti- 
spasmodic effect. It was . not necessary to carry 
stramonium medication to the stage of. complete dry- 
ness to obtain this result, as is required with bella- 
donna. This has been fluoroscopically confirmed on 
several occasions. - 

In the severe ulcers of long-standing, it was felt 
advisable, while employing the ambulant treatment, 
to continue the therapy outlined for a period of four 
to six months. The results thus far obtained have 
justified this prolongation of the period of treatment 
(Table I). 

. During the past year one adsorbent ant-acid powder 
has been employed to the exclusion of all others be- 
cause of its greater effectiveness without such un- 
toward effects as a tendency to alkalosis or hyper- 
sensitiveness to bismuth salts. During the previous 
three years, when the dosage of other powders was 
increased to the required degree, there was a tendency 
in some patients to alkalosis. This was counteracted 
by the administration of aromatic spirits of ammonia 
in the ante meal medication (the ammonia was con- 
verted by the hydrochloric acid of the stomach to 
ammonium chloride). The preparation described con- 
tains the more stable type of amonium salt, di-ammo- 
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hydroxide :tml oxide, aluminum hydroxide, aluminum 
fdliente and various pharmaceutical and otlmr combi- 
nations of the usual ant-acid chemicals used for midi 
}inrjm-c<s. Jt 3ms In-on found that a synthetic hydrated 
mafin-ium trndlicnte is the most effective adsorbent, 
for the purpose of this treatment. 

Synthetic h>d rated maynesium trisUirntc is a liyht, 
lini' powder, insoluble in water. However, distilled 
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water in contact with this compound acquires a 
slightly alkaline reaction, (pH 8.4), evidently due to 
the presence of traces of magnesium oxide and carbon- 
ate. It adsorbs large quantities of hydrochloric acid 
as shown by the following experiments : 

To 1.000 gm. of the silicate was added 100 c.c. 
N/14 HC1. This was allowed to adsorb for 24 hours, 
after which the excess acid was neutralized with 
N/14 NaOH. 

A series of tests on various batches of this chemical, 
based on the above procedure, gave an average adsor- 
.bent value of 81:2 c.c. N/14 HC1 (or 116 c.c. N/20 
HC1) for one gram of magnesium trisilicate. 

The rate of adsorption of magnesium trisilicate by 
hydrochloric acid is shown in the following tables : 


A. 0.250 gm. of silicate titrated with N/14 HC1 
using Brom Phenol Blue 0.04%. 


Titrated 

after 2 minutes 

= 5.0 

C.C. 

HCI 

adsorbed 

>» 

” 5 

= 11.0 

C.C. 

yy 

yy 


” 10 

= 13.1 

C.C. 

y> 

yy 


” 30 

= 15.5 

c.c. 

yy 

yy 

tt 

” 3 hours 

= 16.6 

c.c. 

yy 

” 

yy 

” 24 ” 

= 19.6 

c.c. 

yy 

yy 


B. 0.250 gm. titrated with N/14 HC1 using Brom 
Phenol Blue 0.04%. 


Titrated after 1 minute = 5.0 c.c. 


2 minutes = 7.5 c.c. 

5 ” = 10.8 c.c. 

10 ” = 12.9 c.c. 

20 ” = 13.4 c.c. 

30 ” = 15.8 c.c. 

3 hours = 16.9 c.c. 

24 " = 20.3 c.c. 


Impurities in magnesium trisilicate such as soluble 
salts or free alkali must be guarded against, since this 
chemical has no standard of purity. In the author's 
use of this substance, it is analyzed for free sulphates, 
sodium oxide, sodium silicate, sodium hydroxide, 
soluble magnesium salts and heavy metals. The powder 
must also be fine enough to pass through a 200 mesh 
sieve for maximum efficiency. 

The chemical formula of synthetic hydrated mag- 
nesium trisilicate may be expressed as the ratio of 
MgO to SiO.. Analysis of various batches of this 
chemical, according to Scott (5), have given the fol- 


lowing results: 




Batch 

MgO 

SiO, 


% Loss on 

Sample 

(ignited) 

(ignited) 

Ratio 

Ignition 

A. 

17.6% 

80.0% 

1:3.00 

21.0 

B. 

14.3 

70.0 

1:3.28 

1G.8 

C. 

15.3 

78.4 

1 :3.40 

28.2 

Mutch 

(6) has 

referred to 

hydrated 

magnesium 


trisilicate per sc as a very, effective adsorbent for the 
treatment of peptic ulcer. Experiments with hydrated 


' magnesium trisilicate, (which is not at the present 
time obtainable in this country in prepared form), 
demonstrate that' the adsorption and neutralization of 
the pepsin-HCI is not very effective within the first 
ten minutes of contact. Since this fact would allow 
the digestion of food by the gastric enzymes, the sub- 
stance administered alone is not suitable for the 
treatment of peptic ulcer. Furthermore, while the 
hydrated magnesium trisilicate is a very effective ad- 
sorbent, it is not perfect in this capacity, since its 
adsorption is available only up to approximately 50% 
of the salt. The remainder is converted to MgCl,, and 
thus becomes a potential alkali. For. this reason, a 
small amount of sodium bicarbonate and a larger 
quantity of a potential alkali, such as refined calcium 
carbonate, were incorporated in effective proportions 
to be at hand for immediate neutralization of peptic 
digestion, when the mixture was ingested before 
meals. The advantages of this powder containing di- 
ammonium hydrogen phosphate, sodium bicarbonate, 
calcium carbonate and hydrated magnesium trisilicate 
were readily apparent. 

This powder has been employed in cases of recur- 
rent peptic ulcer subsequent to operation, in cases 
with primary active hemorrhage, in recurrent cases, 
in previously untreated peptic ulcers, as well as in 
recurrent cases, treated by other physicians and my- 
self. Only two of this series was treated with Larosti- 
din (La Roche) without results. These responded well 
to the method described. 

All diagnoses were definitely confirmed by operation 
or X-ray previous to installation of the treatment, and 
to the present time all have shown responses of a 
gratifying type. The results are given as a prelimi- 
nary report so that others may avail themselves of 
the data. 

CONCLUSION 

An outline is given of a method for the treatment 
of peptic ulcer, based on findings concerning gastric 
digestion which have been previously reported. Only 
those eases treated during the past year with the 
alkali adsorbent powder*, of which a description is 
given, are included in this series, 
tion is given, are included in this series. 
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The Cholesterol Problem* 


By 

HORACE W. SORER, M.D., F.A.C.P. 

ST. I.OUtS. MISSOUItt 


W E arc indebted to Bridges (1) for a more com- 
plete table containing the cholesterol content of 
various foods. It is now nofdifiicult to prescribe a 
diet low in cholesterol. Those foods poor in choles- 
terol are breadstutTs. cereals, egg white, low fat fish, 
fruits, lean meats, skim milk, syrups and vegetables. 
Those excessively high are the solid internal organs, 
liver, kidney, sweetbreads, etc., egg yolk and caviar. 

It is to be noted that fruits and vegetables contain 
some cholesterol and the only food in the list that is 
entirely free from it is egg while. Therefore, there, is 
no danger in giving too little cholesterol in prescribing 
a diet for adults who clinically require such a regimen. 
Of course, the growing child requires a diet rich in 
cholesterol. 

A review of the articles on this subject in the 
Transactions of the American Gnstro-enterological 
Association for 1 OR G discloses that a great deal of 
confusion exists in evaluating the blood and bile 
cholesterol content. Wilkinson (.2) observes that the 
level of blood cholesterol is affected by variations in 
the function of the pituitary, thyroid, gonads, pan- 
creas and adrenals. Hyperthyroidism causes a de- 
crease in blood cholesterol values while in hypothy- 
roidism the values are increased. The discussion on 
the treatment of Chronic Hepatitis with jaundice re- 
veals that no clear cut method has as yet been es- 
tablished. 

The recent meeting of the American College of 
Physicians with a program largely devoted to cardi- 
ology contained no mention of this subject. The 
cardiologists appear to adhere to the theory of intra- 
vascular tension ns the etiologic factor in the produc- 
tion of arteriosclerosis, and do not consider the lipoid 
deposit theory. 

Elliott and Nuzum’s study (3) on the "Cholesterol 
Content of Whole Blood in Patients with Arterial 
Hypertension” is of extreme interest. They state 
"Uncomplicated arterial hypertension is not accom- 
panied by hypercholesteremia.” "Higher values for 
cholesterol are found more frequently among under- 
weight than among obese persons.” Is it not possible 
that the cholesterol may be deposited in the tissues 
and not appear to excess in the blood plasma of the 
obese individuals? I suggested to Ntizum to subject 
a group to the administration of thyroid and iodide 
with periodic blood analyses to determine whether 
these lipoid solvents might release the bound choles- 
terol and cause larger blood plasma content. 

The recent article by Jacobi ('ll) is a good illustra- 
tion of the manner in which cholesterol deposited in 
the body tissues, may be released by a resolving agent. 
He found that cases of ulcerative lesions of the ex- 
tremities due to peripheral arterial disease, were 
found to have a subnormal or low normal blood choles- 
terol, After a course of treatment with two per cent 

*From Ih* Soper-Mlin Clinic, St. Uul*, Mo. 
bufmwtft! Juno 9, 1937. 


sodium iodide intravenously, the blood cholesterol 
showed a gradual and marked rise. 

Wilder’s masterly review (4) on “Diseases of Meta- 
bolism and Nutrition” shows considerable divergence 
of opinion among the investigators of the cholesterol 
factor, particularly in diabetes. Geyclin (5), Sansum 
(G), Adlersberg IT), Rabinowitch (8), and others are 
all convinced of the desirability of the high carbohy- 
drate and low fat diet in diabetes. Wilder’s final con- 
clusion is in favor of the more liberal use of fat, and 
he believes his patients get along as well as those 
whoso diets are restricted in fat content. 

In the midst of all this confusion we are justified in 
employing our clinical judgment rather than to rely 
upon uncertain and misleading blood analyses. Clini- 
cally it is not a difficult problem to determine the 
group of patient's we should subject to a dietary of 
low cholesterol content. 

Individuals of this type, endowed with poor choles- 
terol metabolism have a tendency to develop obesity, 
ynll stones, atherosclerosis, degenerative arthritis, 
and cataract. 

1 have reviewed old case records in my files and 
find many such life histories. A few case reports are 
presented with full appreciation of the fact that one 
might become too enthusiastic in the evaluation of 
therapeutic procedures. 

CASE REPORTS 

Case /. R. D. H., male, aged 39, business executive. 
Came under observation in June, 1913. He had digestive 
disturbances that nppeared to be functional in character. 
Finally at the ace o r 57 in 1931 he experienced definite 
pain in the chest upon exertion, characteristic of angina 
pectoris. The pains were immediately relieved by the ad- 
ministration of nitroglycerin (spirits glonoin) on the 
tongue. He was seen in consultation with Dr. Oliver Abel, 
Jr., in November, 1931. His basal metabolic rate was well 
within the normal limits. Electro-cardiograph report was 
as follows: P. R. interval = 0.12 sec. *T’ waves upright 
in lead I. Diphasic in leads II and III. Diagnosis: Myo- 
carditis; right axial deviation. His kidney function was 
good. He hnd a slow pulse and his skin was dry. He had 
a definite pruritus nni, brittle nails, and suiTcred a great 
deal from day drowsiness and fatigue. He was put on 
Snnsum’s nlknlinc-nsh diet, being allowed four glnsses of 
milk a day; the balance of the diet made up of cereals, 
bread, butter, fruits, and vegetables — in fact, quite a low 
cholesterol diet. He was given one grain dessiented thyroid 
daily. He reported from time to time and at the end of 
one yonr found that he could exercise without any further 
pain, had no weight loss and was in a good state of nutri- 
tion; suffered no longer from fatigue, continued his work 
and outdoor exercise. At the end of another year he was 
again checked up and we found that after discontinuing 
the thyroid medication he again suffered from fatigue. 
The dosage has been continued regularly since that time. 
He was last seen in January, 1937, in splendid physical 
condition and lias never had any return of bis anginal 
pains, six years after the initial attack of angina pectoris. 
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Case 2. F. L. S., female, aged 65. Came under observa- 
tion in 1926. Referred by Dr. W. A. Shoemaker for de- 
tached retina. Her gastro-intestinal symptoms were func- 
tional in character and responded very well to dietetic 
treatment. In June, 1931, at the age of 69, she developed 
anginal pains following exertion which were controlled by 
spirits glonoin in drop dosage on the tongue. In 1933 she 
had quite severe attacks of nocturnal pain so was put on 
one grain dessicated thyroid because of extreme fatigue 
and dry skin, although the basal rate was normal. She 
was seen in consultation with Dr. Oliver Abel, Jr. Electro- 
cardiograph report was as follows : P. R. Interval = 0.16 
sec. ‘T’ waves upright in leads 1 and II. Inverted lead 
III. Diagnosis: Left axis deviation. She was advised to 
limit her activities and given both thyroid and iodide of 
sodium, and a low cholesterol diet. The nocturnal attacks 
became less severe but she continued to have substernal 
pain upon exertion, always relieved by nitroglycerin. In 
January, 1934, she showed considerable degree of im- 
provement but was not faithful to her diet and continued 
to be too active socially. She remained in this condition 
until April 9, 1936, when she experienced a severe attack 
of Coronary Thrombosis — she was sent to St. Lukes Hos- 
pital and was in a precarious condition for months. The 
attack was quite typical, accompanied by fever and pain, 
no decompensation. Since leaving the hospital she has 
adhered strictly to her diet and continued the use of thy- 
roid and iodide and has resumed her usual social activi- 
ties, and has not had to resort to the use of nitroglycerin 
which she had used for six years prior to the attack of 
coronary occlusion. 

Case 3. G. M. S., male, aged 39. IVas seen in consulta- 
tion with Dr. C. E. Barnett at the Deaconess Hospital 
October 27, 1936. Jaundice was very definite and a tenta- 
tive diagnosis of carcinoma of the pancreas was made at 
the hospital because of the intensive jaundice of painless 
onset. He was placed on small doses of magnesium sul- 
phate every morning and a low cholesterol diet. His jaun- 
dice disappeared completely by the 4th of December. He 
continued to improve steadily. Cholecystogram disclosed 
the presence of gall stones, but his general condition is so 
good that he decided to postpone the operation which was 
advised. He continues to adhere to a strict low cholesterol 
diet. 

Case i. F. R. T., female, aged 58. Came under observa- 
tion in November, 1921. Blood pressure 160/70. Referred 
by Drs. Meyer Wiener and B. Y. Alvis who found that the 
eyes showed some areas of retinal hemorrhage. Diagnosis 
of chronic interstitial nephritis was made. She was placed 
on a low protein diet and foci of infection corrected about 
the teeth and rectum. Her eye history presented by Dr. 
Alvis is as follows: “Her vision was normal in each eye 
until in 1921 when the vision of the right eye became 
impaired due to the presence of hemorrhage in the retina. 
This eye continued to a hemorrhagic glaucoma until it 
became so painful that it had to be enucleated in 1924. In 
1926 a chronic glaucoma developed in the left eye which 
was controlled by miotics for some months. In November, 
1926, a trephining was done on this eye followed by a 
good recovery; return of normal tension, vision being 
normal. In 1930 there was a recurrence of the glaucoma 
but this was controlled by the use of Pilocarpine and 
Eserine. In 1931 she suffered a mild deep infection which 
cleared up immediately on the administration of typhoid 
intravenously. In November, 1932, it was noted there was 
a clouding of the lens of the left eye with the vision re- 
duced to 15/25 with best correction. This clouding of the 
lens has progressed very slowly. In February, 1935, it 
was noted that the lens was quite dense in the center and 
the vision was reduced to 15/200 and the sight remained 
at that level until June 20, 1935, when she suddenly noted 
an abrupt diminution of her vision. With dilated pupils, 
the lens was sufficiently clear so that the fundus could be 
seen, and it was observed the disc was blurred; veins were 
dilated and tortuous; there were numerous hemorrhages. 


The vision at that time Was 7/300. Since that time there 
has been some improvement in the vision due to the ab- 
sorption of the hemorrhages and retinal edema while the 
lens remains sufficiently clear to afford a fairly satisfac- 
tory view of the fundus. On February 3, 1937, the vision 
was 15/200 and the details of the fundus could be seen 
rather clearly.” ' . 

She was placed on small doses of thyroid and kept 
under continuous observation since then. In 1932 her blood 
pressure was 180/100; N.P.N. -35 mg. per 100 c.c. of 
blood. Since the retinal hemorrhage in 1935 she has been 
on a diet very low in cholesterol, to which she has adhered 
conscientiously. Her daily dose of ' dessicated . thyroid is 
two grains. Sodium Iodide is given, intermittently. Her 
N.P.N. is now 26 mg. per 100 c.c. of blood; blood pressure 
140/80. She maintains a good state of nutrition and is 
active for her age (74 years). Is able to read large print 
better than she could in 1934. 

Case 5. B. H. B., male, aged 56, banker, 5 feet. 8 inches. 
Weight 210 lbs. Came under observation October 20, 1930. 
Had diabetes for 18 months. Was taking 20 units insulin 
daily and was on a diet of high fat content. 

His blood sugar curve was as. follows: 


Fasting 

% hr. ‘ 

1 hr. 

2 hrs. . 

[ 3 hrs. 

126 mg. 

194 mg. 

201 mg. 

207 mg. 

j 189 mg. 


He complained of great deal of nervousness, slept 
poorly and had digestive disturbances. The urine was 
found to contain hyalin and granular casts and approxi- 
mately one per cent sugar. N.P.N. was 35 mg. per 100 
c.c. of blood. Physical examination showed blood pressure 
120/70; palpable arteries were definitely sclerotic; liver 
was very hard a hand's breadth below the rib margins. 
His basal rate was well within the normal limits. He was 
placed on a low cholesterol diet, gradually increasing the 
carbohydrates, given one grain dessicated thyroid once- 
daily. He made steady improvement; his liver became 
smaller and within 60 days was barely palpable at the 
rib margins. He now discontinued' his insulin and con- 
tinued to lose weight. A check-up oh March 1, 1937, re- 
vealed fasting blood sugar 115 mg. per 100 c.c. of blood; 
N.P.N. -24 mg. per 100 c.c. of blood. Weight 170 lbs. 
General condition excellent. 24 hour specimen of urine 
free from sugar. 

Following the suggestive work of Lockie and Hub- 
bard (9) I have achieved excellent clinical results in 
the treatment of a group of 6 .patients suffering from 
Gout. In the acute stage, Colchicine was given fol- 
lowed by low cholesterol diet and the administration 
of thyroid and iodide. No patient has had a recur- 
rence of the acute symptoms. This m'ethod is far 
better than the use of the dangerous drug Cincophen 
so much in vogue in the treatment, of gout. 

Dr. J. Albert Key, Professor of Orthopedic Surgery 
in the Washington University School of Medicine has 
had quite a large experience in the treatment of de- 
generative arthritis. Quoting from his paper on the 
subject (not yet published) “the treatment consisted 
of a low fat diet supplemented by thyroid medication.” 
“We found that our patients with degenerative ar- 
thritis do better than have similar patients in the 
past under any other, form of treatment which we 
have used.” "We feel that we are able to prevent the 
progress of the disease in cases in which it is defi- 
nitely present and to prevent its development in the 
type of individual in whom it is to be expected.” 

Of course, there exists spontaneous arrest of cata- 
ract as well as unexpected improvement in heart dis- 
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case regardless of diet or other forms of therapy. Dr. 
Paul D. White (10) in his report “A New Record of 
Longevity After Coronary Thrombosis” advised and 
achieved weight reduction in this patient. 

The cases that 1 report are representative of the 
various conditions in which low cholesterol diet and 
the administration of thyroid and iodide have been 
useful. A proper appraisal of the method comes from 


retrospect and consideration of the general results 
secured in patients treated prior to the employment 
of this method. 

The larger number of patients who have been bene- 
fitted by this treatment include those who in middle 
life begin to develop symptoms of degenerative ar- 
thritis, gall bladder disease, and arteriosclerosis. 

It looms large on the Horizon of Preventive Medi- 
cine. 
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HISTORY 

I N spite of tlio importance of hypoglycemia there has 
been but little about it in the medical literature 
until the past ten years. Since then, although the re- 
ports have been numerous, the main interest has been 
centered in one phase of the subject, hyperinsulinism. 
In most of tlie reports this condition has been taken 
for granted as an explanation of a symptom complex, 
the nature of which is yet to lie proved and for which 
a state of hyperinsulinism could at most be postulated 
as its immediate cause. 

The study to be reported was undertaken since 
there did not seem to he an adequate investigation of a 
large group of cases covering the broad field of hypo- 
glycemia. It seemed unlikely to us that the label 
hyperinsulinism was sufficiently conclusive and that 
Camidge’s conclusions were correct interpretations of 
the nature of the condition. 

To this end we have reviewed the available histories 
of the patients in the Johns Hopkins Hospital in 
whom hypoglycemia was discovered. It lias been our 
aim to determine the frequency with which hypo- 
glycemia was found and to correlate this finding with 
diagnosis, symptoms, and as many abnormal char- 
acteristics as would seem feasible and logical. 

We have found that a low blood sugar was asso- 
ciated with a number of organic pathologic conditions 
and furthermore that it is also at times low in asso- 
ciation with a condition which we can now best clas- 
sify as an abnormal functional state. Later in the 
article we attempt to describe the hypoglycemia found 
in psychoneurotic individuals and which we do not 

tSc Ga.tro-Tti(<Mt(naI Division of tho Deportment of Mt-llclne— 
c i, . p ”°" n< H f >pkln* Ibrtpitttl cm! University, 
ounmittrj June 21. 1937. 


feel is responsible for their symptoms since these 
symptoms remain during shifts of the blood sugar 
concentration to normal levels and in contrast to them 
there is a small group whose low level of tlie blood 
sugar seems definitely connected with their symptoms. 
These patients are always temporarily relieved of 
their unpleasant symptoms by partaking of carbohy- 
drate. preferably in the form of sugar. 

Forges fl ) in 1910 noted that individuals suffering 
from Addison’s disease frequently had a low concen- 
tration of sugar in their blood. Carrying on the sug- 
gestion stimulated by this finding he was able to show 
that when dogs were ndronalectomized their blood 
sugar also diminished. In 1912 in his book “The 
Pituitary Body,” Cushing (2). mentions the finding 
of a low blood sugar in one of his patients who had a 
pituitary tumor. Another observation on hypoglycemia 
was made by Joslin (3) in 1921; in three diabetics 
who had been undergoing the Allen Treatment he 
found an abnormally low concentration of blood sugar. 

The first references to a state of hyperinsulinism 
were made by Seale Harris (4) and by Ross and 
Josephs (5) who in 1924 independently reported cases 
of spontaneous or idiopathic hypoglycemia. Since then 
Harris has followed up the subject and has reported a 
number of additional cases. He recently reviewed this 
phase of hypoglycemia (G). 

Three years later. Wilder, Allen, Powers and 
Robertson (7) published a detailed report of a patient 
with carcinoma of the islets of Langerlians in whom 
the blood sugar was very low. They state that extracts 
from the tumor and from the metastases in the liver 
contained increased amounts of insulin. 

Several additional. cases have been reported since. 
Phillips (8) described the pancreas of a man who died 
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of nephritis in whom there was a low concentration of 
blood sugar. At section he states .that the islets of 
Langerhans were definitely increased in diameter 
throughout the gland. 

The first report of a large number of cases was 
made by Cammidge (9) in 1930. His series includes 
two hundred patients of whom he said that 47 per cent 
had some infection in the upper intestinal tract. He 
did not give his criteria for diagnosis. He also stated 
that there was an hereditary hypoglycemic factor in 
35 per cent and that acetonuria was found in 25 per 

Table D-I 

Showing the total number of cases (UOU) arranged 
according to organic , nonorganic, and unknown basis 
for hypoglycemias. Also arranged to show the re- 
lationship of symptoms to diagnosis 


TOTAL NUMBER OF 
CASES WITH 

1. Organic Basis 

TYPE OF 

1. Definite 

SYMPTOMS 

2. Sugges- 
tive 

3. No 
symptoms 

Pancreatic Tumor 

1 

0 

0 

Liver Disease 

12 

7 

24 

Addison’s Disease 

5 

11 

0 

Hyperthyroidism 

0 

5 

11 

Low Basal Metabolic Rate 

1 

6 

8 

Pregnancy 

1 

5 

6 

Dwarfism 

0 

1 

0 

Simmond’s Disease 

0 

1 

0 

Paroxysmal Hypertension 

1 

0 

0 

Myocardial Insufficiency 

1 

1 

11 

Severe Infections 

0 

0 

11 

Total 

22 

37 

71 

2. Nonorcanic Basis 




General 

0 

3 

54 

Psychonourosis 

0 

22 

34 

Functional Hypoglycemia 
with symptoms 

10 

0 

0 

Renal Glycosuria 

0 

3 

30 

Epilepsy • 

4 

3* 

3 

UEESSr 

0 

0 

27 

Obesity 

0 

0 

7 

Castro-Intestinal 

0 

1 

IS 

Total 

14 

32 

173 

3. Unknown Basis 




Blood 

0 

4 

8 

Narcolepsy 

0 

X 

0 

Undiagnosed 

0 

2 

1 

Neoplasm 

0 

1 

8 

Neurological 

0 

3 

13 

Hypertension 

0 

2 

12 

Total 

0 

13 

42 


cent. He asserts that most of the cases could not be 
cured until the upper intestinal infection had been 
successfully treated. He did not mention technic of 
therapeusis. 

There are two splendid critical reviews on the sub- 
ject of hypoglycemia, one by Sigwald (10) in 1932 
who also reports some cases of his own and the other 
by Wauchape (11) in 1933. As they both have fully 
covered the available reports on the subject, a further 
discussion of it here would be superfluous. 

INTRODUCTION 

Before presenting our data and discussing their 
possible significance we wish to give our definition of 
hypoglycemia and, what is equally important, that of 
a normal glucose tolerance test. 

From the numerous reports in the literature it may 
be accepted that the normal fasting blood sugar is 
generally about 100 mg. per cent, but it may vary 
from 80 to 110 mg. per cent. These limits are some- 
what conservative in the opinion of certain investiga- 
tors, but it is our belief that blood sugar estimations 
below 80 mg. per cent represent an unusual condition 
if not an actual abnormality. 

Considerable investigative work has been devoted 
to the purpose of establishing the limits of a normal 
glucose tolerance test. Many of the earlier articles re- 
ported upon too small a number . of cases to be 
convincing. Later reports have eminated from the 
Scandinavian countries which do carry conviction. 
From these reports it seems settled that after the in- 
gestion of-75 to 125 grams of glucose the blood sugar 
rises rapidly from a control level of about 100 to 140 
or 180 mg. per cent and during the period of the 
next two or three hours drops back to the fasting 
level. During the descent it' frequently drops below 
the control level, but if it drops below 70 to 65 mg. 
per cent it again represents an unusual if not ab- 
normal reaction. 

METHODS 

All of the laboratory findings to be presented on the 
test cases were made in the biochemical laboratories of 
the medical department of the Johns Hopkins Hospital. 
Recognized standard methods were used for the various 
determinations. Specimens of blood were in the great 
preponderance of cases obtained from the vein. But few 
of the blood sugars were estimated from the capillary 
blood; those that were done in that manner were usually 
made in conjunction with venous blood in especially se- 
lected cases such as Addison’s disease, myxoedema and 
parenchymatous liver disease. 

The urine determinations were made in the customary 
manner by medical house officers or fourth year students 
and in general were carefully and accurately performed 
and interpreted. 

CONTROL 

The control cases represent one hundred patients 
studied in the office laboratory of the senior author. 
The laboratory investigations were made in accord- 
ance with standard technic and performed by an ex- 
perienced technician. Capillary blood was used for 
the glucose tolerance tests. 

The patients represent a cross section of the usual 
private practice and as some investigative work was 
being done on cases of hypertrophic arthritis, a good 
proportion of these cases are among those reported. 
The control patients selected were those whom fast- 
ing blood sugar, a glucose tolerance test and a basal 
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metabolic rate had been determined on each. In none 
of these cases was the fasting blood sugar below 80 
mg. per cent. 

The glucose tolerance curves of 50 cases showed a 
slightly lowered tolerance and only one dropped below 
seventy. There was one case with suggestive symp- 


SmPTOnS of HYPOGLYCEMIA 


Deft n 
ite 


5uade3t- 
,?e e None 



Fig. 1. Shows the percentage of the total number of 
cases with definite symptoms, suggestive symptoms and 
no symptoms whose hypoglycemia was the result of 
organic, inorganic or unknown etiology. 


toms of hypoglycemia in which the curve remained 
flat and dropped below 70. In three patients with 
otherwise normal glucose tolerance curves the blood 
sugar dropped below 70 mg. per cent during the test. 
We were unable to find any relationship between the 
type of curve and the basal metabolic rate. 

TEST CASES 

There were G3 patients whose fasting blood sugar 
was above 80 mg. per cent but which dropped below 
70 mg. per cent during the glucose tolerance test. 
There were G3 patients whose fasting blood sugar was 
between 71 and 79. The large group includes 278 
patients who were found to have at least one fasting 
sugar below 70 mg. per cent. In 54 of them there were 
one or more tests made, when the fasting blood sugar 
was below 50 mg. per cent. 

The lowest reported is 4 mg. per cent, the exactness 
of this reading is of course questionable, but was re- 
peatedly obtained from the same blood specimen. This 
was determined on the fasting blood of a patient who 
was in a coma. He was given glucose intravenously, 
as a result of which his blood sugar level went above 
200 mg. per cent and restored him to a temporary 


state of well being. It was proved at autopsy that he 
had an adenoma of the pancreas. 

The next lowest determination 15 mg. per cent (re- 
peated) was found in a blood specimen removed from 
a man who was in deep coma as a result of what was 
apparently an unwise, if not excessive use, of hard 
liquor. 

Age and Sex: The roster of patients included per- 
sons of all ages, the youngest a few months, the oldest 
aged. The largest representation was between twenty 
years and fifty years and was more or less, equally 
distributed among the decades. 

SYMPTOMS 

While the histories were abstracted notes were . 
made for guidance in the determination of which 
symptom group the patient was to be classified. They 
are as follows: 

1. Symptoms of hypoglycemia: The patients in 
this group were selected when there seemed to be a 
direct relationship between symptoms and hypogly- 
cemia. Either as found in a fasting blood specimen or 
in specimens taken during the day or during the 
progress of a glucose tolerance test. 

Weakness, nervousness, recurrent early morning 
headache, anxiety, trembling, lassitude, sweating, in- 
ability to concentrate before meals, marked hunger 
were considered significant symptoms. Some of the 
patients become semi-comatose and even developed 
convulsive attacks. It was generally noted that if 
hypoglycemia was the cause of these symptoms, they 
were quickly dissipated by food. This group contains 
3G patients. 

The number of patients actually observed having 
spontaneous hypoglycemia symptoms during the course 
of a day, normal for them, was small. A patient with 
adenoma of the pancreas, one with myxoedema, several 
with Addison’s disease, three during severe acute 
alcoholism, and ten with symptomatic functional hypo- 
glycemia of unknown etiology. 

2. Symptoms suggestive of hypoglycemia: There 
were a number of patients whose symptoms were sug- 
gestive of hypoglycemia but which we were unable to 
recognize as directly related to their blood sugar con- 
centration. It is probable that some of them were the 
result of hypoglycemia and others were merely ex- 
pressions of psychoneurosis connected with a lowered 
blood sugar which was above the symptom producing 
level. There are 82 cases in this group. 

3. No symptoms suggestive of hypoglycemia: In 
this group of 28G we have placed the great bulk of the 
patients. It may be that some of those diagnosed as 
psychoneurotics should have been placed in Group II 
but we feel that the potential errors in both groups 
will more or less balance. 

PHYSICAL EXAMINATION 

Obesity was noted in 22 of the patients, 17 of whom 
were found to have blood sugar levels which placed 
them in the second group. Malnutrition was evident 
in 29 patients and again was most in evidence in those 
patients with n loiv fasting blood sugar. The liver was 
definitely enlarged in 1G nonjaundiced patients and 
the spleen in 8. Jaundice was noted in 1G patients in 
some of whom the liver was thought to be decreased 
in size. 

DIAGNOSIS 

It is noteworthy that an hypoglycemia was found to 
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. Table D-II 

Showing the total number of cases arranged in re- 
lation to three fasting blood sugar levels and further 
arranged, as in Table D-I, according to the organic, 
inorganic and unknown basis for the hypoglycemia, 
in these 278 cases. Also arranged to show the re- 
lationship of symptoms to diagnosis and to fasting 
I ’ — d sugar levels 


TOTAL NUMBER OF 
CASES WITH 

TYPE OF SYMPTOMS AND 
fasting BLOOD SUGAR BETWEEN 



0-49 


I 

50-59 

! 

60-70 

1. Organic Basis 

Def. Sug. None 

Def. Sug. None 

Def. Sug. None 

Pancreatic Tumor 

1 

0 * 

0 

0 

0 

0 

0 

0 

0 

Liver Disease 

7 

0 

1 

1 

3 

3 

o 

3 

15 

Addison’s Disease 

1 

3 

0 

2 

3 

0 

2 

r, 

o • 

Hyperthyroidism 

0 

0 

0 

0 

1 

I 

0 

4 

4 

Low Basal Meta- 
bolic Rate 

0 

o 

0 

0 

1 

3 

t 

5 

3 

Pregnancy 

0 

2 

0 

0 

2 

3 

1 

1 

3 

Dwarfism 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Simmond’s Disease 

0 

1 

0 

0 

0 

0 

0 

0 

0 

Paraxysmal 

Hypertension 

0 

0 

0 

0 

0 

0 

1 

0 

0 

Myocardial Insuffi- 
ciency 

0 

1 

I 

0 

fl 

1 

0 

3 

4 

Severe Infection 

0 

0 

0 

0 

0 

6 

0 

0 

3 

Total 

9 

7 

2 

3 

10 

1G 

7 

20 

32 

2. Inorganic Basis 




General 

0 

0 

1 

0 

1 

5 

' 0 

2 

21 

Psychoneurosis 

0 

0 

1 


0 

2 

0 

9 

25 

Functional Hypo- 
glycemia with 
symptoms 

I 

0 

0 

1 

0 

0 

5 

0 

0 

Renal Glycosuria 

0 

0 

0 

0 

0 

9 

0 

3 

17- 

Epilepsy 

0 

0 

0 

0 

0 

0 

4 

4 

1 


0 

0 

0 

0 

0 

4 

0 

0 

10 

Obesity 

0 

0 

0 

0 

0 

1 

0 

0 

5 

Gastro-intestinal 

0 

0 

1 

0 

1 

2 

0 

0 

4 

Total 

1 

0 

3 

1 

Q 

36 

0 

18 

83 

3. Unknown Basis 




Blood 

0 

0 

1 

0 

0 

0 

0 

. 2 

3 

Narcolepsy 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Undiagnosed 

(1 

1 

1 

0 

0 

0 

0 

1 

0 

Neoplasm 

0 

0 

0 

0 

0 

0 

0 

1 

4 

Neurological 

0 

0 

0 

0 

2 

1 

0 * 

1 

4 

Hypertension 

0 

0 

0 

0 

1 

2 

0 

2 

11 

Total 

0 

1 

2 

0 

3 

3 

0 

7 

22 


be associated ■with a large number of ailments. The 
complete data are given in the tables and only the 
more significant findings will be mentioned here. 

The largest group of cases was placed under the 
diagnosis designated as General, which included 35 


entities such as: dermatitis, flat feet, ureteral stric- ■ 
ture, chronic bronchitis, furunculosis, benign prostatic 
hypertrophy, inguinal hernia, allergic conditions, etc., 
other more specific diagnosis were: psychoneurosis, 
renal glycosuria,, hypertension, myocardial insuffi- 
ciency, neurological disorders, Addison’s disease, ar- 
thritis, hyperthyroidism, low basal metabolic rate, 
parenchymatitis, liver disorders, gastro-intestinal dis- 
ease, blood diseases and others less frequently noted. 

There were 33 patients with renal- glycosuria, a 
striking proportion of whom had a psyehoneurotic 
leaning. 

We were interested in 43 cases of liver disorders, 
among which carcinoma, arsphenamine induced hepa- 
titis, alcoholism (3 eases), cartarrhal jaundice and 
induced malarial infections in patients with central 
nervous system syphilis, nil of which gave low fasting 
blood sugar readings. On a case of cirrhosis, which' 
was verified at necropsy, and which was clinically- 
thought to be due to chronic alcoholism, an epine- 
phrine test was done, it failed to show the usual rise 
in blood sugar. 

Among the patients, three suffering from the effects 
of sustained use of alcohol; were especially interest- 
ing. The first, a man, was brought into the accident 
ward in a coma. His extremities -were rigid, his skin 
moist, his blood sugar 15 mg. per cent. Dr. Tom 
Brown, a house officer, saw him, and was so impressed 
with the clinical picture that he made the diagnosis 
on the other two cases. In these patients two features 
are of importance, one the abstinence from food, and 
second the possible glycogenolytic influence of alcohol 
on the liver. 

For the sake of thoroughness we add the specific 
diagnosis of the cases grouped under the heading 
“neurological.”- It is not 'deemed of importance to go 
into a detailed description, of each as they were not 
particularly interesting from the point of view of 
sugar metabolism. The. neurological diagnoses include 
multiple sclerosis, 3 cases; trigeminal neuritis; Park- 
insonism ; brain tumor, 3 cases including hypophysial 
tumor; myasthenias gravis, 3 cases; progressive 
muscular dystrophy' ; familial periodic paralysis; brain 
abscess, 2 cases; and severe head. injury. 

There were 5 cases of myxoedema; from a physi- 
ological view point hypothyroidism would seem to he 
one of the factors causing hypoglycemia. 

Arthritis has frequently been reported to he asso- 
ciated with a low sugar tolerance. We report 27 
patients in whom the fasting blood sugar was low or 
in whom the glucose tolerance test shows a low blood 
sugar at some time, 

COURSE 

On a number of the patients blood sugar tests were 
repeated at long intervals of time. They frequently 
varied from low to normal and it has been impossible, 
except in rare instances, to correlate this with a 
change in the condition of the patient. 

Addison’s disease offers an interesting illustration 
of symptomatic improvement in association with rise 
in blood sugar. It was repeatedly 7 noted that epine- 
phine would temporarily ’raise the blood sugar and 
relieve symptoms. Successful treatment with cortin 
would also cause a rise in blood sugar. Patients re- 
covering from severe parenchymal liver disease also 
showed an increase in blood sugar in association with 
improvement. 
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We could find no correlation between hypoglycemia 
and death rate. 

GLUCOSE TOLERANCE 

One of the tests which has held our sustained inter- 
est in this investigation is the glucose tolerance. On 
analysis one is enabled to divide the results into seven 
main groups. 

1, • The normal curve starting about 00 to 100 mg. 
per cent, not going higher than 170 and returning to 
the starting level by three hours. At some time a low- 
fasting blood sugar was found in each of the patients. 

2. The low curve starting below 70 rarely going 
higher than 110 to 115 ami returning to, or somewhat 
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Fig. 2. Cases having no symptoms, suggestive symp- 
toms and definite symptoms are arranged according to 
their respective fasting Wood sugar levels and the per- 
centage of cases having organic, inorganic and unknown 
etiology nre shown in relation to symptoms and fasting 
Wood sugar levels. 


below, the starting level by three hours. 

3. The normal rise with hypoglycemia drop. Start- 
ing about normal, reaching the usual elevation, and 
rapidly dropping below 55 mg. per cent. 

L The low starting diabetic curve which does not 
return to normal in three hours. 

5. The normal starting, high rising curve going 
above 200 mg. per cent and rapidly descending below 
65 mg. per cent. 

6. The normal starting diabetic curve found in as- 


sociation with one or more low fasting blood sugar 
concentrations! 

7. The flat curve sometimes remaining constantly 
at a low level, and at times just about 90 to 100 mg. 
per cent throughout. 

For case in tabulation curves four and six have 
been grouped together. Study of the cases to show 


Table D-1II 

Showing the relation between symptoms and type of 
glucose tolerance curve 


Type of Curve 

i 

2 

3 



«1«&G 

5 

7 

Tat tents with 

Definite Symptoms 

1 

& 

5 

2 

3 

0 

Patients with 
Sufrtrcstivc 
Symptoms 

4 

6 

15 

1 

2 

2 

Patients with 
>*o Syrnrtom*. 

S 

10 

no 

7 

5 

3 


the relation of fasting blood sugar to glucose tolerance 
brings out the fact that normal curves are rare, twelve 
in number. It demonstrates that the low starting, but 
slightly rising curve (type 2) is the second most com- 
mon, and that the one' starting from a normal level, 
rising moderately, and dropping below G5 mg. per 
cent (type 3) occurred in about 50 per cent of the 
cases. It occurs most frequently in association with 
normal fasting blood sugar. The diabetic curves are 
not very common. Curve 5, i.e. that starting at a 
normal level, rising above 200 mg. per cent, and drop- 
ping below CO was found to be associated with a con- 
stant normal fasting sugar. 

The Relation of Glucose Tolerance Curve to Diag- 
nosis: The distribution of the type of glucose toler- 
ance curve among the various diagnoses had a general 
spread. There were one or more typical curves found 
in association with whatever diagnostic group the 
tests wore performed. Furthermore where a sufficient 
number were done on the patients of any diagnostic 
group it was noted that three or more types of curve 
occurred. If the number of patients was sufficiently 
largo, all types were to be expected. 

BASAL METABOLIC RATE 

The basal metabolic rate was d'etermined on 141 
patients, on CO of them it was found to be between 
+10 and — 30 per cent, on 48 of them below — 10 per 
cent, on the remaining 33 it was above +10. It was 
very low, below — 30 on 6 patients, and very high 
above +30 on 12. It is, therefore, evident that hypo- 
glycemia is found associated with wide variations in 
basal metabolic rates. 

There were 54 of the hypoglycemic patients on 
whom both basal metabolic rates and glucose tolerance 
tests wei-e done. No correlation with symptoms was 
noted. 

The relation of basal metabolic rates to blood choles- 
terol in the presence of hypoglycemia was studied in 
only 13 cases. In 2 cases of myxoedema and 1 of Ad- 
dison’s disease there was a low basal rate in conjunc- 
tion with an elevated blood cholesterol. There was one 
undiagnosed endocrinopathy with a normal basal rate 
and a high cholesterol. In 3 cases of Addison’s disease 
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there was a low basal and a low cholesterol. In 3 
cases of Addison’s disease there was a low cholesterol 
and a normal basal rate. The other 4 cases of Ad- 
dison’s disease had a low basal rate and a normal blood 
cholesterol. Consequently a relationship seems un- 
likely. 

VARIOUS ANALYSES 

There was no correlation between hypoglycemia and 
the blood pressure, Wassermann reaction, blood cell 
counts, non protein nitrogen, blood uric acid, gastric 
analysis, phenosulphonophthalein test, serum calcium, 
phosphorus, bicarbonates, cholesterol and proteins. 

Epinephine Tests: Epinephine tests were carried 
out on 9 patients, on some of them repeatedly, in only 
one instance, a case of cirrhosis, did a normal response 
fail to occur. 

PHYSIOLOGY 

The fundamental approach to an understanding of 
the several bases of hypoglycemia is a physiological 
one. That our discussion may be presented in a set- 
ting that will give the widest scope to the significance 
of the data outlined we take the liberty of reviewing 
a few of the recent and simple facts and theories of 
carbohydrate metabolism. 

It is substantially accepted that after glucose is ab-‘ 
sorbed into the blood stream of a normal individual, 
it is stored in the liver as glycogen, held in the 
muscles for energy requirements, excreted, at times, 
in the urine, or perhaps stored for a time in the inter- 
cellular fluid. It is also apparently true that any other 
hexose than glucose such as fructose, galactose and 
levulose, is changed into glucose by the liver before it 
becomes acceptable for use in furnishing local energy 
to muscles. 

In the fasting stage we may consider the liver to 
be the storage organ for glucose. The factors which 
control the distribution of glucose to the body center 
in this gland. It is logical if glucose is not avail- 
able for storage or if the liver does not store it, either 
as a result of external influences or from intrinsic 
parenchymatous pathological processes, that there 
should be changes in the blood sugar content. It is like- 
wise logical that this should be the result of an exag- 
gerated or uncompensated increase in the strength of 
those factors which promote glycogenolysis. If the 
organism is deprived of glucose and other glucose pro- 
ducing food, the glycogen storage in the liver is mark- 
edly diminished. It has been noted that protracted 
fastings in man will lower the blood sugar level. 

All of the stages in the formation and breakdown of 
glycogen are not understood, but it is possible to 
postulate conditions which will interfere with the re- 
moval of glucose from the blood stream and its deposit 
as glycogen in the liver. That insulin plays an impor- 
tant part in this process is suspected; when it is 
present in sufficient amounts the normal storage of 
liver glycogen takes place, when it is diminished or 
lacking as in diabetes, a diminution of liver glycogen 
follows. Whether it aids in the formation of liver 
glycogen, is an unsettled point, but that it has an 
important action in inhibiting glycogenolysis, or the 
liberation of glucose from the liver to the blood stream 
is apparently proven. Consequently, when the liver is 
functioning within stabilizing limits, a normal secre- 
tion of insulin is associated with a normal blood sugar 
level, but a diminished secretion, as in diabetes, will 
either diminish the storage rate of glycogen and 


permit glucose to accumulate in the blood or fail to 
hold glycogenolysis in check. As' the secretion of in- 
sulin is controlled by hormonal or neurogenic factors 
functional states of hypersecretion are theoretically 
possible. That such a state occurs clinically has not 
been proven, although it has been postulated as an ex- 
planation for some of the reported cases of hyper- 
insulism with symptomatic hypoglycemia. Increased 
secretion is also asserted to be the result of adenoma 
and carcinoma of the island cells of Langerhans. The 
effect of an hypersecretion of insulin would be of such 
a nature as either to withdraw an excessive amount 
of glucose from the blood for glycogen storage in the 
liver or to further inhibit glycogenolysis. This would 
reduce the concentration of sugar in the blood. 

Houssay’s (12) observation, that the hyperglycemia 
in pancreatectomized animals was notably reduced, 
after hypophisectomy opened the way for demonstra- 
ting the importance of another substance of unknown 
nature which assists in the maintenance of a normal 
blood sugar level. Apparently the pituitary gland 
secretes this substance and it acts directly on the liver 
or in combination with insulin to increase storage of 
glycogen or to decrease glycogenoloysis. In a pan- 
createctomized animal the liver, when protected from 
this influence is apparently able, in a degree, to com- 
pensate for the loss of insulin. 

A third equally important chemical substance essen- 
tial for maintaining a normal blood sugar ievel is 
epinephine, a secretion product of the adrenals. Its 
influence is opposed to that of insulin and acts as a 
brake against it. When the blood sugar drops below 
a certain level the adrenals are stimulated to secrete 
more epinephrine. This in turn acts upon the liver to 
cause increased production of glucose and a rise in 
blood sugar. When the adrenals are removed the blood 
sugar level drops. Addison’s disease in man offers an 
excellent example of the effects of lowered adrenal 
efficiency. That the associated hypoglycemia is not 
due to an hypersecretion of insulin or to liver disfunc- 
tion is shown by the prompt elevation of the blood 
sugar that follows an injection of epinephrine. It may 
be added that following cortin injections in these 
patients their blood sugar as well as cholesterol also 
increases. 

Although there may be no discernable changes in 
the secretion of substances which govern carbohydrate 
metabolism and, maintain a normal blood sugar level, 
there may be extreme changes noted in it as a result 
of parenchymatous liver change. The investigations 
of Mann (13) and Banting (14) and further corro- 
borated by Soskin (15), prove the fundamental im- 
portance of the organ in supplying glucose to the 
body. As could be expected from the fact that removal 
of the liver causes a precipitous fall in blood sugar, 
severe parenchymatous liver disease will, as shewn in 
our data, bring about the same result. At this point, 
it may be noted that in one case of severe cirrhosis 
(proven post mortem) an injection of epinephine 
failed to produce the customary rise in blood glucose; 
the obvious cause being a markedly diminished glyco- 
gen store in the liver. An interesting corrolary to 
this has been shown in the case of Von Gierke's dis- 
ease in which the glycogen storage of the liver is ex- 
cessive and there is an hypoglycemia. When epine- 
phine is injected into these patients there is no in- 
crease in blood sugar. The suggestion naturally pre- 
sents itself that some other external influence must be 
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acting not only t<> increase tho action of insulin in 
inhibiting glycogenolysis but also sufficiently strong 
to prevent tho a (ideal increment of cpincphine front 
*tiinul, sting that This might well bo tho 

hormone liberated by the hypophysis and responsibk' 
for the phenomenon noted by Jloussay. 

Tho secretion of the thyroid eland has an elToct in 
carlf'hydntte’ mctalxdism which may act in two ways. 
First physiological. and presumably in the adrenals, 
nr.d second a« a toxin reacts on the liver cell*. Cimse- 
vjue.ntly although in states of hypothyroidism an 

hy;v)'!yr*-m!n i* to be e\p<>-t*d it may al-n be a remit 

of t; vi r damage by thyroxin. 

PlFC.TSSluN 

Iri the d'.'cription »f the data noted In the tables 
v.c have shown a numls-r of normal or abnormal con- 
ditions iti their relation to a state of hypoglycemia. 

We have shown that it v.a* found irre -i>eet ive of are. 
ns rr cdor. It ha' l»-en found within wide variation* 
of ! .v.-d me :ai*o!ie rate.'. It j- a*.«'vei;iti-tl with est rente 
quantitative chatty'* >>f tit*- bb-**l count, td"<sl pro*- 
sunn N.l’.N., uric acid, phon-”>-.s;iph,onphthu]ein oxcrv- 
♦jr n. ra*tric aridity. phi"phat> *. pioti-m* and chub -• 
tend It b.a< l'-ennot'-4 in nobb-i* and it is a* •(•ciatul 
with r.'mn't any type »-f plt:ro*<* tolerance curve We 
haver.!*, found a significant chatty** in ?i'rum calcium 
to }.■•■ c'-r.romitatit with, it. 

It i>- a- *c.:iat*’d with a la rye numl«*T of pathobTical 
tcmiilien * ■(•'si' of which are r< “pon-ibb- for the 
bnurwi bbe»5 sugar by ir.t'-rferirg with tie- organ", 
or r.efi'f " rr konaon*-- which rontrol th* normal car- 
i, dr.'.te m.'da b dir m. f* i.*< * falling in thi* group 
might h-‘ said to have an organic ba*!« for tln-ir 
hy p- piytrm.ia. V.V have .'ll*" found a number of 
p.v.h''k’"ie-’d state in which v.e cannot r* •-•’gnlre any 
cep lition*. which cau-e r. lovvi-ring of Mvd ;-urar. Kx- 
cepti'-tj might («• made to tlm inrlu-ion of ea-e.-- of 
renal g'.yco-uim in thf * group; ti'-verthele- 1 . we can- 
r.rt rv-reyni?" any Kvi* for th<- ri> ee.-uria. 

Tie re i- a number of patient*, with bb^d dysera-da. 
r<e«; tism. niurr.h'gical ’ trite- (including thne case- 
of my.v'thf nia grave, j , hy|n'ti« rnbui, ant! umliarnoe.-d 
condition* th" nature of whose etjoloylca! a-vs'iathm 

with hyt-'jrl;- cemin we do not understand. Th are 

li»t>d r.* of un s *'ttb-*l etiology. 

We have, in Table 1)-1, r.iU'cifnd nut* patient*- in 
three pre-tip* r<pr<-"cnting the etiological b.v-i« for 
their hypepiyc* mia sr.d find that the distribution is 
as. follow*; I. Organic ba«is: 112.2 per rinl; 2. No 
or panic bnai«: 51.2 per cent; 8. Unsettled l»;»**i« : Iff. 5 
percent; it 5“ especially not/sl that only about n third 
of th'tn had ri recognizable organic l.*n '- i o for th'-ir 
abnormality. 

This table nl»o divider the ra-es aecordinp to th'dr 
symptom*, i.e. whether they had definite or suggestive 
or no symptoms of hypoglycemia; from tin - Table U-I 
anil Figure 1 the following nummary may he deduced: 

1. Definite symptoms were noted in only 8.8 per 
cent of all the patients whereas those with suggestive 
and definite symptoms were calculated as 28.8 per cent 
of the total number. 

2, There* wore no symptoms of hypoplycernin in 
71.2 per cent of the patients. 

”• Amonp the patientn with definite symptom'* of 
hypoglycemia there was a recognizable orpanic basis 
in CO per cent of the cases. 

■1. Amonp the patients with symptoms suggestive 


of hypoglycemia there was a recognizable orpanic 
basis in -18 per cent of the cases. 

5. In the patients with no symptoms of hypo* 
plycemia there was a recognizable orpanic basis for 
the condition in 2*1 per cent of the cases. 

It is furthermore shown in Table 1 that, in each of 
the diapnostic proupinp with the exception of our 
dlapnostic primp called true functional hypoglycemia 
with symptoms, and Addison’s disease, there are more 
patients having no symptoms than with positive or 
■uppestive symptoms. This would naturally suppest 
to the reader the thought that those having positive 
or suggestive symptoms had a lower blood sugar than 
thou* who had no symptoms. 

The data relative to this sensible query are shown 
in Table 1)-11 which includes 278 cases whose fasting 
blend sugar was below 70 mg. per cent. They are 
classified, as in Table 1)*J, according to the organic or 
non organic or unknown basis for their hypoglycemia, 
and these eases are further yet subdivided in regard 
to th*' presence or absence of symptoms of hypogly- 
cemia. The other 12C> eases which are not included 
were either in the 70's or were low only during the 
course of a glucose tolerance test. 

When clarified aero riling to their etiology ns tle- 
-crilw-d above th*' distribution is as follows: 1. 
Organic basis 88. 8 per cent; 2. Non organic basis *18.2 
per c»*nt; 8. Unsettled basis 18.5 per cent. These 
figures are clo*e enough to tlmse of the entire group 
(Table I)-Tf to be significant. This is especially so 
wlg'ii we compare the percentage of the smaller groups 
having positive or suggestive symptoms. 2S.8 per cent, 
tn a similar percentage of 27.2 when the total number 
of e.-i-es wn* calculated. 

Tim mi"t important data in Table D-1I was ob- 
t. air u-d by dividing the cases into three parts arranged 
nri-nrdtiig t'i their lowest fasting blood sugar; first 
thou- below 5(i mg. per cent. 25 cases; second, between 
5t* and 58 mg. per cent, 51 cases; third, between 50 
and 70 mg. per rent 107 cases. 

The data ha« been summarized in Figure 2 to show 
the relation of symptoms and etiology to fasting blood 
sugar level*. Where definite symptoms were noted an 
organic basis was also present in the vast majority of 
case- whose blood sugar dropped below 50 mg. per 
cent. When the fasting blood sugar was in the fifties 
and the sixties there was a smaller number of cases 
with definite symptoms. To a striking degree this 
•-anie relationship was noted in those eases who bad 
symptoms suggestive of hypoglycemia. When the fast- 
ing blood sugar is in tho sixties there is less than a 
5n per cent chance that the patients having definite or 
suggestive symptoms will also have an organic basis 
for their hypoglycemia. A marked contrast is to be 
noted in (lint large group of patients with no symp- 
toms. There a very much smnller number of cases 
having an organic basis was noted. It. is equally im- 
portant to realize, that 70 per cent of nil the patients 
with a fasting blood sugar in the sixties had no symp- 
toms of hypoglycemia and that, only 28 per cent of 
these had an organic basis. 

Most of the cases of functional hypoglycemia with 
definite symptoms in this study were found to have 
fasting blood sugars in the higher ranges. Their fast- 
ing blood sugars were 50, 81, 55, 57, 45, 70, 50, 78, 
00, 58 mg. per cent. On 5 of those eases symptoms of 
hypoglycemia wore apparent during a glucose toler- 
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ance test. These cases seem to have symptoms at a 
higher level of blood sugar than those patients who 
have an organic basis for their hypoglycemia. 

The facts stated in the last few paragraphs must 
give us pause when we consider the increasingly large 
number of reported cases of so-called "hyperinsulin- 
ism.” What is it that produces symptoms in some 
patients when the blood sugar level is in the 70’s and 
in others only when a lower concentration is attained? 
In the first place, there seems to be no definite point 
below which symptoms of hypoglycemia will become 
clinically discernable. In the second place, it would 
seem that the patients with symptomatic functional 
hypoglycemia are hypersensitized to a lowering of the 
blood sugar level. Further studies may reveal some 
fundamental basis for this reaction. 

We have found 179 patients with fasting blood 
sugars below 70 mg. per cent who did not have symp- 
toms of hypoglycemia. In contrast to this, we can 
point to 26 patients with fasting blood sugars at 70 
or above who had definite or suggestive symptoms and 
includes 6 of the 10 cases of symptomatic functional 
hypoglycemia; these patients apparently have symp- 
toms at a higher level of blood sugar than those 
patients who have an organic basis for hypoglycemia, 
and also at a higher level than the psychoneurotic 
individual, who by definition has no known organic 
basis for his symptom complex. 

To evaluate the importance of hypoglycemia in the 
cases of psychoneurosis is very difficult. There is in 
the literature considerable reference to a number of 
patients with hyperinsulinism, who, until this diag- 
nosis was pinned on them were considered psy- 
choneurotics. Then after their diets were adjusted 
manj r were reported as being markedly benefitted, or 
symptom free. Many of our patients had symptoms 
that might have been considered as suggestive of 
hypoglycemia. It should be noted that these symp- 
toms were constant and that they were also present 
when their blood sugar was normal. It is our opinion 
that, in the preponderant majority of instances, the 
symptoms were those so common in psychoneurosis 
and not a result of hypoglycemia. Furthermore, as 
we more carefully choose our cases we shall probably 
find other factors which help to differentiate the 
symptoms of true functional symptomatic hypogly- 
cemia from psychoneurosis with hypoglycemia. 

It has been mentioned just above that 6 of our cases 
of functional symptomatic hypoglycemia were posi- 
tively classified on the basis of a glucose tolerance test. 
This brings up an important question. Do the results 
of this test have a real significance, and are we able 
by them better to classify our cases of hypoglycemia? 

It has been noted that this test was performed on 
144 patients and their various types of response to 
the ingestion of large amounts of glucose are shown. 
In Table D-III we have arranged these types of re- 
sponse in relation to the patient’s symptoms. It demon- 
strates that there is no relation between symptoms 
and type of response. It may be recalled that there 
were 286 patients with hypoglycemia in whom no 
symptoms were noted and from Table D-III one can 
deduce that 19 per cent of them were found to have 
an hypoglycemia only by means of the glucose toler- 
ance test. By individually picking out the cases, we 
found that 21 per cent of those with definite or sug- 
gestive symptoms were recognized or proved by means 


of the glucose tolerance test. Of this number, 8 were 
recognized as having definite symptoms and constitute 
22 per cent of all the cases with definite symptoms 
obviously a sufficient number to give significance and 
importance to the test. 

In the discussion of glucose tolerance tests one 
might ask if the extent of the fall of the blood sugar 
might not be an important factor arid again as in the 
discussion of fasting blood sugar whether the presence 
of an organic condition responsible for the disturbed 
carbohydrate condition might not also he an impor- 
tant factor? 

In 11 patients, the glucose tolerance curve at some' 
point dropped below 49. mg; per cent and in 74 per 
cent of these cases there were suggestive or. positive 
hyperglycemic symptoms. It might furthermore be 
• stated that only 2 of these patients had discernible 
pathologic bases for this abnormal reaction. In 17 
instances the glucose tolerance curve was noted to fall 
to between 50 and 59 mg. per cent. Fifty-nine per 
cent of these patients had suggestive or positive symp- 
toms of hypoglycemia, but only! 29 per cent' of . them 
had an organic basis for the alteration In glucose 
metabolism. In 25 patients the low point in the 
glucose tolerance curve was between 60 and 70 mg. 
per cent. On analysis it was shown that 48 per cent 
of them had definite or suggestive symptoms, but only 
28 per cent were suffering with organic conditions 
which might be the cause of the abnormal response. 

These results offer us an interesting comparison 
between the cause and effect of low blood sugar con- 
centrations during glucose tolerance tests and low un- 
provoked, fasting blood sugar levels. In the latter 
condition, the lowest sugar determinations were gener- 
ally found associated with and dependent on definite 
pathologic processes. In the former the large majority 
of the lowest blood sugar levels were found associated 
with functional states. 

It is unfortunate that so few glucose tolerance tests 
were made on the cases of parenchymatous liver dis- 
ease that no conclusions can be drawn. In Addison’s 
disease the glucose tolerance test varied with the con- 
dition of the patient. Before the institution of treat- 
ment or during the crises, a low blood sugar was 
found in the fasting stage and during the perform- 
ance' of the glucose tolerance test. After the institu- 
tion of successful therapeusis there was an approach 
to or an attainment of a normal range. The patients 
with renal glycosuria showed all types of curve but 
rarely exhibited symptoms. The flat type of curve was 
found with greatest frequency in patients whose basal 
metabolic rate was well below normal. 

There is a number of circumstances in which two 
or more glucose tolerance tests have been done on the 
same patient within a short period of time and the 
results of which have been divergent; so much so that 
typical diabetic responses have been found only a few 
day's or a week from the time of subnormal ele’vations 
due to the ingestion of glucose. We cannot explain this 
finding. 

SUMMARY AND CONCLUSION 

1. We have given certain findings on 341 patients 
whose blood sugar, uninfluenced by' insulin injection, 
was found at some time to be below 70 mg. per cent. 
Also on 63 patients whose blood sugar was in the 70’s. 

2. Hypoglycemia has been found associated with 
a large number of pathologic conditions. In these con- 
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dittoes symptom* pathognomonic of hypoglycemia 
were found' in S.S per con of the cases. Suggestive 
.symptoms were present in 20 j>er rent. 

2. In patients with symptomatic functional hypo- 
glycemia, sjmptoms may appear at a hip her level of 
1,1 n<xt mi par than in patients with a n-ropnisahle basis 
for their hypoglycemia. 

•S. Except for the cases of symptomatic functional 
hypoglycemia and of epilepsy there are relatively few 
other instances where patients with definite symptoms 
of hypoplyct win had r.o recognizable basis for tlo-ir 

hypoplyrrmin, 

5. in the Vasty of the article )\v have shown that 
a number id laboratory and clinical data could not he 
'■yrrclnted wit!) hypoglycemia. These are too numer- 
ous to nemimerate. 


G. Wo believe that there is a number of individuals 
with symptoms of hypoglycemia of unexplained eti- 
ology which ivc classify as "symptomatic functional 
iiypoplyeeinin.” We do not believe that at this time 
one is justified in diagnosing them ns cases of liypcr- 
insulinism. 

7. It is our belief that many individuals become 
accustomed to or do not react to a lowered blood sugar, 
that would produce symptoms in others. This is true 
particularly of the eases of hypoglycemia arising from 
an organic basis. 

8. We wish to express our belief that one should 
he very cautious in accepting a lowered blood sugar 
concentration as a cause of that vague symptom- 
complex which is especially typified by the psy- 
choiieurotic individual. 
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The Relation of the Hydrogen Ion Concentration of Bile 
to the Formation of Gall Stones* 

r.y 

r.AU’H E. I)OI, KART, M.W K. K. JONES, I'h.lh 
end 

r. E. 0. BROWN. M.5). 

CHICAM*. II.UNOIS 


I N vpite of the numerous hypt’fhe'*'s concerning the 
ferrnation of gal! st*>n»->. no explanation has ye* 
l-' r r. advanced that nde»piate1} acrosintn for all of the 
phrnojn* r.a in’.elvcd. The evidence r.ffomi by WaHi 
ar.d Ivy f|) is? our opinion, more completely explains 
the immediate rh'-tniral factors eoneerned in maintain- 
ing the ftone forming element', of till-- in sohitfon, 
than any theory Higge .»ei( tlm*. far. 

A 'chaff (2), Torirmumi ■' .'! f . and (itliers have noted 
th‘- f Kr j eliolest* rol is the <■■ uf i n! building ma- 
terial from which tie* frattn-worl: of a gall stone is 
constructed. In the nt.-ene** of cholesterol the other 
ingredients usually found in pail stones do not form 
more tfian a compact precipitate. Ib nee, the merhan- 
i=rn:' by which cholesterol (.1 hidd in solution are the 
same mechanism'* which prevent gall stone formation. 

Malsh and Ivy's evidence h li.v ed upon the previ- 
oa-!) estaididnsl observation (1. 5, 0, 7). that human 
gall stones are readily dissolved in dog gall bladder 
lille both in the Jiving animal ami in vitro. An analysis 

*Jc.-c O, re; ir’rrti! „f in. tl-; «rOe.-l 

u„j, SI. He-sllnl. 

o.l-in, U.’lreb. 

ler*'!" »vr<r>» In Clinln.i s(„||, ir .n. 
e- *«*.! Jd!j- c, jrgr, . 


of tl)i« pbenomena in an ell'ort. to find the fraction of 
lisle responsilde. revealed that the greatest difTerenco 
between human and dog Idle was in the ratio of tin; 
non-*aponifiahle (cholesterol) to the saponifiable (fats 
and fatty acids) substances in the bile. On the basis 
of their experiments, the significant cHlTerenre be- 
tween human and dog bile did not revolve around the 
cholederol content hut around the relatively tremen- 
dous difference in content of fats and fatty acids. 
They concluded that the solubility of cholesterol in 
bib* depends upon an interrelationship between: (1) 
fats and fatty acids; (2) bile salts or bile acids which 
act either by bolding the fats and fatty acids in 
Alpinisms solution or by combining with fatty adds to 
form soaps. 

More recently Feldman. Morrison and Krantz (8) 
have reported tlmt the acidity of bile is a significant 
factor In explaining the reasons for the dissolution of 
human gall stones in the bile of certain animals. Their 
arguments are based upon their observations that 
human gall stones dissolve in the gall bladder of the 
dog which has an acid idle hut do not dissolve in the 
trail bladder of (lie guinea pig which has an alkaline 
bile. 
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In the course of our experiments on the factors con- 
cerned in gall stone formation ive have obtained con- 
siderable data on the relationship between the hydro- 
gen ion concentration of bile and the dissolution of 
gall stones. The object of this report is to present our 
findings concerning this phase of the studies. 

METHODS 

The relationship of the hydrogen ion concentration of 
the bile and the solution of gall stones was studied in two 
ways: 

Method 1: Following in general the procedure used by 
Table I-A 

Rate of dissolution of human gall stones in the gall 
bladder of the dog in 65 days. All stones from the 
same human gall bladder 


Doe 

Original 

Weight 

Final 

Weight 

Weight 

Loss 

r £ 

Loss 

pH 

1 

0.4893 cm. 

0.0 gm. 

0.4893 cm. 

100.0 

>— < 

2 

0.4372 

0.0 

0.4372 


6.S 

3 

0.3180 

0.0073 

0.3113 

08.0 


4 

0.4562 

0.0268 

0.4294 

94.1 


5 

0.5235 

0.0324 

0.4821 

93.7 


G 

0.7341 

0.0613 

0.6728 

91.6 


7 

0.4071 

0.0407 

0.4264 

91.2 

6.8 

8 

0.3981 

0.0489 

0.3492 

87.7 

■SB 

9 

0.4934 

0.0666 

0.4268 

86.5 

■ 

10 

0.5145 

0.0774 

0.4371 

84.0 

7.4 

11 

0.4G51 

0.0703 

0.3949 

84.9 

6.8 

12 

0.4805 

0.0754 

0.4051 

84.3 

7.1 

13 

0.4189 

0.0070 

0.3519 

84.0 

7.0 

14 

0.5727 

0.1030 

0.4697 

82.0 

7.6 

15 

0.3404 

0.0637 

0.2767 

, 81.3 

6.0 

1G 

0.6150 

0.1407 

0.4743 

77.1 

7.2 

17 

0.4351 

0.1012 

0.3339 

70.7 

7.2 

18 

0.5752 

0.1502 

0.4250 

73.8 

7.5 

19 

0.6150 

0.1690 

0.4460 

72.5 

G.4 

20 

0.4221 

0.1280 

0.2941 

69.6 

6.0 

21 

0.4002 

0.147S 

0.2524 

63.0 

7.5 

22 

0.4600 

0.C035 

0.2565 

' 56.7 

7.7 


MEAN 



83.2 

7.9 


PROBABLE ERROR ± 

1.67 

0.0176 


"Walsh and Ivy, human gall stones were weighed and 
placed in the gall bladders of dogs. After an interval of 
65 days, the dogs were either re-operated or sacrificed and 
before the stones were removed, the bile was aspirated 
from the gall bladder for analysis. As a routine procedure, 
hydrogen ion concentration determinations were made on 
the bile so obtained. In some animals bile was aspirated 
at the time of operation so analyses on two samples from 
the same dog could be carried out. 

Method Another group of human gall stones, similar 
in character and obtained from the same human gall 
bladder, were weighed, wrapped in gauze to prevent me- 
chanical injury and suspended in flasks to which was 
added either acid or alkaline bile. These flasks were then 
placed in a mechanical shaking device operating at a speed 
of 25-30 half revolutions per minute. The stones were 
shaken continuously for 7 days in a constant temperature 
chamber at 39° C. 


The bile used in these experiments was pooled gall 
bladder bile from a number of cattle as received from a 
local packing firm. Part of this bile was buffered to a pH 
of 4. 5-5.0 and part .to a pH of 8.4-9.0. The bile in the 
flasks was replaced by fresh bile every 2 days. Similar 
experiments were carried out using bile obtained from 
dogs with chronic biliary fistulas and from human drain- 
age operations. 

In a third group of studies quantitative chemical analy- 
ses of the human, beef, and dog bile were performed using 

Table I-B 

Determinations of pH of dog gall bladder bile at the ■ 
time of operation for insertion of a, stone and 65 
days later at time of removal of stone. All stones 
from same human gall bladder as in Table I-A 


Dog 

Per Cent 
Dissolution 

pH First 
Determination 

PH 

After 65 Days 

1 

72.7 

6.8 

G.8 

2 

98.5 

6.3 

■6.0 

8 

60.6 

6.8 

G.8 

4 

100.0 

7.5 

' 7.5 

5 * 

88.2 

6.5 

7.0 

6 ^ 

68.4 

G.8 

6.8 

7 

100.0 ‘ 

7.3 

7.5 

8 

73.6 

. 6.9 

- 

7.0 

. MEAN 

85.2 

6.85 

6.92 


a specially modified analytical technique devised by one of 
us (K.K.J.). Mucin, non-saponifiable (cholesterol) and 
saponifiable (fats and fatty acids) fractions were determ- 
ined. In addition to these analyses, pooled bile obtained 
from 18 norma 1 guinea pigs was analyzed by similar 
methods for the purpose of comparison.' 

RESULTS . 

Normally there is a wide variation in the rate with 
which dogs dissolve human gall stones when experi- 
mentally placed in their gall bladders. Unless stones , 
obtained from the same human gall bladder are used 
in a large series of animals it is difficult to evaluate 
results upon a comparable basis due to the variability 
in the character of the stones. Table I-A shows the 
results of our findings in 22 normal dogs in which 
stones from the same human gall bladder were al- 
lowed to remain for 65 days. Table I-B shows the re- 
sults of a similar group of dogs, eight in number, 
using stones from the same gall bladder as above, but 
in which determinations of pH of the bile were made 
both at the beginning and at the end of the 65 day 
period. It will be observed that there is no correlation 
of the variation in the rate of dissolution with the 
values obtained for the hydrogen ion concentration of 
the bile. The pH determinations, of course, reflect 
only one or two determinations and do not indicate 
the possible daily variations that may occur. 

TABLES I-A AND I-B 

Forty experiments were performed using acid and 
alkaline bile in vitro. Tables II and III respectively 
show the results of these studies. Comparing the mean 
values for the rates of dissolution in the acid and 
alkaline bile, it will be observed that the rate of dis- 
solution in acid beef bile was 4.6 per cent greater than 
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in the alkaline. Statistical analysis of the results, 
however, shows there to be a combined probable error 
of ± 3.59 per cent in the two series. Therefore, there 
is no significant difference between the rates of dis- 
solution in acid and alkaline beef bile. 

TABLES II AND III 

Twenty experiments were performed with acid and 
alkaline bile obtained from dogs with biliary' fistulas. 
These results were tabulated in Tables IV and V and 

Table II 

Bate of dissolution of human gall stones when shaken 
constantly in Vitro in acid beef gall bladder bile 
buffered to pH 4.5-5.0 for 7 days 


Stone 

Original 

Weight 

Final 

Weight 

Weight 

Loss 

,7° 

Loss 

, 1 

2.0106 gm. 

1.9050 gm. 

0.1056 gm. 

5.2 

2 

1.4698 

1.4300 

0.0398 

2.7 

3 

1.9050 

1.6160 

0.2890 

15.1 

4 

1.4300 

1.0470 

0.3830 

26.7 

5 

0.6270 

0.4000 

0.1270 

24.1 

6 

0.7160 

0.5880 

0.12S0 

17.8 

7 

0.4850 

0.3450 

0.1400 

28.9 

8 

0.7800 

0.3600 

0.4200 

63.8 

9 

0.2800 

0.2350 

0.0450 

16.0 

10 

' 0.3370 

0.2670 

0.0700 

27.7 

11 

0.3970 

0.6020 

0.2050* 

61.6* 

12 

0.3180 

0.2460 

0.0720 

22.6 

13 

0.4820 

0.3720 

0.1100 

22.8 

14 

- 0.3050 

0.2480 

0.0570 

18.6 

15 

0.2720 

0.2130 

0.0590 

21.6 

16 

0.3340 

0.2700 

0.0640 

19.1 

17 

0.5020 

0.4560 

0.0460 

9.1 

18 

0.4180 

0.3710 

0.0470 

11.2 

19 

0.4000 

0.3630 

0.0470 

11.7 

20 

0.4450 

0.3950 

0.0500 

11.2 



MEAN 


15.7 



PROBABLE 

ERROR ± 

2.87 


*Gain 


show there to be a difference of 1.0 per cent in the 
rates of dissolution in the acid and alkaline bile. Sta- 
tistical analysis of the results, however, demonstrate 
that the difference is definitely not significant when 
the probable error is computed. 

TABLES IV AND V 

Tables VI and VII show the rates of dissolution in 
the acid and alkaline human fistula bile. As with the 
series of experiments using the beef and dog bile, no 
statistically significant difference was obtained. In 
these experiments a difference of 2.88 per cent was 
found in the means of the rates of dissolution of the 
two series, This difference, however, is subject to a 
probable error of ± 1.44 per cent. 

TABLES VI AND VII 

Quantitative analyses of the bile obtained from 
humans, dogs, guinea pigs, and the ox offer a much 
more comprehensive explanation of the differences in 


the rates of dissolution of human gall stones when ex- 
perimentally placed in various animals. Table VIII 
shows the results of these analyses. 

TABLE 'WII 

It -will be seen that the, human bile closely approxi- 
mates that of the ox and guinea pig as far as the fatty- 
acid — cholesterol fraction is concerned. Both man and 
ox are spontaneous formers of gall stones and the 

Table III 

Bate of dissolution of human gall stones when shaken 
constantly in Vitro in alkaline beef gall bladder bile 
buffered to pH S.i-9.0 for 7 days 


Stone 

Original 

Weight 

Final 

Weight 

Weight 

Loss 

To 

Loss 

1 

1.7206 gm. 

1.5750 gm. 

0.1456 gm. 

8.5 

2 

1.6200 

1.5830 

0.0370 


3 

1.5750 

1.4290 

0.1460 


4 

1.5S30 

1.2930 

0.2900 


5 

0.5350 

0.4S50 

0.0500 


6 

0.8420 

0.7800 

0.0620 


7 

0.4000 

0.3180 

0,0820 

20.5 

8 , 

0.5880 

0.4820 

0.1060 

18.9 

9 

0.3350 

0.3050 

0.0300 

S.9 

10 

0.2920 

0.2720 

0.0200 

6.S 

11 

0.3650 

0.3340 

0.0310 

8.7 

12 

0.5120 

0.4660 

0.0460 

8.9 

13 

0.3600 

0.3130 

0.0470 

13.0 

14 

0.2350 

0.1960 

0.0390 

16.5 

15 

0.2670 

0.2210 

0.0460 

17.2 

16 

0.6020 

0.5100 

0.0920 

15.2 

17 

0.3830 

0.3500 

0.0330 

8.6 

IS 

0.4230 

0.4000 

0.0230 

5.4 

19 

0.4000 

0.3700 

0.0300 

7.5 

20 

0.1700 

0.1460 

0.0240 

14.1 



MEAN 


11.1 



PROBABLE 

ERROR zb 

0.72 


guinea pig does not dissolve human stones if placed in 
their gall bladders. Dogs on the other hand have a 
comparatively high concentration of fatty- acids both 
in proportion to the other animals and in proportion 
to the amount of non-saponifiable material present in 
the bile. The ratios for the fatty' acid fraction to the 
non-saponifiable material are as follows: Human 
drainage bile 1.4:1, Ox bile 6.75:1, Guinea pig bile 
15:1, Dog gall bladder bile 20.3:1, and Dog fistula bile 
18.1:1. 

In comparing the fatty- acid — non-saponifiable 
ratios, it will be observed that guinea pig gall bladder, 
bile almost approaches that of the dog as far as the 
relative concentration of these two components are 
concerned. It would appear, therefore, that human 
gall stones should dissolve in- guinea pig gall bladder 
bile. Sufficient guinea pig bile, however, cannot be 
economically- obtained in the quantities required for 
testing. A careful study of the data presented by- 
Feldman, Morrison, and Krantz, in which they report 
no dissolution of human gall stones in the gall bladder 







590 


American Journal of Digestive Diseases and Nutrition 


of the guinea pig, shows that small weight losses 
actually did occur. When their data is re-computed 
upon a percentage basis, weight losses of 2.2, 2.2, 15.8, 
17.6 per cent respectively occurred in four of their 
seven experiments, running the animals from 110 to 

Table IV 

Rate of dissolution of human gall stones when shaken 
constantly in Vitro in acid dog hepatic bile buffered 
to pH i.5-5.0 for 7 days 


Stone 

Original 

Weight 

Final 

Weight 

Weight 

Loss 


1 

0.4380 gm. 

0.4110 gm. 

0.0210 em. 

6.4 

2 

0.47G0 

0.4380 

0.0380 

7.9 

3 

0.2480 

0.2130 

0.0350 

14.1 

4 

0.2130 

0.1830 

0.0300 

14.0 

6 

0.2700 

0.2370 

0.0330 

12.2 

0 

0.4400 

0.4180 

0.0220 

5.0 

7 

0.2820 

0.2670 

0.0150 

5.3 

S 

0.5280 

0.5020 

0.0260 

4.4 

9 

0.4660 

0.4450 

0.0210 

4.5 

10 

0.4010 

0.3830 

0.0180 

4.4 



MEAN 


7.8 



PROBABLE 

ERROR 

0.88 


121 days. In two instances no change in weight occur- 
red and in one, a gain of 6.0 per cent took place. Due 
to the small size of the guinea pig gall bladder, a 
further factor must be considered, namely, the inser- 
tion of a human gall stone even though it may be 

Table V 

Hate of dissolution of human gall stones when shaken 
constantly in Vitro in alkaline dog hepatic bile buf- 
fered to pH 84-3-0 for 7 days 


Stone 

Original 

Weight 

Final 

Weight 

Weight 

Loss 

Loss 

1 

0.4660 gm. 

0.4400 gm. 

0.0260 gm. 

5.5 

2 

0.3130 

0.2820 

0.0310 

9.9 

3 

0.5570 

0.5280 

0.0200 

5.2 

4 

0.4930 

0.4660 

0.0270 

5.4 

5 

0.4250 

0.4010 

0.0240 

5.6 

6 

0.4110 

0.4000 

0.0110 

2.6 

7 

0.43S0 

0.4230 

0.0150 

3.4 

S 

0.2130 

0.1830 

0.0300 

14.0 

9 

0.1830 

0.1700 

0.0130 

7.1 

10 

0.2370 

0.2180 

0.0190 

3.0 



MEAN 


6.8 



PROBABLE 

ERROR ± 

0.7 


smalt in size, into a viscus the size of the guinea pig’s, 
of necessity brings about a marked impairment of 
filling and activity. Some idea of the size of the guinea 
pig gall bladder may. be obtained when only 5.0 c.c. of 
bile were obtained from 18 normal guinea pig gall 
bladders for our analyses. 

DISCUSSION 

It is becoming more and more apparent that gall 


stones occur as the result of a disturbed chemistry of 
the bile. Whether this disturbance is the direct result 
of pathologic changes in the liver, aberrations in 
metabolism, or stasis and infection involving the gall 
bladder is still uncertain. Certainly the immediate 

Table VI 

Rate of dissolution of human gall stones 'when shaken 
constantly in Vitro in acid human fisUtla bile buf- 
fered to pH 4. 5-5.0 for 7 days 


Stone 

Original 

Weight 

Final 
- Weight 

Weight 

Loss 

(f 0 

Loss 

1 

0.4560 gm. 

- 

0.4400 gm. 

0.0160 gm. 

3.5 

2 

0.3710 

0.3470 

0.0240 

6.4 - 

3 

0.3630 

0.3460 

0.0170 

4.6 


0.3950 

0.3740 

0.0210 

5.3 

5 

0.3500 

0.3490 

o;ooio 

0.3 


• 

MEAN 


4.02 



PROBABLE ERROR ;£ 

0.69 


factor in stone formation is a change in the relative 
concentration of the various biliary constituents. 

Andrews, Schoenheimer, and Hrdina (9) have sug- 
gested that gall stones form as the result of an ab- 
normal diffusion of bile salts out of the gall bladder, 
allowing the cholesterol, which is held in solution by 
the bile salts to precipitate out and form stones. It 
was shown that while the normal dog’s gall bladder 
absorbed neither cholesterol nor bile salts in appreci- 
able amounts, the abnormal gall bladder absorbed bile 
salts and thus lowered the ability- of the bile to hold 
cholesterol in solution. Subsequent observations by 
these workers on patients with cholelethiasis sub- 
jected to surgery confirmed this hypothesis. On the 
basis of Walsh and Ivy’s observations, however, we 
believe this mechanism to be secondary to changes 

Table VII 

Rate of dissolution of human gall stones when shaken 
constantly in Vitro in alkaline human fistula bile 
buffered to pH 84-9.0 for 7 days 


Stone 

Original 

Weight 

Final 

Weight 

Weight 

Loss 

Co 

Loss 

1 

0.4000 gm. 

0.3980 gm. 

0.0020 gm. 

0.6 

2 

0.3700 

0.3690 

0.0010 

0.2 

3 

0.1460 

0.1390 

0.0070 

4.7 

4 

9.2400 

0.2400 

0.0 

0.0 

5 

0.3270 

0.3260 

0.0010 

0.3 • 



MEAN 


• 1.14 



PROBABLE ERROR 

0.75 


occurring in the fatty acid component since, in the 
absence of bile salts, fatty' acids are precipitated as 
soon as the bile becomes acid in reaction. Their studies 
demonstrate that bile salts are secondary in the 
process of keeping cholesterol in solution and act by 
virtue of their combination with the fatty acids of the 
bile. Using various fatty acids as solvents, they re- 
ported that stones increased in weight in butyric acid 
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but lost markedly in oleic, lauric, or myristic acid solu- 
tions of a 1 per cent concentration in a pH 8 buffer 
solution. Greatest dissolution was obtained in lauric 
acid. It was found that better solvent action could be 


Table VHI 

Results of quantitative analyses of human, dog, ox, 
and Guinea Pig bile 



Bile Fractions — Figures in 




Grams /100 c.c. 

Bile 




Alco- 






holic 




Ratio ■ — 


Precipi- 

Non- 



Fa: 

Animal 

tate 

Saponi- 

Fatty 


Non-S 


(Mucin) 

liable 

Acids 


MAN 

0.207 

0.149 

0.211 

Results of 

1.4:1 

(Drain- 




analysis — 27 


ace Bile) 




sum pies on 3 
patients 


OX 

0.350 

0.810 

0.540 

4 analyses 

G.75 :1 

'Gall 




from 2 pooled 


Blrdder 




stockyard 


Bile) 




samples 


GUINEA 

0.500 

0.020 

0.303 

Pooled 

15:1 

PIG 




samples from 


Gal) 




18 guinea 


Bladder 




pigs 


BiJe) 




Moan value 

20.3:1 

DOG 

1.521 

0.142 

2,850 

from 8 


(Gall 

Bladder 




normal dogs 


Bile) 




Mean value 
from 3 dogs 

18.1:1 

DOG 

0.316 

0.018 

0.32S 

with chronic 


(Hepatic 




biliary 


Bile) 




fistulas 



obtained at a more alkaline l-eaction. Walsh and Ivy 
explained this upon the basis that there was more 
soap available to hold the fatty acid in solution. It 
was further^ demonstrated that fatty acid was ap- 


parently the most active principle since in vitro, pure 
fatty acids dissolve gall stones readily, whereas neutial 
fats or bile salts do not have such marked solvent 
action. The addition of bile salts, however, to a lauric 
acid solution increases the solvent capacity of the 
solution. - 

On the basis of our studies it does not appear that 
the hydrogen ion concentration of the bile has any 
prime significance in the mechanism whereby choles- 
terol is held in solution. In the in vitro experiments, 
the trend, if any, was for somewhat greater solution 
at an acid pH but the difference between the rates of 
solution in the acid and alkaline bile cannot be con- 
sidered significant in view of the statistical analyses. 

The quantitative analyses of human, dog, guinea 
pig, and ox bile demonstrate quite definitely that there 
are variations in the relative proportions of fatty 
acids to the non-saponifiable material of the bile which 
must be considered significant. A comparison of these 
figures offers a much more plausible explanation for 
the differences in stone solvent properties of the bile 
of various animals than that revealed by a study of 
hydrogen ion concentration. 

CONCLUSIONS 

1. No statistically significant difference was ob- 
tained in the relative solvent action of acid and alka- 
line bile from the ox, dog, and man on human gall 
stones of the mixed cholesterol variety. 

2. Comparison of quantitative chemical analyses 
of human, dog, ox, and guinea pig bile shows that 
there are distinct differences in the relative concen- 
tration of the fatty acid to the non-saponifiable 
(cholesterol) fraction of the bile. We believe these 
variations to account for the difference in the solvent 
action of the bile of various animals rather than being 
due to variations in hydrogen ion concentration. 
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M EDICAL science, the same as the physical sciences, 
has arrived at a stage when much of its hitherto 
accepted knowledge must be reevaluated and re- 
written. Due to the large number of investigators in 
medicine and the ancillary sciences, medical knowledge 
has increased very rapidly in recent years. This has 
created an unusual problem, in that the lag in its ap- 
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plication bids well to defeat the benefits from these 
new discoveries. Attention must be given to methods 
that will disseminate our new knowledge. Since the 
work of the Argentinian physiologist Houssav, the 
older conception that the pancreas regulates the 
glucose content of the blood must be modified to a 
great extent. In the same way the older belief that an 
elevation in the urea nitrogen of the blood depends on 
a structural lesion in the kidney is no longer tenable. 
There are many conditions that may produce uremia 
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in the presence of normal kidneys. It is the purpose 
of this paper to review some recent developments on 
the subject of uremia and to show that in many cases 
the uremia is best explained on a sensitivity or allergic 
basis. 

The usual teaching associates uremia with a kidney 
lesion of sufficient magnitude to cause renal impair- 
ment. Such conditions as diffuse glomerulonephritis 
and vascular nephritis can produce sufficient renal im- 
pairment to cause uremia. Such are the “true 
uremias.” Another important syndrome is “pseu- 
douremia.” Olivet (1) claims that in pseudouremia 
the kidney function is good and the urea N. is not 
much elevated. In his 6 cases the urea in the blood did 
not exceed 50 mg. per cent. He quotes Volhard who 
states that the important symptoms in pseudouremia 
are headache, disturbances of the senses chiefly the 
eye and ear, aphasia, acute psychic disturbances with 
mental aberrations that pass over quickly. This is 
very much similar to what is seen in hypertensive 
encephalopathy. 

The uremia chosen for discussion in this paper 
centers around the gastro-intestinal tract and is 
termed by various writers, enterorenal syndrome (2), 
uremia syndrome (3), manque de sel, hepatorenal dis- 
ease (4), gastric uremia (5), and extrarenal uremia 
(5, 6). The clinical picture is as follows: It is usually 
an acute process appearing rather abruptly and run- 
ning a rapid downhill course. The syndrome begins 
with malaise, headache, muscular weakness, sleepi- 
ness and vomiting. This is followed .by hiccup, rest- 
lessness, dry tongue, intestinal paresis, stupor and 
coma. In some, renal function is good ; in others there 
is anuria. Cerebral symptoms and icterus may be 
present. A shock syndrome is usually associated as 
evidenced by tachycardia, dyspnea, cyanosis, fall in 
blood pressure, and subnormal temperature. Azotemia 
is usually present, being due, in most instances, to 
an increase in urea; but an increase in creatinine 
has been observed (7, 8). There is usually no 
early history of nephritis and the kidneys are normal 
on autopsy. However, a few investigators have re- 
ported kidney lesions in such cases but the reports 
are not uniform and on the whole poorly described 
and unconvincing. Cooper (7) and also McCance 
(8) who have devoted much time to this subject are 
both of the opinion that the uremia is functional 
and that renal excretion remains normal or is only 
slightly impaired. 

Uremia or high blood urea has been reported in the 
following conditions: Gastro-intestinal intoxication 
(5), acidosis (9, 10, 11), alkalosis (12, 13), salt de- 
ficiency (14, 12), pancreatic insufficiency (15), hypo- 
hydration (6, 9), post-operatively (1G), diabetic coma 
(17), hypertension (3), prostatic disease (18), after 
blood transfusion (19) , with adrenal insufficiency (20, 
21), with sterile abscess (22, 23), pleuritis (22, 23), 
anaphylaxis (24), pneumonia (22), coronary throm- 
bosis (23), and with liver injury (23). Uremia has 
also been reported when magnesium or calcium is 
taken into the body over long periods (2G, 27), and 
with disturbances of calcium metabolism as in hyper- 
parathyroidism (28) and in myeloma. In such cases, 
as well as in prostatic disease, obstruction by me- 
chanical means, by calculi, and nephrocalcinosis, may 
play a factor in the uremia but further work along 
this line is required. In most of the other conditions 


the uremia is probably extrarenal. Some of these will 
now be considered in greater detail. 

GASTRO-INTESTINAL INTOXICATION 

Under this grouping could be included the uremia 
with high intestinal obstruction, also uremia after in- 
testinal allergy, food poisoning, ulcer, colitis; gastro- 
intestinal bleeding and the uremia with paralytic 
ileus. 

High Intestinal Obstruction: That high intestinal 
obstruction is associated with an elevation of the 
N. P. N. which is made up for the most part of urea 
has been known for a long time. There are several 
other equally important principles that could also be 
mentioned : 

1. If the intestinal contents above an obstruction 
is injected intravenously into another animal, “toxin 
injection,” that animal will show almost the same 
clinical picture as the animal with the obstruction. 

2. The symptoms in high intestinal obstruction 
are usually explained by two factors: 

A. Salt deficiency and hypohydration. 

B. Toxemia or shock. 

If the symptoms come on quickly and death occurs 
in a few days, the latter factor is the more important. 
In recent years the toxic idea has been losing ground 
and the idea that death is due to shock and fluid loss 
has been gaining adherents. The idea, however, is not 
new and was expressed by Braun and Boruttau (29) 
as early as 1908. 

3. If the bowel of an animal is obstructed by the 
use of clamps so there is no strangulation and the 
circulation is not cut off, the animal will survive a 
long time if water is supplied, dying finally from 
starvation. In this way the element of shock is elimi- 
nated. 

The above ideas were taken from Cooper’s review 
of the subject in 1928, he gives the symptoms in ob- 
struction as follows: 

1. Vomiting 

2. Dehydration 

3. Tremors and weakness of the hind legs 

4. Weak and rapid pulse 

5. Drop in the blood pressure 

G. Coma and death. 

The clinical pathology is as follows: 

Blood : 

1. Leucopenia 

2. High non-protein nitrogen 

3. High Co„ combining power 

4. Low chloride content. 

Urine: 

1. Scanty 

2. Slight trace of albumin 

3. The N. P. N. excretion is much increased 

4. Low chloride excretion. 

The clinical picture in obstruction is stressed be- 
cause it resembles very' closely the picture of extra- 
renal uremia and is also seen in several other con- 
ditions that appear to be related. More will be said 
about this later. 

Foster and Hausler (30) tied off loops of bowel in 
animals and found an increase in the urea of the 
blood. They believed this was due to retention since 
all the animals dying from strangulation had anuria. 
Most investigators, however, believe that the uremia 
is due to excessive protein destruction and in spite of 
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good kidney function, the urea cannot' be excreted - 
quickly enough. What the true modus operandi is we 
cannot say at the present time. It appears that both 
factors, retention and urea overproduction may be 
operative. 

Uremia with Gastro-Intestinal Lesions: The follow- 
ing case shows the development of extrarenal uremia 
in a patient with ulcer; the picture of shock is 
evident. 

Case 1. A male 49 years of age was admitted to the 
Cook County Hospital with convulsions and coma. Two 
days ago he felt poorly and he had several attacks of con- 
vulsions. For 15 years he had had frequent attacks of 
stomach trouble with vomiting. The pulse was 9G, respira- 
tions 34, temperature 100 and blood pressure 126 mm. of 
hg. systolic and 78 diastolic. The pupils were equal and 
reacted. The spinal fluid was clear and not under pres- 
sure. The urine shou’ed 4 plus albumin, the phenol test 
was faintly positive and the urea N. 100 mg. per cent. 
There were convulsive movements of the extremities. The 
blood pressure fell to 70 over 60 and he died the next day 
in what was considered a uremic state. Autopsy was per- 
formed by Dr. R. H. Jaffe. The stomach was tremendously 
dilated and in the duodenum there was a constricting scar 
also an ulcer. The kidney changes were minimal. 

Mallorv (31) reported a case in a young girl of 22 
with a history of hypertension. Her symptoms came 
on 10 minutes after eating a meal. She was operated 
and a gangrenous appendix removed; thirteen days 
later she died in uremia. Kiefer (32) reported a case 
where a high N. P. N. was observed in a patient with 
diarrhea. One month later an X-ray showed the char- 
acteristic picture of ulcerative colitis. 

Gastro-Intestinal Bleeding: Sucic (33) cited several 
cases with an elevated urea N. following gastro-in- 
testinal bleeding. He also showed that bleeding from 
other parts of the body such as hemoptysis and vene- 
section are not followed by uremia. He also showed 
that this was not due to blood digestion and since none 
of his cases showed nephritis, renal insufficiency could 
not be accepted as a cause for the elevated urea. Two 
of his cases follow: 

Case 2. The patient had a duodenal ulcer, the urea N. 
was 64 mg. per cent. Ten days later there was melena 
and the urea rose to 92 mg. per cent and the blood chloride 
was 426. 

Case 3. This patient had ulcers in the stomach and duo- 
denum. There was hematemesis and the urea was found 
to be 120 mg. per cent. After transfusion it dropped to 
84, the patient recovered. 

Christiansen (34) does not believe that patients 
with bleeding peptic ulcer actually die from loss of 
blood; he suggests uremia as the cause of death in 
such patients. 

Meyler (6) has reported similar cases. He advances 
the idea that all extrarenal uremias are in reality 
"production uremias” due to the great destruction of 
protein and the kidneys cannot excrete the excess 
nitrogen. It is well to mention at this time, that 
gastro-intestinal bleeding occurs for the most part 
with ulcer and colitis. We do not know the cause for 
these conditions at the present time but it is of inter- 
est that the literature contains many references to 
their allergic nature. Kern (35), Gay (3G), Clarke 
(37) and Ryss, et al (38) claim that peptic ulcer is 
allergic in nature; whereas Rowe (39), Duke (40), 
Vaughn. (41), Bisset (42), Hollander (43), Beecher 
(44) and Strumpel (45) claim the same for colitis. 


Later, evidence will be presented to show that “extra- 
renal uremia” occurring in such patients is probably 
best explained as a “hypersensitivity” or “allergy.” It 
might be further added that the intestinal bleeding 
and uremia seen by Sucic and Meyler are also seen in 
anaphylactic shock. 

ACIDOSIS, ALKALOSIS AND HYPOHYDRATION 

The association of uremia and acidosis is discussed 
by Andrews (10, 11), also Fantus (9). Andrews ex- 
plains the anuria in such cases by the tendency on the 
part of the tissues to fix water in acid medium result- 
ing in hypohydration. He produced a uremia hi 
animals in the presence of normal kidneys. Salt in- 
fusions aggravated the condition. It is possible that 
acidosis is the dominant factor in the uremia seen 
with diabetic coma, it may also be a factor in pan- 
creatitis or pancreatic insufficiency. 

Uremia can also occur with alkalosis. Hurst (13) 
states : “I have seen some patients who were thought 
to be dying from uremia, but who were really suffer- 
ing from alkalosis and who were saved by discon- 
tinuing alkalies.” The following cases taken from 
Cooke (12) are instructive: 

. Case 4. A male 46 years of age was put on a diet and 
alkalies for 12 days. He developed malaise and pains all 
over his body. The urine showed albumin and casts. The 
urea N. was 173 mg. per cent. The alkalies were stopped 
and after eight days, the urea N. had dropped to 28 mg. 

Case 5. Another patient had taken sodium bicarbonate 
for 8 years. One day he developed intense vomiting, irri- 
tability, headache, and tetany. The plasma carbonate was 
97, the N. P. N. 90 and urea N. 71 mg. per cent. On 
ammonium chloride therapy, these same values dropped 
to 67, 43, and 17 respectively. 

Comment: In the first case, it appears as though 
there was a hypersensitivity to the alkali powder. In 
the second case, the evidence is not nearly so clear, 
and we could ask why a man should suddenly become 
sick from a powder that he had been taking with 
comfort for 8 years? In reading over the cases cited 
in the literature as due to alkalosis many are found to 
be similar to the last case and some authors admit 
that some factor exclusive of alkalosis must play a 
part. Cooke states: "A patient who has once had an 
attack of uncompensated alkalosis always shows him- 
self intolerant to alkalies in the future.” He also 
stresses the resemblance between the blood picture in 
alkalosis and excessive vomiting. The latter symptom 
is an early one in anaphylactic shock and it seems 
that much of the evidence points to the uremia in 
alkalosis as a manifestation of sensitivity to alkalies. 

Hypohydration as a cause of uremia is widely ac- 
cepted. A uremia has even been produced in animals 
fay rapid diuresis. In hypohydration the uremia is ex- 
plained by some writers (6) as resulting from exces- 
sive protein destruction, being further aggravated by 
anuria which is frequently seen in such cases. The 
fact that certain forms of uremia may be corrected by 
the administration of water only, speaks for the im- 
portance of water in nitrogen metabolism or in its 
elimination. 

SALT DEFICIENCY OR “MANQUE DE SEL” 

The uremia due to salt deficiency and the growing 
importance of sodium in disease generally, has been 
extensively discussed by Blum (4G), Koranyi, Graber, 
Haden and Orr (14), Mellinghoff (47), Keller (48), 
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McCance (8), Harrop (20), Siedeck and ZukerKandl 
(49) and < thers. A review of this important subject 
cannot be undertaken at the present time but refer- 
ence may l e made to some of the above publications. 
The importance of sodium chloride in uremia and in 
nitrogen metabolism is very incompletely understood 
at the present time. In the first place, it is very diffi- 
cult to obtain a pure sodium chloride deficiency be- 
cause in most instances it is complicated by water 
loss, alkalosis, and usually some other illness. To pro- 
duce a liypoehloremia in normal persons is a difficult 
thing as was shown by the work of McCance. Every 
one interested in this subject should read his Goul- 
stonian lectures (6). McCance made human subjects 
salt deficient by the use of a salt free diet and the use 
of a daily sweating chamber. This produced anorexia, 
thirst, cramps, and anginal like pains on exertion, but . 
all subjects were able to continue their occupations. 
They also showed hemoconcentration, a rise in the 
urea N., a drop in the plasma chloride and plasma 
sodium and a negative nitrogen balance. One subject 
failed to show a rise in the urea N., it was also very 
difficult to make her salt deficient. We must accept 
from this work that salt deficiency uncomplicated by 
water loss is associated with a rise in the urea N. 
However, under clinical conditions an uncomplicated 
hypochloremia is probably a rarity. Certainly a paral- 
lel between the hypochloremia and the elevation in the 
urea N. cannot be established in such cases. Kerpel- 
Fronius and Butler (50) could find very, little paral- 
lism between these. They also observed that the 
nitrogen retention could be removed by water without 
salt. Kline (51) reports a case of Addison’s disease 
where salt deprivation caused the plasma sodium to 
drop to 223 mg. per cent but the rise in N. P. N. was 
only 12.8 mg. per cent. In another case evidently not 
Addison’s disease after 7 days of strict salt depriva- 
tion there was very little if any change in either the 
plasma sodium or N. P. N. Contrast with Blum’s case 
(v.i.). However many investigators hold that the 
uremia is due to salt deficiency. Cooper quotes Haden 
and Orr who using dogs with simple high obstruction 
prolonged life with salt solution and as long as they 
kept the blood chlorides at normal level the other 
blood changes did not occur. It is well to remember, 
however, that dogs with an obstruction which is pro- 
duced by clamps so that no injury to the circulation 
occurs, may not develop the syndrome at all but will 
live for weeks, dying in the end from starvation, as 
long as the water balance is maintained. It might also 
be said that the drop in the azotemia seen in some 
cases after salt infusions may be due to the correction 
of the anuria by' overcoming renal spasm as was shown 
by Takeda (53). 

One reason why confusion exists regarding the im- 
portance of reduced chlorides in uremia, is that 
uremia may' exist with different conditions that vary 
as to their pathogenesis. This is well borne out in the 
case of high intestinal obstruction where there are at 
least 2 factors involved, and either one may of itself 
be a cause of uremia, these are: 

1. Toxemia or shock. 

2. Dehydration and salt deficiency. 

If death occurs early it is usually due to shock, if 
the patient survives for a longer time the factor of 
dehydration and salt loss may enter because of per- 
sistent vomiting. Foster and Ilausler (54), also Gatch, 


Trusler and Ayers (55) showed that water and salt 
were of no benefit in the treatment of strangulation 
where toxemia (shock) has the upper hand. However, 
in dehydration it may be of distinct value. 

PANCREATIC INSUFFICIENCY 

The loss of pancreatic juices may', produce uremia 
as was shown by Walters and Bollman (5G) and con- 
firmed by Bolton (57) . By experiments on dogs, they 
showed that continued loss of pancreatic juice through 
a duodenal fistula resulted in uremia and death in 7 
days. There was no change in the blood chlorides or 
the Co, combining power. Life was not saved by salt. 

How pancreatic insufficiency is related to uremia is 
not known. However, Oelgoetz et al (58) claim that 
pancreatic insufficiency may cause allergy to foods. 
They state that normally sufficient pancreatic juice is 
secreted to combine with all the food eaten and so acts 
as a buffer. Food hypersensitivity is caused by “free 
food” free of pancreatic enzymes. Another explana- 
tion for this type of uremia is the one suggested by 
McCance. He points out that pancreatic juice is very 
rich in bicarbonate and its continued loss may result 
in acidosis. 

BLOOD TRANSFUSION 

The uremia following blood transfusion has been 
observed by several investigators. Bordley' (19) re- 
ported 3 cases and collected 14 from the literature. 
De Gowin and Baldridge (59) reported 2 cases and 
point out the dangers of hemolysis even though the 
blood be compatible from the standpoint of aggluti- 
nation. Both patients developed anuria followed by an 
elevated blood urea and death. The blood chlorides 
were normal in both instances 555 and 600 mg. and 
the authors also ruled out acidosis as the cause. They 
quote Mason and Mann who have shown that the in- 
travenous injection of hemoglobin has a specific vaso- 
constriction effect on the kidney which can be relieved 
by the transfusion of compatible blood. The latter 
point was also shown by Hesse and Filatov (60) and 
is very' important in therapy. However, Sellards and 
Minot have shown that hemoglobin itself may not 
produce anatomic or functional changes in the 
kidney's. In Bordley’s cases the transfusion was fol- 
lowed by a febrile reaction with hemoglobinuria and 
oliguria. This was followed by. an interval of sympto- 
matic improvement, after -which there was agitation, 
drowsiness and uremia. The appearance of the symp- 
toms in 2 phases an early and a late, should be noted. 
This will be referred to later. 

Several writers claim that the anuria in hemolytic 
shock is due to the blocking of the renal tubules with 
hemoglobin crystals. Such a belief is unlikely' since it 
has been shown that hemoglobin itself may' be harm- 
less to the kidneys (v. s.). The clinical picture is 
also against such an interpretation because oliguria 
comes on suddenly, and with recovery; there is a 
sudden diuresis. Wesselkin also Iljin claim that 
hemolytic shock resembles histamine shock and have 
demonstrated by kidney measurements that renal 
spasm is part of the acute phase of such shock (v.i.). 
Hypochloremia can be ruled out as the cause because 
in several cases the chloride values were normal (v.s.) 
and in uremia with hypochloremia there is usually 
diuresis. De Gowin and Baldridge claim to have ruled 
out acidosis also. There remains nothing but sensi- 
tivity to explain this uremia and the Avhole clinical 
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picture fits it quite well. The weakness, choking, 
dyspnea, continuous vomiting and coma is the picture 
of anaphylactic shock. 

POST OPERATIVE UREMIA 

The uremia that occurs post operatively has been 
investigated by the French physicians. Some of their 
ideas may be summed up as follows: Patients lose 
weight and feel weak after an operation, this should 
leave after 24 hours, if it persists there is danger of 
paralytic ileus. They think that this is in some way 
associated with nitrogen and salt metabolism and 
their reasoning is as follows: 

1. After every operation there is an increase of 
urea in the blood and an increase of nitrogen in the 
urine which is due to the destruction of protein. At 
the same time there is a reduction in chlorides and in 
the red cell count. 

2. There is a decrease of salt elimination in the 
urine. 

S. Not only does the urea in the plasma increase 
but also the “azote residual” (the total non urea frac- 
tion of the N. P. N.?). 

4. Sodium -chloride has a neutralizing action for 
the toxic protein products of the wound. In the treat- 
ment of several post operative cases the N. P. N. was 
reduced by the use of 500 c.c. of 4 per cent sodium 
chloride. 

The following case is one of post operative uremia 
reported by Gabriel and Lloyd Davies (61) : 

Case 6. A 55 year old male was diagnosed cancer of the 
rectum. The heart showed no abnormality, the blood pres- 
sure was 176 mm. of Hg. systolic and 125 diastolic. The 
blood urea was 67 mg. per cent. Colostomy was done 
under spinal anesthesia. 80 hours post operatively he 
began to vomit, there was dull abdominal pain, pulse 106, 
this was followed by hiccup. The abdomen was silent and 
there was distension. Continuous I. V. normal saline in 5 
per cent glucose was given 10 ounces per hour, for 7 
hours. Twenty-two hours after onset the pulse was 130 
and the blood pressure 160 mm. Hg. systolic and 120 dias- 
tolic. The pulse gradually increased and the patient died 
in 48 hours. The urinary chlorides were absent despite 
the infusions of chlorides. The blood urea rose steadily 
suggesting a uremia, however, the Van Slyke clearance 
tests showed that the kidney function was unimpaired and 
urine with a very high urea concentration continued to be 
excreted. 

Autopsy findings: The stomach and small bowel were 
distended to within 2 feet of the ileocecal valve. At this 
point the distention gradually faded and the small gut 
distal to this point and the colon were collapsed. No peri- 
tonitis and no adhesions were present in any part of the 
abdomen. There was no abnormality in any of the other 
organs. 

Comment: In this case the uremia supervened with 
the kidneys functioning well. Salt infusions were 
without effect. The vomiting, hiccup and paralytic 
ileus are suggestive of the extrarenal uremia syn- 
drome. Distension of the small bowel leaving the colon 
unaffected is characteristic of paralytic ileus. The 
rapid pulse is suggestive of shock. Large amounts of 
urea were being produced or urea was being re- 
absorbed. In this case, we are probably dealing with 
a true “production uremia.” 

UREMIA WITH DIABETIC COMA 

Lyall and Anderson (62) cite 19 cases of diabetic 
coma with elevated urea N. They estimate that as 


high as 50 per cent of patients -with diabetic coma also 
have an elevated urea N. Acidosis as a contributing 
factor must be considered. They cite this instance: 

Case 7. In this patient with diabetic coma, there was a 
period of anuria lasting 4 days, during which time the 
urea rose to 230 mg. per cent. The plasma chloride was 
580 mg. per cent. 

McCance believes that this uremia does not depend 
on an organic change in the kidney. He states: "One 
must conclude that the abnormality is a temporary 
one of function only and not a permanent one of struc- 
ture.” Again in discussing salt deficiency, he says: 
“If the patient recovers from the intestinal obstruc- 
tion or diabetic coma renal sequelae are never ob- 
served.” 

McCance believes that the blood picture in diabetes 
and in diabetic coma is in keeping with a salt de- 
ficiency. He quotes Haldane and Denny et al, who 
demonstrated that in severe experimental acidosis 
there is at first a large loss of fixed base, mostly 
sodium. There is also an increase in plasma proteins 
and hemoconcentration in comatose patients. He ad- 
mits, however, that the latter can be caused by' hypo- 
hydration, and it is well known that this also occurs 
in shock. 

Lyall and Anderson quote Blum in the following 
case which shows a relation to salt deprivation: 

Case 8. The blood sugar was 355, the alkali reserve 16 
and the urea 55 mg. per cent. The pntiont improved and 
the urea fell to 45 mg. while the urine contained albumin 
and casts. Upon a chlorine free diet the urea rose to 480 
mg. in six days while diuresis was good and the urine con- 
tained only a trace of albumin and casts. Upon giving 
salt by mouth the blood urea returned to normal. 

Comment: Again we have a case of uremia with 
good diuresis which appears to be another instance of 
"production uremia.” The relation of the azotemia to 
salt deprivation is most striking. This case should be 
compared with the work of McCance (v.s.) it is 
obvious that some persons are much more sensitive to 
salt deprivation than others. 

The symptoms produced on the withdrawal of 
certain substances that the body has become accus- 
tomed to resemble very closely an anaphylactoid re- 
action. Ormislensky (63) claims that the withdrawal 
symptoms in opium addicts are similar to anaphylaxis 
and considers the reaction an allergic one. This raises 
a very interesting point but at the present time we 
can do little more than speculate about it. 

Steinberg reported 2 cases of azotemia following 
coronary occlusion with a rise in the N. P. N. and 
death. At autopsy the kidneys were found to be normal 
in both cases. Mazer reported 3 cases of azotemia 
with tuberculosis of the adrenals; at autopsy, the 
kidneys were normal. 

The uremia seen with adrenalectomy is probably a 
functional one, since renal function may often be re- 
stored by the use of cortin. There is evidence that the 
renal insufficiency is secondary to hypochloremia. The 
adrenal cortex contains a hormone which controls the 
kidney threshold for sodium and in its absence a 
sodium deficiency is manifest (64, 65). The use of 
sodium chloride in the treatment of experimental and 
clinical adrenal disease has been reported as success- 
ful in some cases (66) and unsuccessful in others. It 
is also worthy of note regarding the adrenals, that 
Dale was able to show that adrenalectomy enhanced 
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the toxic action of histamine and that the use of 
eucortone was'found of therapeutic value in the “shock 
syndrome” following burns (68) (v.i.). Sweet (69) 
also Ellis found that dogs after suprarenalectomy 
died with symptoms very much similar to “toxin in- 
jection” and were able to recover a similar toxin from 
the intestinal tracts of such animals. Stewart and 
Rogoff described the following syndrome in adrenalec- 
tomized dogs: 

1. Vomiting 

2. Staggering 

3. Tremor 

4. Collapse 

5. Weak pulse 

6. Low blood pressure. 

The blood showed: 

1. Leucopenia 

2. High N. P. N. 

3. Rise in creatinine 

4. Fall in chlorides. 

The organs showed at autopsy: 

1. Congestion of the Lungs 

2. Congestion and hemorrhage in the G. I. tract. 

Later it will be shown that the symptoms of food 

poisoning also resemble this syndrome very closely. 
Wilmer and Miller (70) were impressed by the simi- 
larity between adrenal insufficiency and allergic mani- 
festations and injected adrenal cortical hormone in 
certain select cases of allergy. Some of these patients 
jority, there was a definite improvement in general 
health. Wyman (71) compared adrenal insufficiency 
to anaphylactic shock and histamine poisoning. 
Swingle (72) compared it to traumatic shock. Har- 
rop (20) injected intraperitoneal glucose into in- 
tact dogs thereby causing a reduced plasma sodium 
and was able to produce the clinical picture of ad- 
renalectomy. 

THE RELATION OF EXTRARENAL UREMIA TO 
HISTAMINE SHOCK AND SEVERE BURNS 

It must by now be apparent to the reader that a 
shock syndrome is a frequent accompaniment of extra- 
renal uremia and it is the shock and not the elevated 
urea that accounts for the severe collapse and the fatal 
outcome. An increased amount of urea in the blood is 
not incompatible with life. In the elasmobranch fishes 
it may reach one per cent. On the other hand the 
uremia syndrome may exist with a normal blood urea ; 
Beaumont and Dodds, quoted by Andrews, have re- 
ported 4 such cases. The shock is probably the result 
of histamine release. Death in such cases may be due 
to fluid loss as the result of capillary' atony r as was 
shown by Braun and Boruttau (29) also Blalock (23). 
The collapse, fall in blood pressure and hemoconcen- 
tration speak for loss of extracellular fluids. 

Clinically the picture of extrarenal uremia shows a 
close resemblance to, and may occur with the follow- 
ing conditions. In all of these conditions the shock 
syndrome is present and many workers have stressed 
the similarity to histamine poisoning (v.i.). 

1. Severe burns 

2. Food poisoning 

3. Allergic manifestations 

4. Anaphylaxis 

5. Acute pancreatitis 

6. Bilateral suprarenalectomy 


7. Obstruction with strangulation of the bowel or 
mesentery 

8. Hemolytic shock, etc. 

Eppinger et al (74) described a syndrome after the 
ingestion of spoiled meat with the following symp- 
toms : - ■ 

1. Vomiting 

2. Collapse ' 

3. Cold sweats 

4. Signs of peritonitis 

5. Hemoconcentration 

6. Leucopenia 

7. Albuminuria and cylinduria. 

The pathologic picture of the internal organs was 
as follows: 

1. The stomach mucosa was dark and covered with 
erosions and ulcerations 

2. The duodenum was similar and the picture was 
intense in the colon 

3. The liver showed the picture of "tissue albumi- 
nuria.” 

They: noted a relation between food poisoning and 
histamine poisoning. They isolated an “allylaminc” 
product from spoiled meat and were able to produce 
a similar picture in dogs by injecting this sub- 
stance. Moon (75) claims that the pathologic picture 
in severe burns is almost identical to those found 
in shock. He claims that histamine is released by 
the burning of the skin and may be responsible for 
the shock. 

The similarity between anaphylactic shock and 
histamine shock has been stressed by Dale and Laid- 
low (76), Abel and ICubata (77) and Dragstedt and 
Mead (78). Loeper et al (79) and also Unger et al 
(80) were able to produce gastro-intestinal hemor- 
rhage with histamine. Similarly Gregoire (81) ob- 
served hemorrhagic pancreatitis and intestinal in- 
farcts when anaphylactic shock was produced in 
animals. Watanabe (82) also Watanabe and Hosoya 
(83) demonstrated a marked reduction in the .histi- 
mine content of the various .tissues after anaphylactic 
shock. Tinel et al (84) demonstrated a well marked 
increase in the gastric juice in dogs with anaphylactic 
shock and attributed the shock to. histamine release. 
Bartosch, Feldberg and Nagel (85) have shown that 
a histamine-like substance is liberated in the per- 
fusate when isolated lungs are rendered anaphylactic 
by adding the antigen to the perfusion fluid. Several 
workers including Dzinich (86, 87) going on the 
theory that allergy is a sensitivity to histamine, de- 
sensitized allergic patients to histamine with very en- 
couraging results. The Russian scientists have busied 
themselves with this phase of the subject in recent 
years. Wesselkin et al (88) claim that hemolytic shock 
resembles very closely histamine shock. They also 
claim to have substantiated the v r ork of Hesse and 
Filatov in that renal spasm is part of the acute stage 
of shock from blood transfusion., Ujin (89) was able 
to demonstrate not only renal spasm as the result of 
hemolytic shock but azotemia as well. 

It is probable thathistamine release is the common 
denominator for a large number of apparently dis- 
similar conditions in v T hich the shock syndrome is out- 
standing. A few more instances will be given. Stone 
(90) also Gerard (91) showed that the action of toxin 
taken from the gut above an obstruction and injected 
intravenously into another animal was almost identical 
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with histamine shock. Ellis (92) showed that the in- 
jection of a toxin similarly obtained into dogs with 
duodenal fistulae, renders the duodenal contents toxic 
to another animal almost immediately. This probably 
speaks for the release of a histamine like substance 
by the duodenal mucosa. Schloss (93) was able to 
isolate a histamine like substance from the intestinal 
contents of infants dying from obstruction. At this 
point it is well to again recall to the reader that all of 
these conditions in which histamine release appears to 
be the modus operandi also show an elevated blood 
urea; the one exception being food poisoning. This 
condition is however similar in all other respects, and 
an elevated blood urea will undoubtedly be revealed 
when more cases have been studied. The symptoms of 
food poisoning are similar to intestinal allergy and in 
several such cases there is an elevated urea N. (v. i.) . 
One hears it frequently stated that the intestinal 
ulcerations seen in uremia are produced by the urea 
which is being excreted through the intestine, but 
from what has gone before it is apparent that these 
two conditions are both secondary to another under- 
lying condition probably histamine release. 

ALLERGY, UREMIA, AND GLOMERULO- 
NEPHRITIS 

In the following instances gastro-intestinal symp- 
toms and uremia occurred under circumstances that 
suggest an allergic basis. The first two cases suggest 
some form of intestinal or food allergy. 

Case 9. A male 66 years of age developed acute ab- 
dominal pain after eating canned apples that he found on 
the city dump. This was followed by vomiting the next 
day, which continued for 4 or 5 days during which time 
there were no bowel movements. The pulse was 112 and 
the white count 6,400. The abdomen was quiet with 
rigidity, pain and tenderness. The blood pressure was 190 
mm. of Hg. systolic and 118 diastolic, the Widal test as 
well as the urine were negative. After a few days, he 
had several normal bowel movements and he improved. 
Ten days after admission he developed pain in the ab- 
domen again and some distension with rigidity. The urine 
now showed a specific gravity of 1008, contained a large 
amount of albumin with numerous red and white blood 
cells and granular casts. A few days later he became 
dyspneic, irrational and weak; his pulse became feeble, 
his temperature subnormal and the blood N. P. N. was 
120 mg. per cent. He died in uremia. 

Comment: The symptoms in this case were closely 
related to food taking and started with vomiting fol- 
lowed by ileus. The white count was rather low. This 
picture fits in quite well with a sensitivity or allergy. 
A cyclic response with an immediate and late reaction 
is typical in allergic conditions (v.i.). It is possible 
that the terminal state was an acute glomeruloneph- 
ritis, the findings in the urine and the uremia would 
speak for it. The late time interval -would put it in 
the period of antibody building — a close parallel to 
post scarlatinal nephritis. Also in hemolytic shock an 
early and late reaction is quite typical (v.s.). Barnes 
has shown that the same holds true for the shock 
syndrome following burns. 

The next case also demonstrates an acute uremia 
under circumstances suggestive of food allergy: 

. Case 10. A middle aged man was brought to the hos- 
pital because of vomiting. His symptoms started after a 
party when he ate heavily of foods that he ordinarily was 
not accustomed to. The vomiting was followed by anuria 


with severe azotemia with very high values both for urea 
and creatinine. He died shortly afterward. 

Comment: In this case the first phase of the re- 
action was so severe that the patient died in it. The 
patient related his illness to the meal that he had 
eaten and food allergy is suggested. The clinical 
picture resembles anaphylactic or hemolytic shock 
very closely. 

The next case was reported by Motley (94) as peri- 
arteritis nodosa: 

Case 11. A male 31 years of age who had suffered with 
asthma for 5 months began to notice fever, abdominal 
pain and bloody diarrhea. A biopsy of a piece of skin 
showed the typical picture of periarteritis nodosa. There 
was an eosinophilia of 87 per cent and the blood nitrogen 
reached 100 mg. per cent. 

Comment: The allergic nature of the azotemia in 
this case is strongly suggested by the history of 
asthma and the eosinophilia. That periarteritis nodosa 
is an allergic reaction is believed by Rossle, JafTe, and 
many others. 

In another case where the patient was sensitive to 
wheat, a coincident rise of the blood nitrogen and a 
marked rise in the eosinopliile count was observed. 
Hisanobu (95) has demonstrated experimentally that 
a rise in the urea nitrogen is associated with anaphy- 
lactic shock. 

The allergic nature of acute glomerulonephritis 
was suggested by Schick as early as 1907. He ob- 
served that scarlatinal nephritis appeared during the 
.period of antibody building and considered it an al- 
lergic reaction. Recently, experimental nephritis was 
produced by Masugi (96, 97, 98) with the use of aller- 
gins and confirmed by Arnott et al (99). The work of 
King and Firmer (100) is also along the same line. 

THE ROLE OF THE LIVER IN UREMIA 

The frequent association of liver injury and uremia 
has been referred to in the literature from time to 
time. Faltitscheck and Hess (101) state that liver 
injury causes a disturbance of water exchange and 
that in acute atrophy of the liver a typical symptom 
is oliguria and anuria. They assume that the liver in- 
fluences the water economy by a hormone action on 
the kidney. Boyce and McFetridge (102) in discus- 
sing a post operative liver-kidney syndrome believe 
that in liver injury the toxins cannot be detoxified 
and an extra load is thrown on the kidneys which soon 
break down and a lethal toxemia results. Hammer- 
schlag claims very good results with liver injections 
in cases of uremia. He has divided the cases that 
benefit from such therapy into 5 groups, which makes 
apparent the association of liver injury and azotemia. 
They are as follows : 

Group 1. Liver disease, jaundice, diabetes, in- 
creased N. P. N. and coma. 

Group 2. Gastric tetany with duodenal ulcer, 
hypochloremia and uremia. 

Group 3. Acute gastro enteritis, coma with no 
uremia or hypochloremia. 

Group 4. Gastro enteritis, jaundice, stupor, uremia 
with normal chloremia. 

Group 5. Empyema of the gall bladder with coma. 

Eppinger et al claim that gall bladder edema is 
seen in uremia, eclampsia, severe burns and in hyper- 
sensitivity. 

Nonnenbruch (103) claims that liver disease is re- 
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sponsible for a certain type of nitrogen retention 
which may be recognized by a partition of the nitrogen 
bodies in the blood. He claims there are 3 groups of 
nitrogen retention: 

1. Increased urea and a normal non urea “rest 
nitrogen.” This is seen in decreased concentrating 
ability of the kidney for urea, also in renal insuffi- 
ciency, in extrarenal oliguria and in circulatory ill- 
nesses with water retention. 

2. This group is characterized by a decrease in 
the urea and a rise in the non urea “rest nitrogen.” 
It is not an expression of an excretory disturbance but 
a disturbance of the intermediate protein metabolism 
and is found in liver disease. 

3. The second group may go over into severe renal 
insufficiency in which case the urea as well as the non 
urea “rest nitrogen” are elevated. 

In the last year I have seen a ease of liver necrosis, 
sepsis, with high values for both urea and creatinine, 
but with normal kidneys except for a few abscesses. 
Lichtman and Shoval (4) state that there is no evi- 
dence for the existence of a specific relation between 
the disturbance in the liver and renal manifestations 
and advise the term “hepatorenal” be dropped. They 
also state: "Similar renal changes and renal func- 
tional disorders have been noted in ileus, intestinal 
intoxication of infants, and diabetic acidosis. The 
primary factor is accepted to be extra-renal.” Sutton 
(104) in discussing the “post operative high tempera- 
ture liver death syndrome,” states that the clinical 
picture resembles that seen in bums and in intestinal 
obstruction and that liver necrosis is observed in all 
of these conditions. 

DISCUSSION 

A critical review of the uremia cases cited in this 
paper reveals beyond very much doubt, that uremia 
cannot always be explained by a structural lesion in 
the kidneys. In addition, such factors as hypochlo- 
remia, acidosis, alkalosis, etc., can frequently be ex- 
cluded as the cause. It is therefore proposed that there 
is a form of uremia which is of the nature of a 
“hypersensitivity” or “allergy,” and that histamine 
release is in some peculiar way associated as the 
modus operandi. That such cases of uremia may rest 
on an antigen-antibody reaction is also a possibility. 
It has been shown quite definitely that histamine re- 
lease depends on an antigen-antibody reaction by the 
work of Tinel et al (84) and Bartosch et al (85). In 
anaphylaxis, the resulting shock is also most probably 
due to histamine release; and according to Dale, ana- 
phylactic shock is an antigen-antibody reaction. How- 
ever, many allergists especially in this country do not 
believe that the antigen-antibody reaction is the "sine 
qua non” for allergy. For want of space this subject 
will not be pursued any further. 

Exclusive of allergic reactions, there are several 
other possibilities for histamine release: 

1. Trauma to the tissues might release the hista- 
mine contained in them as: 

A. In burns it may be released from the skin. 

B. Traumatic shock may be on the same basis. 

2. Loeper et al (79) think that histamine may be 
released in protein metabolism. 

3. Saylor and Wright (105) have demonstrated in 
a patient with urticaria that cold applications to the 
skin would produce the urticaria and an increased 


gastric acidity which they attributed to histamine 
release. 

The cyclic type of reaction is not new in allergic 
thought, indeed it adds some weight to the belief that 
in uremia we are dealing with a type of allergy. In 
serum shock and serum sickness, we have examples of 
the early and late reactions to injections of horse 
serum. The cyclic reaction after blood transfusion 
has been well described by Bordley. The first phase is 
featured by hemoglobinuria and oliguria, the final 
phase by anuria, uremia and death. Recently Wald- 
bott (106) has draw another parallel in early and 
late asthma. He found that in infants who had died 
in very early asthma, the pathologic' findings re- 
sembled more closely “shock” than they did chronic 
asthma. Tezner (107) claims that after' intracutane- 
ous skin injections, there are two skin reactions that 
differ as to time. There is an early one with wheal 
formation which goes away in an hour and a late one 
with tissue infiltration, lasting several days. 

SUMMARY - 

There are certain forms of uremia which depend 
on temporary functional changes of the kidneys, or to 
some cause entirely independent of the kidneys. For 
this type of uremia the term “extrarenal uremia” has 
been applied by some writers. 

This uremia occurs under a wade variety of con- 
ditions. There is reason to believe that the uremia 
seen with hypochloremia, intestinal obstruction, aci- 
dosis, alkalosis, hypohydration, adrenal insufficiency, 
anaphylaxis, hemolytic shock, acute pancreatitis, etc., 
are all “extrarenal.” 

Shock is such a frequent accompaniment of the 
extrarenal uremia syndrome, that it is offered as the 
explanation for the sudden quick death observed in 
some of these patients. 

Because of the close similarity between extrarenal , 
uremia and anaphylactic shock and also because it 
occurs in situations suggestive of allergy, the idea is 
suggested that extrarenal uremia is a form of “hyper- 
sensitivity” or “allergy.” 

Histamine release or some related substance, should 
be considered as a possible modus operandi in many 
of the apparently dissimilar conditions exhibiting 
extrarenal uremia. 

The evidence that extrarenal uremia rests on a 
hypersensitivity is not equally clear in all instances. 
In ileus, anaphylaxis, hemolytic shock, the hepatorenal 
syndrome and intestinal allergy we are probably deal- 
ing with a sensitivity; but in hypochloremia and 
adrenal insufficiency the evidence is not so clear be- 
cause we cannot evaluate the factor of salt depletion 
at the present time. That salt poverty resulting from 
salt withdrawal can cause uremia in the presence 
.of normal kidneys has been demonstrated experi- 
mentally; however, there is some evidence that the 
“withdrawal symptoms” in themselves are the mani- 
festation of a sensitivity. In alkalosis, pancreatitis 
and intestinal intoxication, sensitivity or histamine 
release is suggested. 

CONCLUSION 

After reading this paper there are many questions 
that arise in one's mind which must remain un- 
answered. It is also apparent that the nature of 
uremia is exceedingly complex. Despite the fact that 
much space has been allotted to this subject, much 
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material had to he omitted and several important sub- 
jects had to be withheld or passed over with a sentence 
or two. Some of this material will be published in 
another article on treatment, but it is hoped that 
others will take up this important subject and discuss 
the many angles that remain. The importance of a 
review such as this lies in focusing attention on an 
important disease entity which at present is either 
overlooked or misunderstood. Undoubtedly, some of 
the theories developed herein will later be modified or 


found unsound but if discussion is stimulated, much 
will have been achieved. Despite the great contribu- 
tion of Richard Bright to medical learning, neverthe- 
less, it is true of him as of most outstanding personali- 
ties of the past in the field of science, their ideas and 
influence extend to a time when those ideas have be- 
come outworn. We have lived too long in the era of 
Bright; the light is seen in a different direction; and 
it is there that we must turn for the newer knowledge. 
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Observations on the Nature of Heartburn* 

By 

ANDREW M. BABEY, M.D.f 

BROOKLYN, N. Y. 


INTRODUCTORY REVIEW 

O F the many symptoms of disorder along the 
gastro-enteric tract of which a great deal has 
been written and only little definitely known, heart- 
burn certainly ranks high. It is commonly met with 
in disorders of the esophagus, stomach, duodenum, 
biliary tract and even of the large bowel. Frequently 
the only explanation to be found for its presence is a 
neurotic temperament. 

Because its cause is still not clearly understood, a 
review of the more important literature may be help- 
ful. One group of writers lay especial stress on pre- 
sumed changes in the esophagus. In 1926, Jones 
and Richardson (12) distended the esophagus in 29 
normal subjects with a balloon while watching with 
the fluoroscope. Nineteen of these people noticed a 
hot, burning sensation during distension of the lower 
third of the tube while the rest had only a sense of 
fullness or pressure. Distension of the middle or 
upper third of the esophagus caused a pressure sensa- 
tion in twenty-five and burning in only four. Intro- 
duction into the lower third of the esophagus, through 
a tube, of small quantities of acid, alkali, cold water, 
gastric contents or barium suspension caused heart- 
burn in two-thirds of those experimented upon. These 
workers also fluoroscoped their subjects as barium 
was given and found spasm at the level where the 
fluid had been introduced, with reverse peristalsis 
above. The spasm and reverse peristalsis persisted as 
long as did the heartburn. The conclusions were that 
heartburn is probably analogous to referred pain due 
to hunger contractions and is associated with a reflex 
disturbance of lower esophageal tone; or with ab- 
normal peristalsis occasioned either by local disease 
or by functional or organic disease elsewhere in the 
body. 

In 1931, Bloomfield and Polland (5) repeated this 
work with different results. They found that no 
matter at what point along the esophagus a balloon 
was placed, the majority of persons felt pain over the 
suprasternal notch or the lower sternum; that the 
sensations experienced were usually vague and wide- 
spread around a center, and that the site of pain 
bore no definite relation to the site of the stimulus. 
Only a few of the subjects complained of heartburn 
during the experiment. Bloomfield and Polland felt 
that this burning sensation might be due to spasm of 
the esophagus, and not necessarily to back flow of acid 
into the esophagus which occurs in many instances. 

Bartlakowsky (4), who suffered with severe heart- 
burn, was of the opinion that the presence of ectopic 
gastric tissue in the esophagus gave rise to heart- 
burn. Basing his opinion on certain autopsy findings 
in children, he concluded that 70% of people have 
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ectopic gastric glands chiefly in that part of the 
esophagus about the level of the thyroid gland. Kauf- 
man, cited by Lewin (15), believed that the burning 
occurs because of an insufficient "slime" production by 
the esophagus which thus becomes more susceptible to 
irritation by gastric contents. _ 

Barsony-and Szemzo (2), studied thirteen patients 
after injections of barium suspension either with 
dilute, hydrochloric acid or N/20 sodium hydroxide 
solution. They found that the hydrochloric acid would 
not cause burning in every case; that in two patients 
it actually caused the heartburn to disappear, and 
that sometimes the rapid injection of the dilute solu- 
tion of sodium hydroxide gave rise to a burning more 
severe than -that produced by the acid. They felt that 
esophageal tension with compression of the nerve end- 
ings in the wall played the chief part in the etiology 
of heartburn. From their experience and that of 
Sehur, whom they cite as having allowed patients to 
drink dilute hydrochloric acid without producing 
heartburn, they doubted the importance of the acid 
factor in the production of this symptom. 

Payne and Poulton (19), concluded that heartburn 
is associated with peristaltic movements of the esopha- 
gus and often with a rise in the mean pressure. In 
their opinion, heartburn is associated either with 
tonic contractions, or with alternating contractions 
and relaxations of the esophageal muscle. In their 
second paper (18) these investigators stated that 
esophageal pain or heartburn results from the 
stretching and deformity of sensory nerve endines in 
the wall of the tube. Hurst’s (10) experiments in 
1911 indicated earlier that distension was the impor- 
tant stimulus in the esophagus. 

Bartels (3), in eighty-two post mortem studies of 
acute ulcerative esophagitis found varying degrees of 
inflammation which he felt probably explained the 
heartburn complained of by some of the patients 
before death. The lesions were probably terminal and 
due to the erosive action of gastric juice that was 
being vomited. That this is probably the explanation 
was shown by the work of Weiss and Mallory (23). 

Hartmann's (9) solitary but very important case 
discounts the importance of the stomach and its acid 
juice in the production of heartburn. In 1921 he re- 
ported a case in which the stomach had been com- 
pletely excised for a carcinomatous ulcer at the cardia. 
The jejunum was joined to the esophagus, yet the 
patient complained of heartburn. X-ray studies of 
the jejuno-esophageal juncture were negative on two 
occasions. Einhorn (8) doubted the influence of acid 
gastric juice in the causation of heartburn. 

Most of the writers on the subject have been in- 
clined to lay stress on a combination of gastric and 
esophageal factors (6). In 1884 Reichman (21) per- 
formed some important experiments which are now 
often forgotten. He tied small gelatin-coated sponges 
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on a string and allowed them to pass down into the 
lower esophagus where they were left until the 
patients experienced heartburn and on pulling them 
out he found that only those from persons who had 
complained of heartburn contained fluid that gave an 
acid reaction. Another factor, he thought, was the 
opening of the cardia. This was caused apparently 
by contraction of the stomach, and his belief was that 
the degree of this contraction determined whether or 
not a patient had simple heartburn or heartburn 
with acid regurgitation. The cardia opened, he be- 
lieved, because of the contraction of the stomach and 
because. of reflex action started by alcohol, fatty foods 
or sauces in the gastric contents. 

Hurst in his early work discovered that burning 
similar to that in heartburn could be caused by 
ordinary alcohol. In 1929 he suspected that there were 
two different types of heartburn. One came with 
acute indigestion and probably arose from fermenta- 
tion, with possibly the production of alcohol or organic 
acid. Patients with this type were relieved by vomit- 
ing but not so well by the taking of alkalis. The second 
type was found in chronic dyspepsia with hyperchlor- 
hydria and he thought it was due to tension on the 
muscle coats of the stomach. 

Lewin (15), Lukacs (16) and Hugo Schmidt (22), 
all looked on the gastric and esophageal factors as 
intimately related. Briefly, their idea was that irri- 
tating gastric juice is thrown up into the lower part 
of the esophagus by a contraction of the stomach asso- 
ciated with an opening of the cardia; that the esopha- 
geal mucosa is thereby irritated and that this irrita- 
tion expresses itself in heartburn of varying degrees 
of intensity. Schmidt suggested, on the basis of this 
theory, a form of treatment in which the fluid intake 
is lowered so as to keep the gastric contents thick and 
heavy so that they cannot easily run upward. 

Lukacs (16) and Kauders and Porges (13) were 
quite sure that heartburn never occurred where real 
anacidity was present. They explained away exceptions 
by assuming that in such cases the anacidity after a 
test breakfast was not genuine and that more acid 
would be formed in response to a mixed meal. 

Lukacs (16) expected to find two factors in the 
etiology, one an irritant and the other a hypersensi- 
tiveness. Porges and Sternberg (20), concluded that 
heartburn is brought on by an abnormal gastric 
motility, or contraction, associated with pyloric spasm, 
the gastric contents thus being pushed up into and 
irritating the esophagus. Crohn (7) was of the same 
opinion. 

Wihkelstein (24) in 1935 described a hitherto un- 
known abnormality' which he felt explained heartburn 
in his cases. Five patients were examined by esopha- 
goscopy because of recent complaints localizing trouble 
in the esophagus. Three had duodenal ulcers and 
another had a gastric ulcer. In addition, there was evi- 
dence, confirmed by biopsy, of acute or chronic in- 
flammation in the lower third of the esophagus. Win- 
kelstein explained this by assuming regurgitation of 
acid and pepsin into the lower esophagus, and reten- 
tion of- these substances because of spasm of the 
cardia. He thought the patient might be predisposed 
to this reaction by’ an “ulcer constitution.” He found 
no evidence of ectopic gastric glands. 

In addition to the two theories noted above, namely 
the esophageal and the gastro-esophageal, there re- 
mains a consideration of the neurotic factor in heart- 


burn. Many writers describe it ns a very important 
feature and Lukacs (16) especially pointed out how 
frequently a sudden change in milieu or a happier 
domestic or business situation cleared up the trouble. 
Finally, Kofler (14), in 1928 cured several cases of 
heartburn by removing their infected tansils and felt 
that their trouble was due either to absorption of toxic 
material with a resultant vagus neuritis or to direct 
injury by swallowed septic matter. 

RESULTS OF EXPERIMENTS CARRIED OUT 
BY THE AUTHOR 

In five persons complaining of heartburn and six 
with achalasia of the cardia (cardiospasm), the fol- 
lowing procedures were carried out; 

1. A history was taken. 

2. Gastric analysis was made before and after the 
giving of a test meal. 

3. The effect of fasting gastric juice was noted on 
the lower third of the esophagus. 

4. The patient was given a meal which usually 
provoked heartburn. 

5. This meal was aspirated as completely as pos- 
sible and divided into three parts. 

(a) One portion was injected into the patient’s 
esophagus at various levels. 

(b) A second portion was injected into the esopha- 
gus of a person without a tendency to heartburn. 

(c) The remainder was submitted to fractional 
distillation to detect the presence of alcohol or organic 
acids. 

6. There was injected into the lower esophagus 
small amounts of from 0.3 to 1% hydrochloric acid, 
acetic acid, lactic acid ; sodium bicarbonate, also water 
and brandy. 

7. Whenever possible the injections were made 
while the patient was being observed with the fluoro- 
scope. 

8. In cases of achalasia of the cardia, the esopha- 
gus was first washed and then injection was made of 
various acids, an alkali, and some brandy. 

SUMMARY OF RESULTS 

1. Two of the first five patients studied suffered 
from severe heartburn despite the presence of an 
achlorhydria. 

2. Fasting gastric juice injected into the lower 
third of the esophagus caused burning in two cases. 

3. Injection into the lower esophagus of a portion 
of the “provocative meal” produced no heartburn. 
Injection of this same material into the esophagus of 
normal persons caused slight burning in the throat of 
one. 

4. Fractional distillation of the “provocative meal” 
show’ed no alcohol or organic acids were present. 

5. Injection of acid and later alkali produced no 
burning in three cases. In one case the rapid injec- 
tion under pressure of anything, even water or a 
saturated solution of sodium bicarbonate, produced 
intense burning. One patient complained of burning 
only when 6 c.c. of 1% hydrochloric acid, or 1% acetic 
acid was injected. 

6. During fluoroscopic observation no evidence was 
obtained of any motor abnormality such as regurgita- 
tion of a thin barium mixture from the stomach into 
the esophagus. However, heartburn could not always 
be induced while the patients were thus being ob- 
served. 
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7. The injection of acid or alkali into the lower 
esophagus, of six patients with achalasia of the cardia 
did not produce heartburn. 

8. Brandy almost always produced burning when 
allowed to trickle over the lower esophagus. 

CONCLUSIONS 

1. Hydrochloric acid injected into the lower 
esophagus in strengths up to 1% did not regularly 
cause heartburn in patients with this complaint. 

2. In one case in which it did, the rapid injection 
of water or a solution of sodium bicarbonate (under 
slight pressure) had the same effect; This suggested 
the possibility of a reverse motor disturbance set up 
by an irritating forceful injection, and was in 
harmony with Alvarez’s (1) theory. 

3. Neither alcohol nor fatty acid was found in the 
stomach contents of patients who suffered from heart- 
burn even though the meal had just recently provoked 
heartburn. 

4. Injection of this same "provocative meal” into 
the esophagus of a normal patient seldom produced 
any burning. 

5. The type of esophagitis present in cases of 
achalasia of the cardia seldom favors the production 
of heartburn from injections of 0.3% hydrochloric, 
or acetic acid or dilute solutions of sodium bicar- 
bonate. 


6. Brandy almost always caused burning when it 
was allowed to trickle over the esophagus. 

7. On the basis of this preliminary study, and the 
work of Alvarez, Jones arfd Richardson, and Payne 
and Poulton, it appears that in some-cases a reversed 
or a spastic motor activity in the esophagus is asso- 
ciated with heartburn. 
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Editorials 


EDITORIAL NOTE 

The two papers in this issue by Drs. Verzar and 
Wilhelmj, Finegan and Hill, are the first to be pub- 
lished of a series solicited by the editors from direc- 
tors of laboratories where work is being done of great 
interest to gastro-enterologists. It is to be hoped that 
each year these directors will send a brief resume of 
work done by them and their associates so that the 
readers of this Journal can keep closely in touch with 
what is being done on the firing line of research. 


TEST MEALS AND METHODS OF GASTRIC 
ANALYSIS 

T HE study of the gastric secretory curve following 
administration of a test meal, once heralded as an 
important diagnostic procedure, is gradually falling 
into disrepute. Many clinicians believe that its only 
function is to show whether or not the stomach is 
capable of secreting acid and for this purpose hista- 
mine is gradually replacing the test meal. This change 
in attitude is in reality an expression of dissatisfac- 
tion with the methods aiid test meals commonly em- 
ployed. A critical study of the usual methods reveals 
certain grave errors and points the way for improve- 
ments which may greatly increase the value of gastric 
analysis. 

The commonly used clinical test meals (dry toast, 
bread, shredded wheat biscuit or arrow root cookies 
with water or weak tea) are unsatisfactory because of 
their iow secretogogue content. This generally ad- 
mitted deficiency has lead to the widespread use of 


histamine, the alcohol test meal and,, especially in ex- 
perimental work, the ground meat and water test 
meal. None of these test substances are entirely satis- 
factory as the following analysis will show. 

Histamine is probably the most powerful stimulus 
for acid secretion known but this fact limits its field 
of usefulness, in that it commonly overpowers those 
regulatory mechanisms which normally lower gastric 
acidity. It is also said to stimulate only the acid and 
not the non-acid secretions of the stomach. For these 
reasons histamine should be used only to make sure 
that the stomach is quite unable to secrete acid; no 
other conclusions should be drawn from the test, and 
it should not be used when the investigator wishes to 
learn something of the normal regulatory mechan- 
isms. 

The alcohol test meal has no physiological justifica- 
tion and should be discontinued, since the response to 
it is probably a response to irritation of the mucosa. 
The meat and water test meal is theoretically ideal 
since it supplies commonly used secretaogogues in a 
normal manner, but due to the digestion of the me.Tt 
and the use of phenolphthalein as an indicator in 
titration, the results are not only of doubtful value but 
probably are often grossly misleading. This can be 
shown in a striking manner by mixing finely ground 
meat with pepsin and hydrochloric acid until J'free" 
acid is present and then titrating with N/10 sodium hy- 
droxide, using phenolphthalein as an indicator. When 
this mixture is incubated at 37” C. it will be found 
that the titration values for “acid” increase rapidly 
and markedly and the so-called “free” acid disappears. 
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These changes are due to the liberation of protein di- 
gestion products which are amphoteric in nature and 
combine with NaOH as well as with acid. Hence, 
when this test, meal is used, one is likely to titrate 
changes in the test meal, due to digestion, changes 
which may be large enough to overshadow those due 
to acid secretion by the stomach. This error has 
probably lead to much confusion in experimental work 
on animals. 

, Liebig’s meat extract (Lemco brand) is a concen- 
trated preparation of the secretogogues normally 
present in meat but it contains no protein. When a 
specially prepared 2 per cent solution is mixed with 
pepsin and hydrochloric acid and incubated at 37° C. 
the titration values (using brom-cresol purple as an 
indicator) remain unchanged. Liebig’s extract thus 
possesses the advantages but not the disadvantages 
of meat. For this and other reasons it constitutes an 
ideal test meal. 1 

A second grave error in the usual methods of 
gastric analysis arises through the failure of the labo- 
ratory worker to correct for the factor of dilution of 
the gastri.c secretions by the fluid of the test meal, 
originally 'pointed out by many continental workers, 
and later in this country by Gorham, (Jour. Am. Med. 
Assn. 1923, 81, 1738) and also through the failure to 
distinguish clearly between the acidity of the gastric 
contents and the acidity of the gastric secretions 
(Editorial, this Journal, Aug. 1937). These errors 
can be ayoided by placing phenol red in the Liebig’s 
extract test meal and determining the percentage of 
phenol red in each of the gastric samples withdrawn. 
The reduction in the percentage of phenol red enables 
one to. calculate the volume of the secretions which 
have been mixed with each 100 cc. of the gastric con- 
tents. 

H illander has recently shown that the concentra- 
tion of the acid secreted by the stomach remains 
constant (0.170 normal) regardless of the rate of 
secretion, and we have also shown that the concen- 
tration is unaltered by the degree of acidity of the 
gastric contents. Because of the constancy of the acid 
secretion one is able to separate the total secretion 
entering the stomach into two fractions, consisting of 
the acid secretion and the non-acid secretions and to 
study the changes in the amounts of each during the 
course of a fractional gastric analysis. In addition 
it is also possible to study the changes in the acidity 
of the total secretions entering the stomach. 

A third error in the usual gastric analysis is the use 
of phenolphthalein as an indicator in the titration of 
total acid. In the presence of the organic material in 
the test meal phenolphthalein gives values which are 
very irregular and much too high when compared with 
the acid chloride in the gastric samples. This is ap- 
parently due to the fact that phenolphthalein combines 
with protein material. Hori (Jap. Jour. Gastro-cnter- 
ologij, 5, 13, 8, .1933), pointed out these errors and 
suggested the use of brom-thymol blue in place of 
phenolphthalein. We have found that titration with 
brom-cresol purple also gives figures in good agree- 
ment with the acid chloride values. 

A fourth defect in the usual method of gastric 
analysis is the determination of the so-called “free” 
and “combined” acid. Both Martin (1934, 1, 330) and 
Hollander (1935, 2, 127) in this Journal, have criti- 
cized these nebulous concepts and suggested that the 


determinations be modified or discontinued. My asso- 
ciates and I have shown that sufficient information 
can be obtained from the measurement of the total 
acid alone and we have discontinued the determina- 
tion of these doubtful entities. 

In view of the above facts it appears that the value 
of gastric analysis could be greatly increased by in- 
troducing the following changes in technique: (1) 
The use of a suitable test meal such as that consisting 
' of a specially prepared Liebig’s extract solution. (2) 
Determination of the total secretions entering the 
stomach by adding phenol red to the test meal and de- 
termining the percentage of the original meal left, in 
each gastric sample. (3) Titration of the total acid 
in the sample, using an indicator which is free from 
the errors inherent in the use of phenolphthalein. (4) 
The separation of the total secretions entering the 
stomach into the fluid of the acid secretion and the 
fluid of the non-acid secretions. (5) Determination 
of the acidity of the total fluid secretions entering the 
stomach. (G) Discarding the determination of what 
are known as “free” and “combined” acid fractions. 

C. M. WhThelmj, Omaha, Nebraska. 


THE BACTERIAL FLORA OF THE GASTRO- 
INTESTINAL TRACT 

A NY consideration of the bacterial population re- 
siding within the lumen of the alimentary tract 
should begin with the flora living on the lips. The 
junction zones where dry, stratified, squamous, epi- 
thelium joins with moistened mucous membranes are 
unusual bacteriological areas. The microbic inhabi- 
tants of such an area are different from those endo- 
genous to the adjacent dry and moist surfaces. This 
is true for the lips, nares, anus, and external genitalia. 
This region of the lips has a very densely populated 
stanhylococcus epidermic albus flora. These grow as 
verv small, minute colonies, assume strepiococci-like 
appearance on culture media. When the tip of the 
tongue moistens the lips there are many thousands 
of these cocci transferred to the oral cavity. The oral 
flora is seeded from the lips and the density of the 
oral flora is to a great extent dependent upon this 
habit of moistening the lips with the tongue. (Stuart. 
Knudson and Arnold. Jour, of Dent. Research, 15, No. 
1:41, 1935). 

The dorsum of the tongue supports a rich bac+eral 
flora. Subcultures show active dissociation of this 
flora. Many types can be observed in smears that 
cannot be cultivated on anv known media. Many nlc- 
omorphic forms can be grown for one generation only 
on artificial media. The dorsum of the tongue ranks 
next to mucosa of the colon in supporting a densely 
populated bacterial community. 

The gingival margins of the gums allow a large 
number of bacteria to live on their surfaces. These 
are predominantly staphylococci in the healthy oral 
cavity. 

The remaining surfaces within the oral cavity sup- 
port a very scant bacterial flora, such as the cheeks, 
frenulum of tongue, etc., which are usually free of 
viable bacteria if the tongue is held stationary for ten 
minutes. These areas are seeded by the saliva due to 
lingual movement from the reservoirs of the lip and 
dorsum of the tongue. (Arnold and Stuart, Amer. 
Jour. Digest. Dis. and Nutrit., II, No. 5:275, 1935). 
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Those areas supporting a densely populated endo- 
genous flora also allow exogenous bacteria to survive 
longer than on other surfaces. Gnlbrandsen and Keller 
(.Illinois Med. Jour., October, 1935), showed that 
tubercle bacilli remained viable on the lips for one 
hour and forty minutes. The epidemiology of enteric 
diseases can also be influenced by this long survival 
of exogenous bacteria on the lips and dorsum of the 
tongue. 

Hood and Arnold ( Amer . Jour. Digest. Dis. and- 
Nutrit., IV, No. 1:40, 1937), showed that exogenous 
bacteria in the oral cavity remained viable for two 
and a half hours, hence there was constant seeding of 
the stomach during this time by the swallowed saliva. 
The fate of the swallowed oral flora is dependent upon 
the acid-base equilibrium within the gastric lumen. 
So long as free hydrogen-ions are present within this 
cavity, few viable bacteria can be demonstrated. When 
the hydrogen-ion concentration is more alkaline than 
pH 3.0, the stomach becomes a reservoir for oral 
bacterial flora. The oral bacterial flora extends from 
the lips to the pylorus in subjects with an acid-de- 
ficient stomach. (Hood and Arnold, Amer. Jour. 
Digest. Dis. and Nutrit., IV, No. 2:95, 1937). 

The bacterial flora residing within the lumen of the 
duodenum and jejunum is dependent upon the physi- 
ological status of the stomach. This in turn is de- 
pendent upon the age of the individual and the diet. 
Arnold (Jour, of Hygiene, 29:82, 1929) concluded 
from animal experimental evidence that the flora of 
the upper half of the small intestine was dependent 
upon the acid-base equilibrium of the populum within 
this part of the alimentary tract. When there were 
a predominance of acid over alkaline reacting sub- 
stances, then the flora was very scanty and consisted 
of only a few undifferentiated cocci, the so-called en- 
terococci. When the contents were neutral or slightly 
alkaline, the bacterial flora was more complex and 
increased in density. Van der Ries ( Ergebn . d. inn. 
Med. u. Kinder., 27:77, 1925) observed a similar type 
of flora in the human under similar intro-intestinal 
acid-base balance conditions. 

The reaction of the contents -within the lumen of 
the duodenum is not the determining factor in the 
type or density of the bacterial flora residing within its 
lumen in so far as this may explain the bactericidal or 
growth inhibiting factors involved in this sparsely 
populated bacterial community. The mucosal functional 
activity seems to be the most important factor. If the 
gastric mucosal glandular action is normal, then the 
food ingested is saturated with acid radicals and be- 
comes an acid buffered pabulum. When this passes 
into the duodenum the free acid is quickly neutralized, 
the combined acid is replaced by alkaline radicals 
more slowly. If, however, the material passed beyond 
the pylorus has not been fully saturated with hydro- 
chloric acid, both physically and chemically, then the 
mucosal function of the upper intestinal tract does not 
react in the same manner as when the contents are 
fully and completely saturated with acid radicals. The 
control of the intra-intestinal bacterial flora of the 
duodenum and jejunum is dependent upon the mucosal 
activity of the lining of the alimentary tract from the 
gastric region downwards. When the contents of the 
duodenum and jejunum are found to range in the 


neighborhood of pH -5,0 to pH 6.5, then the bacterial 
flora only consist of a few (10 to 25) enterococci 
per cubic centimeter of contents. This indicates an 
excellent acidifying gastric mechanism. The gastric 
mucosal activity is inseparable from the duodenal 
mucosal function in respect to the control of the bac- 
terial flora. The acid-base equilibrium of the contents 
of this part of the alimentary tract only indicates a 
balanced and a physiological function of the lining 
mucosa. The contents or extractable substances have 
little, if any, influence upon bacterial flora. Almost all 
common gastro-intestinal bacteria can grow in vitro 
in the- environment of the, normal intestinal contents. 
The determining factor is the physiological state of 
the mucous membrane lining the small intestine from 
the gastric region downwards. 

The lower segments of the small intestine are usu- 
ally considered along with this anatomical unit and 
have been thought to have, in general, the same phy- 
siological functions. The ileum is entirely different 
from the jejunum in respect to the bacterial flora re- 
siding within its lumen. There is a predominance of 
coliform types of flora. Many of these are slow lactose 
fermenters. There is some evidence of dissociation of 
bacteria within the lumen of the ileum. One should 
not forget the increase in lymphoid tissue beneath the 
mucosa and the accumulating evidence indicating an 
excretory function of this lower level of the small 
intestine. 

Most of the information obtained upon the mechan- 
ism of the control of the bacterial flora within the 
lumen of the duodenum and jejunum has been based 
upon animal experiments. Anyone with experience 
realizes that these conclusions must be taken with 
some caution and reservation when applied directly to 
man. 

The mechanism of control of the bacterial life re- 
siding in contact with the mucosa of the gastro-in- 
testinal tract from the oral cavity to the lower level 
of the small intestine has been briefly reviewed. This 
summary was intended to stimuate gastro-enterolo- 
gists to study these factors. The bacteriologist finds 
the alimentary tract a very complex and complicated 
environment for microbic life. The controlling mechan- 
ism of the gastric and small intestinal bacterial flora 
seems to be predominately of a biological nature. The 
intra-intestinal content has never been proven to con- 
tain the inhibiting or differentiating factors which 
act on the viable flora, endogenous and exogenous, to 
produce the microbic population usualy found within 
the lumen of this part of the alimentary tract. Ex- 
tracts of the mucosa by various chemical processes 
have also failed to demonstrate a controlling factor, 
as a matter of fact such extracts stimulate growth of 
bacteria. Until we know more about these various 
factors controlling the composition and density of the 
bacterial population residing within the lumen of the 
stomach and small intestine, we might for purposes of 
convenience consider this a biological mechanism. The 
physiological process of hydrolysis of foods and ab- 
sorption of the split products takes place in those 
parts of the small intestine which have about the same 
density of bacterial flora as the Sahara Desert has. 
botanical flora. 

Lloyd Arnold, Chicago, III. 



Book Reviews 


/„<■* .1 hfrtx Du Fair. 15y I’, Guard nml .1. Moyor- 
May. Paris', Masson cl Ole., 1 Wifi. npo pp„ OS lips., 
fir, French Franc?. 

T HIS excellent exhaustive monograph on the liver 
abscesses i* due to' the observation of I T-l rases at 
the school of medicine, Hanoi. French Intlochine. -1" 
autopsies are reported. The content of the bi*ok is 
ha«ul r.ot only upon the personal experience of the 
authors, but also upon an extensive knowledge of the 
international literature. The bibliography is excel- 
Imt. The authors state that the multiplicity of the 
n!-s{-\;<os dominate the entire question, especially the 
therapy. It always should lve tried to demonstrate 
everyone of the multiple ab-cesses. Therefore the im- 
je'rtanre of the radiologic diagnosis after injection of 
lipoirdol i« emphasin-d; Iwc.nu-e of the preponderance 
of multiple nWr*?e.« therapeutic puncture usually is 
not sutTickr.t, and operation is to be preferred. The 
clinical part befit'*' with extensive statistics. The 
chapter on etiology, and this j—rhnp ; j« jin* most 
ira;s>r:ant contribution of the monograph. demon- 
strate* that amebiasis, at Pa-; : t i Tonkin, plays but a 
small role n« dialogic factor. In only seven ra*rs 
nrtfbia*K **vrt* found! In 27 ea«< s another micro* 
organ Pm rather than nmehn histolytica was found. 
The symptomatology is dPcn-ied thoroughly. The 
importance of systematic radiolopir examination is 
< mph.^ired ; the u*e of nrtifHn! pmurnoperstnneum is 
rejected, that of hepatof raphy with thorium salts was 
r.'-\ tried. X-ray examination usinf injection of lipid- 
<dol pr»*fsdinp operation or during operation is con- 
n’d* ml indispensable. The chapter on treatment is of 
*■!*' -oia! value Iwrau-a- of the eonij.ari*on of therapeutic 
pro- enure* in various countries: one parafraph ta-ml- 
< rs very well the situation in the United States fol- 
lowing the epidemic of arm hie dysentery'; the experi- 
tnrei of th«> Mayo Tiinic are ijuotid in detail. The 
fit'dical treatment is disrobed as far n« amebic forms 
are conferred, e-pe-ially th<* U'<* of emetine althmifh 
it i* net c n u*id**red n> : a specific drug: the effect of 
a-< tar?or)e. carhasnne, de„ j« mentioned, while vatren. 
viefomi and the bismuth compounds are considered n r * 
valuele-s in amebic aloresses of the liver. Tlie last 


chapter contains a detailed description of the opera- 
tive procedures. The monograph can be highly recom- 
mended. It is astonishing that it was possible to write 
it under the special circumstances of a tropical colony. 

Rudolf Sehindler, Chicago. 111. 


T h e .tnVnmiuoKf.s. Hv Walter 11. Eddy, Ph.D. and 
Gilbert Dalldorf, M.D. 

I t II IS book is a sequel of the "Vitamin Mnnunl” 

. which the senior author published in lf)23. Al- 
though the scope of this bonk includes both patholo- 
gical and clinical discussions of the vitamin deficiency 
di senses, the authors state that they have planned to 
present a helpful manual rather than a complete 
treatise of the subject. In the opinion of the re- 
viewer they have accomplished their purpose. 

In Part 1 they discuss the nature and functions of 
vitamins. A. It, C, I), and E and devote chapters to the 
clinical, sub-clinical and anatomical manifestations of 
the several vitamin deficiencies. In addition there 
are well presented chapters discussing Ilcriberi and 
vitamin I?: pellagra and vitamin G: scurvy and 
vitamin C: and rickets and vitamin I). Also there are 
chapters devoted to a discussion of vitamins in re- 
lation to resistance to infection, to morbid effects of 
complicated dietary experiments and to the relation 
between vitamins and blood regeneration. 

In Part II there are three chapters devoted to dis- 
cussion of the standard methods for bio-assay of the 
vitamins; various clinical tests for the estimation of 
vitamin C in the blood am! other body fluids and a 
chapter devoted to the vitamin content of various 

food". 

The authors" index and subject index are satisfac- 
torily complete and brought tip to recent date. 

Although there is much within the covers of this 
book that may he rather stiff reading and somewhat 
over the heads of casual readers, to those genuinely 
interested in this subject there will be found much of 
practical interest and importance. 

II. 15. Vincent Lyon, Philadelphia, Pa. 


Ahsfracts 


Donovan, EmvAnri J. 

Cottptniinl //i//irrfr/>j7stV /’jf/nriV 

Sf mr.it* tVi ffifflHrjt. J . 4. M, 4.* 

Vo?. ;w ( SSt-SKf. Aitff. 2t, 

Cori{vnjtfil hyjn rt rnjihtc j»yU»rir 
t«. it c # «m!iUnn which come* on 
**r\y in infancy, u'linlly between the 
"<or;d and fifth week r.f(e r birth. The 
tif’*- symptom is vomiting which tuny, 
Hut usually does not, start abruptly. 
Tl.e vomitUK is at first small In amount, 
lat iocrenscd gradually and doe* not 


contain bile. This Ss persistent mid 
rcMiItr in rapid dehydration and loss 
of weight. 

When the stomach is partially full, 
peristaltic waves may he visible. In 
addition to tlds, a pyloric tumor usu- 
ally is palpable. The author believes 
this tumor to he pathognomonic of the 
condition. 

Preoprrntive preparation is the nil- 
important factor in surgical treatment 
of tlic-c conditions. There is no need 
to hurry operation. If the baby is in 


bad condition, bo should be given one. 
or two transfusions by the Lindcnmnnn 
method. In addition, he should be given 
from 100 to *100 r.c. of normal saline 
by bvpodermoclysis. The operation of 
choice is the Frcdel-Rmnmslodt. It can 
he done easily, rapidly, nml will give n 
permanent result. 

In n series of 2-lfi cases, the author 
has bad only one death, with none in 
Hie last 113 cases. 

Francis D. Murphy, Milwaukee. 
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Horsley, J. Skelton. ternal penetrating wound is obvious few mattress sutures of fine chromic 

“ Emergency Surgery of the the possibility of serious damage to catgut, the adjacent peritoneal covered 
Stomach, and Duodenum.” South. the stomach or duodenum by a blunt fat brought down against this suture 
Med. Jour., 30 : 5 ^ 9 - 553 , May, 19.17. bIow should be borne in mind. line by another row of the same kind 

’ ' Perforated peptic ulcers may not of sutures and no drain inserted except 

In a consideration of emergency necessar jiy be preceded by gastric in cases of more than eight or ten 
surgery of the stomach and duodenum symptoms. Much confirmation of the hours duration. Decompression of the 
one must bear in mind the mimicry of . diagnosis in suspected cases can be ob- stomach by a Levine tube and intra- 
symptoms offered by non-surgical con- by a flat X-ray plate showing venous dextros in Ringer’s solution 

ditions such as coronary thrombosis gas under diaphragm. The operation raa F he indicated, 
and pulmonary lesions as well as extra- should be as prompt and as simple as Perforation of^ a malignant growth 
gastric surgical diseases as cholecy- possible.- The fluid in the peritoneal demands • a partial gastrectomy even 
stitis, appendicitis, and acute pancrea- cavity should be aspirated, the perfora- though accompaning mortality is high, 
titis. On the other hand while an ex- tion should be closed transversely by a Drainage both locally and in the pelvis 

should be employed in such cases. 

Patients with perforations caused by 
shot, particularly bird shot, usually do 
better when treated expectantly with 
morphine and rest of the gastrointes- 
tinal tract. This is true since the tiny 
wounds are usually effectively' plugged 
by the mucosa. 

Stab or bullet wounds as well as in- 
direct trauma with symptoms of a 
rupture of the stomach or duodenum 
require immediate exploration, control 
of the bleeding and closuz-e of the per- 
foration. 

In any operation on the stomach or 
duodenum low blood pressure readings 
indicative of shock call for intravenous 
dextros in Ringer’s solution or blood 
transfusions. 

Grossly infected abdominal ■ wounds 
are best closed by the "open method” 
of H. C. Gamble, suturing the peri- 
toneun securely but leaving .the re- 
mainder of the wound as open as pos- 
sible. 

Gastric hemorrhage preceding opera- 
tion can usually be controlled by 
medical measures but if too extensive 
or persistent resection of the involved 
area may be required. 

Post-o p e r a t i v e hemorrhage after 
gastric surgery is rather rare now. 
Careful technique and decompression 
afterwards through a Levine or Jutt 
tube are usually all that is necessary. 
If these measures and free irrigation 
of warm tap water or saline at about 
120 degrees are not effective the bleed- 
ing point should be exposed and sutured 
through an exposure in the anterior 
gastric wall, cave beihg taken not to 
disturb the sutures of the previous 
gastro-enterostomy or partial gastrec- 
tomy. 

Failure of the stomach to empty 
after a gastro-enterostomy in rare and 
gastric lavage, for a few days will 
often give relief. If the obstructing 
exudate does not absorb laparotony 
with jejunostomy or more complicated 
procedures may be required. 

The after-treatment of emergency 
gastric or duodenal operations consists 
of free use of intravenous dextrose and 
transfusions, physiological rest of the 
stomach, permission for water by 
mouth if a Levine tube is in the 
stomach, and a very gradual resump- 
tion of a smooth diet. 

J. Duffy Hancock, Louisville. 


In Digestive 


Horlick’s Malted Milk is useful 
in the frequent feeding of ulcer 
patients because: 

1. It is basically a milk food without 
a tough curd formation after inges- 
tion. Therefore it is of value in a 
bland, smooth diet. 

2. The malt flavor of Horlick’s helps 
overcome the monotony often exper- 
ienced in any straight milk diet. 

Horlick’s Malted Milk Tablets are 
most convenient to carry by the am- 
bulatory patient, for frequent feeding, 
whether at work in office or factory. 

HORLICK’S 
MALTED MILK 
CORPORATION 

RACINE, WISCONSIN 
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RED CROSS HEALTH WORK 

"W/ORKING in cooperation with local public health authorities the Red Cross carries 
W on each year hundreds of immunization programs in communities threatened with 
serious epidemics of typhoid and other communicable diseases. 

In addition to its medical and health work on disaster scenes the Red Cross main- 
tains a year-round Public Health Nursing service, which brings the visiting nurse to 
hundreds of small towns and rural communities where medical and hospital facilities 
are at a minimum. Not only through her nursing care of, but also by her instruction 
to mothers and girls in Home Hygiene and Care of the Sick does the public health nurse 
assist the country doctor to safeguard health in these sparsely populated districts. 

All Red Cross services are supported by the annual membership dues of millions 
of Americans who join each year during the Roll Call, held from Armistice Day to 
Thanksgiving. Everyone is invited to have a part in the work of their Red Cross by 
enrolling in their local Chapter. 
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Held, I. W. and Goldbloom, A. Allen. 
Carcinoma of Stomach in a Cured 
Case of A ddi s o n’ s-Biermers 
(Pernicious) Anemia. J. A. SI. A., 
Vo l. 108, pp. 1398-1100, April 21, 
1SS7. 

The authors report a case of Addi- 
son-Biermer’s anemia which was diag- 
nosed and treated in 1927-1928. The 
patient was placed upon liver extract 
and diluted hydrochloric acid. The 
blood apparently returned to normal 
and the patient was considered one of 
those rare cases which was completely 


cured. In January, 1936, he returned 
with the complaint of loss of weight 
and appetite, weakness and occasional 
attacks of vomiting for the past six 
months. Physical examination and 
roentgen examination revealed a 
stomach mass which at operation 
proved to be a carcinoma of the 
pylorus. A gastric resection was done 
from which the patient apparently re- 
covered. 

Verj r few cases of this kind have 
been reported, and the author believes 
that when a recurrence of symptoms 


follows a cure of pernicious anemia 
gastric carcinoma must be thought of. 

Francis D. Murphy, Milwaukee. 

Payne, Robert L. 

"Bile T re c Visualization — Its 
Surgical Importance." South. Med. 
Jour., 30:512-519, May, 1937. 

Cholecystectomy alone in the pres- 
ence of jaundice is an incomplete opera- 
tion (except where acute cholecystitis 
is the cause of a hepatitis associated 
with a cholangetis) and the degree and 
type of common duct obstruction is 
often very difficult to determine clini- 
cally at operation even when a sound 
is passed into the duct and the ampulla 
is dilated. Furthermore, the status of 
the biliary tree post-operatively with 
a T-tube in the common duct can often 
be determined only inconclusively by 
the change in the degree of jaundice, 
stool examinations for bile, chemical 
and miscroscopical study of the ex- 
ternal biliary drainage, and by irriga- 
tion through and by frequent clamping 
off the T-tube. For these reasons any 
procedure giving rather positive in- 
formation regarding these conditions is 
of great value. 

Such a method is used by Payne who 
follows the Mixter-Robins-Hermanson 
technic in his bile tract surgery. The 
procedure described in detail consists 
in the use of an opaque medium, hip- 
puran, which may be injected into the 
common duct by a short shouldered 
angled No. 18 gauge needle during the 
operation, after aspirating the ductal 
system through the same needle, or 
may be injected through the T-tube 
post-operatively. One or more X-rays 
are taken after the injection to visu- 
alize the biliary tree. The use of hip- 
puran appears to be harmless and 
properly interpreted plates reveal much 
positive information — not only regard- 
ing the degree or type of obstruction 
but also among other things even the 
reflux of bile into the pancreative duct. 

Eight cases are described and illus- 
trated with unusually good photo- 
graphs. The method seems relatively 
simple and the results most convincing. 

J. Duffy Hancock, Louisville. 

King, E. L., Faust, -Ernest C. and 

Sanders, John T. 

" Intestinal Parasitic Infections 
Complicating Pregnancy." South. 
Sled. Jour., 30:515-519, May, 1937. 

Most readers, especially those not 
from the South, will be surprised at 
the incidence of intestinal parasites 
found in white pregnant women ad- 
mitted to the New Orleans Charity 
Hospital. In a period of six and one- 
half years there were 3,290 cases ad- 
mitted and 10 per cent were found to 
have Endamoeba histolytica, 5-G per 
cent hookworm, 3.5 per cent ascaris, 
and varying percentages of the rc- 
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latively harmless parasites — many of 
the patients having multiple infections. 
Had the number of stool examinations 
per patient been more adequate the 
incidence would probably have been 
even greater. 

None of the patients with emabic in- 
fections presented any serious symp- 
toms although approximately 50 per 
cent had diarrhea of variable intensity. 
Because of the short period of hospi- 
talization only a few were treated, and 
the drugs most favored were chiniform, 
earbarsone, and vioform. 


Hookworm infection is serious be- 
cause of the frequency associated 
anemia, the latter condition resulting 
in a lowered resistance. Toxemia, 
abortion, fetal death and premature 
labor have been reported by other ob- 
servers as showing an increased inci- 
dence in badly infected patients. The 
treatment used in the hookworm cases 
consisted of tetrachlorethylene in 3 
c.c. doses given in hard gelatine 
capsules on an empty stomach, a saline 
purge being given the night before and 
two hours after administration of the 
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drug. This course of treatment was 
repeated in some cases and in others 
additional medication for nscaris was 
given when indicated. 

Ascarinsis is ordinarily not serious 
but nausea and vomiting, intestinal 
discomfort, obstruction, perforation or . 
peritonitis may develop. Treatment 
consisted in the administration of one 
gram of hexylresoricinol crystals in 
hard gelatin capsules on an empty 
stomach, followed by a saline purge 
and no food for five hours. 

In none of the infected cases given 
treatment did abortion or premature 
labor occur — in fact it was believed 
that those complications were actually 
avoided by the eradication of the in- 
fection. 

J. Duffy Hancock, Louisville. 
Boras, Edwin. 

Bay Fever and Asthma During 
and After Jaundice. J. A. Ilf. .4., 
Vol. 100, pp. 113-1T5, July 10, 
1937. 

Cincoplien has been reported many 
times ns the etiologic agent in disease 
of the liver. The author reports the 
case of a man, 3G years of age, who 
came to him complaining of jaundice 
of three weeks’ duration. For the past 
eight years he had been suffering with , 
hay fever, which affected him during 
the month of August. The entrance 
complaint was due to the taking of < 
one hundred cincophen tablets over the 
course of ten months, for some rheu- 
matic pains he had. It was noticed 
that with the appearance of the jaun- 
dice, both the hay fever and tire rheu- 
matic symptoms disappeared. After a 
stormy convalescence the jaundice dis- 
appeared and the patient made a com- 
plete recovery. The next summer he 
was observed for the development of 
asthma which did not occur despite 
deliberately living in a ragweed in- 
fested area. An intracutaneous test 
was done at this time, followed by a 
conjunctival test, both Gf which were 
positive although no constitutional 
symptoms developed. 

Francis D. Murphy, Milwaukee. 

Morrison, Lester M., Swarm, Wm. A. 

and Jackson, Chevalier L. 

Syndrome of Bypochronic Anemia, 
Achlorhydria and Atrophic Gas- 
tritis. J. A. ilf. A., Vol. 100, pp. 
108-111, July 10, 1037. 

In a review of four hundred gastro- 
scopies, it was observed by the authors 
that a group of patients who had a 
hypochronic anemia and achlorhydria, 
had an atrophic gastritis, gastroscopi- 
cally. The authors use the classifica- 
tion of atrophic gastritis adopted by 
Moutier, namely: diffuse and seg- 
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mentcd chronic atrophic gastritis. 
These occur in three stages: (1) thin- 
ning out of mucosa; (2) effacement of 
gastric rugae; (3) arborization of the 
underlying and submucosal vessels. 

The authors concisely discuss the 
opinions of various authorities on the 
etiology of the condition and believe, 
themselves, that it is the partial ex- 
pression of a syndrome and not a dis- 
ease entity. They conclude by saying 
that these cases will be studied during 
ensuing years, especially as regards 
the genesis of carcinoma of the stomach 


and esophagus, combined sclerosis of 
the cord and pernicious anemia. 

Francis D. Murphy, Milwaukee. 

Lindsay, R. B., Newman, J. R. and 
Hall, I. C. 

An Outbreak of Botulism in 
Wyoming. J. A. M. A., Vol. 10S, 
pp. 1901-1904, June 5, 1937. 

Cases of mushroom poisoning have 
frequently been reported, but only once 
has there been a report of botulism due 
to mushrooms. 


The author reports an outbreak of 
botulism, type A, in a family eating 
home-canned mushrooms. Two children, 
aged two and one-half and five and 
one-half years, died because of res- 
piratory paralysis before antitoxin 
could be administered. The mother 
and another child never showed any 
signs or symptoms of poisoning, but 
the father developed slight difficulty in 
swallowing during the second week, 
but recovered. These people received 
the antitoxin. 

It was, believed that the toxin of this 
strain was comparatively weak, but 
the culture showed a fairly patent 
strain of B. botulisms, type A. 

Francis D. Murphy, Milwaukee. 

APPENDICITIS 

Davis, James E., Muske, Paul H., 

Mulligan, Phillip L. and Gutov, 

Julius. 

A Statistical Survey of 10,000 
Consecutive Cases at Providence 
Hospital. J. A. M. A., Vol. 108, 
pp. 1498-1500, May 1, 1937. 

This is a survey of all the appendi- 
citis cases occurring at Providence 
Hospital during the period from Janu- 
ary, 1935, to May, 1935. More than 
98 per cent of the cases were examined 
histopathologically. In 85.6 per cent 
of the' cases clinically diagnosed as 
acute appendicitis, the diagnosis was 
confirmed pathologically. 

There were 379 deaths in this series, 
of which 93 or 24.6 per cent were 
chronic; 257 or G7.8 per cent were 
acute; and 11.51 per cent were not 
classified. There were 6,076 females 
and 3,306 males in the group. There 
were more females because appendec- 
tomy was done in them in conjunction 
with other surgery. However, the mor- 
tality rate was higher in males because 
there were more acute, suppurative, 
gangrenous and ruptured appendices 
in this group. 

The age of patients varied from ten 
months to 80 years. It was observed 
that the extremes of life produced 79.6 
per cent of the total mortality, al- 
though 82.6 per cent of the cases were 
between the ages of 10 and 40 years. 

The temperature on admission varied. 
Those with acute appendicitis had 
higher temperatures than the chronic 
cases had. Those which terminated 
fatally had temperatures ranging be- 
tween 102 and 104 F. 

Eyerly, James B. and Breuhaus, 

Herbert C. 

Treatment of Ulcerative Colitis 
with Aluminum Hydroxide and 
Kaolin. J. A. M. A., Vol. 109, pp. 
191-195, July 17, 1937. 

Kaolin is one of the oldest remedies 
for the treatment of colitis known to 
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demonstrable toxic effects when given six cases and believes that it bears 
orally, but has been known to cause a clinical trial. 

rapid drop in the red cells of two or Francis D. Murphy, Milwaukee, 

three million when injected in large 

doses - ' Kunath, Carl A. ' 

In the treatment of .ulcerative coltis Thc standees Gall Bladder. J A 
the author has used a mixture of three ' j|/. A., Vol. 100, pp. 183-187, July 

to five ounces of kaolin and aluminum. 17, 1037. 

hydroxide in three to five ..ounces of The author has analyzed one hun- 
water given rectally once daily and re- dred cases of noncalculous cholecystitis 
tained as long as there is no djscom- in which the gall bladder was removed, 
fort. He has had excellent success in After comparing them with a similar 

series in which stones were present, he 
concludes that the stoneless cases show 
a greater morbidity, a higher post- 
operative mortality and only about 
half as many cures. He analyzed the 
stoneless cases from both the path- 
ologic • and the physiologic standpoint, 
but could find nothing indicative of 
the prognosis from either viewpoint. 
Generally, the more marked pathologic 
change present, the better the results. 
Colic was cured in eighty-six per cent 
of the cases, and dyspepsia in thirty- 
three per cent. Thirty-eight per cent 
of cases with no dyspepsia preopera- 
tively complained of it postoperntively. 
He found some cases of poor results to 
be due to errors in diagnosis. These 
included cases of duodenal ulcer, 
duodenal diverticulum, a tuberculous 
spondylitis, chronic gonococcic peri- 
tonitis, and, in the majority of cases, 
gastro-intestinal nervous disturbances. 
Francis D. Murphy, Milwaukee. 



man. It has been used successfully in 
the treatment of Asiatic Cholera. Its 
action is considered to be twofold: 
First, a mechanical action by which 
large numbers of bacilli are enclosed 
and carried off, but are not killed; 
second, the kaolin takes up toxins by 
adsorption. 

Aluminum hydroxide is similar to 
kaolin, but has a greater colloidal 
activity, and also some astringent 
action. It also may act as a weak base 
or weak acid and has been used in the 
treatment of peptic ulcer. It has no 
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Soricin is a detoxifying agent. Clin- 
ical results have been gratifying in 
the treatment of many conditions 
originating from the bowel. It is indi- 
cated in mucous colitis, spasticand non- 
ulcerative colitis, intestinal toxemia, 
‘•irritable colon,” allergic diarrhea, 
and toxic absorption from the bowel. 

Kline suggests the use of sodium 
ricinoleate (Soricin) in tuberculous 
enteritis because; 

1 . It has advantages over castor oil, being 
free irnm disagreeable and nauseating 
effect. 

2. It may be administered steadily and over 
periods as lone as may be desired. 


3. It appears to maintain thc normal in- 
testinal gradient and to reduce toxicity. 

4. It shows evidence of relieving thc symp- 
toms attendant upon intestinal tubercu- 
losis without thc necessity of producing 
purgation. 

For oral administration Soricin is 
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Stein, J. J. and Hontscii, F. K. 

Adenocarcinoma of the Rectum 
with UnusualSitcs of Metastascs. 
J. A. hi. A., Vol 10S, pp. 1770, 
May 22, 1937. 

There have been sixteen cases of 
adenocarcinoma of the rectum with 
metastasis to the liver reported. Many 
of these cases arc characterized by 
priopism and the author believes that 
such a condition always should suggest 
the presence of ■ some pelvic tumor. It 
is also believed that anatomically or 
physiologically such metastasis cannot 
be explained on a vascular or lymphatic 
basis. The author explains the metas- 
tasis by extension into the corpus 
cavernosum by way of the isebioreeta 
fossa and then through the junction of 
the deep and superficial triangular 
ligaments, with the fascia of Colics 
into the superficial perineal space. The 
author also reports a case with metas- 
tasis to the right leg and right foot. 

Francis D. Murphy, Milwaukee. 
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Case, James L. 

Comparison of Methods of 
Roentgen Examination of the 
Colon. J. A. M. A., Vol 108, pp- 
2028-203!,, June 12, 1937. 

Thc usual procedure in intestinal 
X-ray examination includes the opaque 
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CANNED FOODS IN THE CONTROL OF 
LATENT AVITAMINOSIS C 


• The identification of cevitamic acid (1- 
ascorbic acid) as vitamin C served as a direct 
stimulus for the intensive study of the mul- 
tiple problems involved in determining the 
human requirement for this factor. As a re- 
sult of much extensive work, there have been 
developed three methods for estimating the 
intake or store of vitamin C in the body. 

The “retention or saturation” test is carried 
out by administering a massive dose of vita- 
min C and determining the amount excreted 
in the urine in a given time (1). 

As a second method, the daily excretion of 
vitamin C in the urine is considered indica- 
tive of adequacy of the intake (2). 

A third method is the determination of the 
amount of vitamin C in the blood plasma or 
serum (3). 

These tests have been combined in balance 
studies and may sen e as valuable checks in 
the diagnosis of latent scurvy, when used 


separately or in conjunction with the less 
specific capillary resistance test (4). 

Evidence is accumulating from the applica- 
tion of these tests which confirms the older 
view that acute cases of scurvy are rare in 
this country. However, this evidence does ' 
indicate rather wide occurrence of the sub- 
clinical forms of scurvy (5). 

Correction of this condition is largely a mat- 
ter of modification of the diet to include 
more liberal quantities of the fruits and 
vegetables which are known to be good 
sources of vitamin C. Recent reports indicate 
that vitamin C in such fruits and vegetables 
is afforded a good degree of protection dur- 
ing modern canning operations (6) . 

Since they are available at all seasons on 
practically every American market, these 
canned foods afford a valuable and econom- 
ical means of controlling latent avitami- 
nosis C. 
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meal with observation of the opaque 
residues as they move along- the large 
bowel, followed by contrast enema ad- 
ministered under screen control by the 
radiologist himself with appropriate 
film records during the course of the 
fluoroscopy and subsequent observa- 
tions after the patient has attempted 
to expel the contrast fluid. In anal in- 
sufficiency, the use of barium may be 
necessary even though the contrast 
clysma would be the method of pre- 


ference. In cases in which there is a 
serious obstruction the use of um- 
brather in the oral contrast method 
may be desirable. The author believes 
that preliminary cleansing of fecal 
residues is ideal. He uses liquid petro- 
latum orally for one or two days or 
even 30 c.c. of castor oil the day be- 
fore, followed by enemas the morning 
of examination. If an obstructive 
lesion, such as a carcinoma of the 
colon is suspected, the contrast enema 
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is given first, followed later by air in- 
jection and stereoscopic films if neces- 
sary. In differentiating various types 
of colitis, the diagnosis of early carci- 
noma or the discovery of polyps and 
mucosal ulcerations, the double con- 
trast method is of value. 

Francis D. Murphy, Milwaukee. 

Long, Charles Francis. 

Leukocyte Behavior During Gan- 
five Analysis. J. A. ill. A., Vo!. 
109, pp. 23-25, July S, 1937. 

Kern was the first to suggest the 
fact that there might be some’relation- 
ship between peptic ulcer and allergy; 
Vaughan’s work indicated that there 
might be a relationship between leuko : 
penia and food allergy. Gay believes 
that some cases of peptic ulcer may be 
associated with food sensitivity. 

If some peptic ulcers were allergic 
manifestations, then, according to the 
author, some cases would certainly be 
found in a gastro-intestinal clinic such 
as his, using the Ewald test meal con- 
taining the most powerful allergens, 
milk and wheat. 

In a series of 100 patients on whom 
113 fractional gastric analyses were 
done and 678 leukocyte counts and dif- 
. ferential counts, the following results 
were obtained. Thirteen showed achlor- 
hydria, twelve showed hypochlorhydria, 
thirty-five showed euchlorhydria and 
•forty showed hyperchlorhydria. The 
differential counts were of no signifi- 
cance. The leukocyte behavior showed 
that sixty-nine per cent fell into the 
indeterminate group. The author con- 
cludes that there is no actual relation- 
ship between the acid values and the 
leukocyte behavior. , 

Francis D. Murphy, Milwaukee. 

Freiberg, Henry B. 

Esophageal Stricture Dilated with 
Urologic Instruments. J. A. .V. 
A., V ol 10S, pp. 17S1-1783, May 
22, 1937. 

The treatment of esophageal stric- 
tures is primarily the domain of the 
otolaryngolotist. , They usually -occur 
following the swallowing of lye, corro- 
sive materials and some poisons. As 
the stricture develops, the patient 
notices increasing difficulty in swallow- 
ing first of solid foods, and later even 
of liquid foods or fluids. This stricture 
can at first be dilated from above, but 
as the stricture advances, this becomes 
more difficult and finally impossible. 
Then a gastrostomy is done and the 
patient fed in this way. The author 
presents two cases of esophageal stric- 
ture in which retrograde bouginage 
through n gastrostomy wound was per- 
formed with satisfactory results. 

Francis D. Murphy, Milwaukee. 
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Gross, H. 

Sclerosis of the Hepatic Veins in 
Chronic Congestive Heart Failure. 
Arch, of Pathology, 23:i-4&7, 
April, 1937. 

In a study of the inferior vena cava 
and the hepatic veins to their terminal 
branches in cases of chronic congestive 
heart failure due to various causes, the 
author found histologic changes com- 
parable to those seen in arteries sub- 
jected to increased intra-vascular pres- 
sure. Macroscopically thickening of the 
intima with raised yellowish plaques 
were seen together with dilatation of 


the vessel and longitudinal fibrous 
streaks. The smaller the caliber of the 
vein the less marked was the fibrosis, 
but fibrous streaks were observed into 
the smaller branches. Microscopically 
the intima was found well preserved 
and usually markedly hypertrophied. 
This hypertrophy appeared roughly 
proportional to the degree of muscular 
hypertrophy of the media. The elastic 
tissue was also hypertrophied and es- 
pecially was it marked in those veins 
in which the muscle elements of the 
media had suffered fragmentation and 
subsequent hyalinization and invasion 


of replacement connective tissue. This 
type of change was especially seen in 
cases of very long ' standing passive 
congestion. In cases of less duration 
the degree of muscular hypertrophy 
was very marked and oftentimes the 
outstanding feature of the picture. In 
places a localized accumulation of 
muscle cells on opposite sides of the 
vein greatly narrowed its lumen. Al- 
though yellowish plaques were found 
in some places these lesions were not 
marked by fatty changes and calcium 
deposition; this in contradistinction to 
the changes found in arteriosclerosis. 
The author believes these changes in 
the wall are essentially the result' of 
increased intravascular pressure, thkt 
they are local in significance, largely 
compensatory in nature, and are not; a 
part of a widespread vascular disease. 
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CONNOTATIONS. By H. J. Sims, 
Denver, Colo. 

. Nephropexy was first performed by 
Hahn on April 10, 1881. Kuester, Es- 
march and Delhaes each report having 
performed nephropexy in 1882. Kues- 
ter performed bilateral nephropexy in 
1883. Weir Was the first in America 
to successfully perform a nephropexy. 
Dowell of Galveston, was long credited 
with priority. Whether Dowell should 
receive this recognition may he judged 
by his case report. He passed a large 
needle threaded with a tape through 
the abdominal wall and the tumor. The 
ligature remained three months. Six 
months later an attempt was made to 
reintroduce the soton. The needle was 
broken and the broken end remained in 
the abdomen. At the end of two months 
the ligature was again successfully 
introduced. The patient was admitted 
to the State Lunatic Asylum in Austin, 
Texas, for two years. During this con- 
finement the seton passed. Her condi- 
tion improved and she was discharged 
from the institution. Two years later 
the kidney was removed. 

Sonnenberg, in 1881, aware of un- 
successful autoplastic methods of re- 
pair of exstrophy of the bladder advo- 
cated extirpation of the bladder and 
union of the ureters to the urcthal 
mucosa. Maydl suggested and Mikulicz 
attempted on two cases to transplant 
the ureters into the rectum. One 
patient died from chloroform poisoning 
and the other passed urine and feces 
involuntarily. 

Causalgia, as a clinical entity, has 
been known since the days of 1 804 
when Weir Mitchell, Moorhousc and 
Keen first described the syndrome. It 
follows an injury and is characterized 
by severe constant and burning pain in 
the. region supplied by one or more of 
the major nerves to an extremity. 

Oppenheim, in 1899, was the first to 
recognize a hyphphysoal tumor with 
Roentgen evidence. 
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IVutz, writing in 1883, denied that 
any large cyst of the urachus had been 
reported. He rejected all previous case 
records believing all reported cases 
represented either notable diagnostic 
errors or the description was so elusive 
to prevent classification. 

Werth, in 1899, recommended enter- 
ostomy for relief of intestinal obstruc- 
tion. 

In 1890, Vanderveer was able to col- 
lect from the literature twenty-two 
cases of sarcoma of the bladder occur- 
ring in childhood. 


The McBurney incision for appen- 
dectomy was described in 1894. 

Gross, one of the ablest surgeons in 
the eighties, said, “The treatment' of 
renal abscess must at first be strictly 
antiphlogistic and afterwards support- 
ing.” 

Emil Bock, in 1880, described ade- 
noma of the sebaceous glands. i 

In 1894, Gallup was able to collect 
sixty cases of fracture of, the astra- 
gulces. 

Twenty-seven years prior to 1877 


only 150 excisions of the thyroid gland 
had been recorded. 

A. C. Butler-Smythe, in 1897, was 
the author of a text book containing 
119 pages. This book recorded all the 
ovariotomies done by the author — a 
.series of 54 cases. He attributed his 
unusual success to abundant flushings 
of the peritoneal cavity with warm 
boiled water. 

The treatment of exstrophy of the 
bladder previous to 1850 was mechani- 
cal. The object was to protect the 
bleeding mucous membrane and retain 
the urine. . The first defined operative 
procedure was outlined by Roux, in 
.1852. ‘ . 
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Gray, Howard K. and Kernoiian, 
James W. 

Meckel’s Diverticulum Associated 
■ with Intussusception and Adcno- 
. carcinoma of Ectopic' G as trie 
Mucosa. J. A. ill. A., Vo l. 108, p;i. 

, U80-U83, May 1,1937. 

Meckel's diverticulum occurs in about 
3 per cent of all individuals and 
benign ulcerating processes in ectopic 
gastric mucosa have also been de- 
scribed frequently, but the develop- 
ment of a malignancy in the ectopic 
gastric mucosa • of a Meckel’s diverti- 
culum is extremely rare. The authors 
. report the case of a woman who com- 
plained of vague abdominal pains of 
six years’ duration. This was in the 
epigastrium in the lower abdomen, 
particularly’ on the right and in the 
lower back. Physical examination re- 
vealed a diastasis recti, slight tender- 
ness over the right costal margin, and 
tenderness and a mass in the right 
lower quadrant. There was also an egg 
shaped mass in the ileocecal region. 
X-ray of the colon revealed a filling 
defect involving the ileocecal region. 
At operation an intussusception of the 
terminal portion of the ileum was 
found which, when reduced revealed 
another intussusception which ap- 
peared to be a large Meckel’s diverti- 
culum. A segmental resection of the 
ileum was performed by making nn 
end to end anastomosis with an entcro- 
annstomosis. The patient made n suc- 
cessful recovery and reported one year 
Inter that she was feeling fine, except 
for some slight discomfort in the Tight 
side at times. Microscopic examination 
of the diverticulum revealed that the 
mass within it-was an adenocarcinoma. 

Francis D. Murphy, Milwaukee. 

Bassler, Anthony. 

Primary Suppurative Cholangcitis. 
J. A. M. A., Vol. 109, pp. sr.i-m, 
Sept. 11, 1937. 

Suppurative cholangcitis is usually 
secondary to cholelithiasis, bile duct ob- 
struction, parasites, carcinoma, and 
wasting conditions. The onset is in- 
sidious. It may begin as an acute catar- 
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rhal jaundice. Pain is usually absent 
until late in the condition. The liver is 
diffusely enlarged and there is a poly- 
morphonuclear leukocytosis. The diag- 
nosis of the primary form is usually 
very difficult, but when it can be estab- 
lished as being secondary to something 
like gall stones, the diagnosis is fairly 
simple. 

The author presents the case of a 
physician who presented himself with 
the complaint of jaundice of three 
weeks’ duration. The illness began 
after an emotional shock and was 
characterized by jaundice, clay colored 


stools, bile stained urine, pruritus, 
anorexia, Joss of weight and weakness. 
The temperature varied between 100 
and. 105, and there was a leukocytosis 
of 10,000 to 22,000. The comparison of 
the blood phosphatase and urobilinogus 
tests suggested involvement of some 
liver tissue. 

Operation was performed, the gall 
bladder and bile ducts were examined 
and no stones were found. Choledochos- 
tomy was accomplished with a T tube, 
and cholecystogastrostomy was per- 
formed. A densely adherent appendix 
was removed. Microscopically, small 
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sections of liver showed small foci of 
necrosis with polymorphonuclear . in- 
filtration. The wall of the gall bladder 
showed an active inflammatory pro- 
cess. After a very stormy convales- 
cence, he recovered and is now back at 
work. 

Francis D. Murphy, Milwaukee. 

David, Vernon C. 

Chronic Intestinal Obstruction Due 
to Lesions of the Large Bowel. 
S. G. O., Vol. Ci, No. 2A, pp. 291- 
285, Feb. 15, 1937. 

Sub-acute and chronic obstruction of 
the large bowel is caused by cancer far 
more often than by any other disease. 
Diverticulitis and ulcerative colitis are 
next, while strictures, granulomatous 
lesions, and end. ometriosis and poly- 
poid tumors are rare causes. Acute ob- 
struction develops when any of those 
processes completely occludes the bowel 
of in other uncommon conditions, such 
as congenital atresia of the bowel, 
volvulus, intussusception or strangula- 
tion, ns occurs in a sliding or dia- 
phragmatic hernia. 

The symptoms of chronic obstruction 
duo to cancer may be so slight as to 
escape the notice of any but an alert 
patient. 

After the point of obstruction has 
been determined a colostomy or cecos- 
tomy, proximal to that point, should be 
made as a preliminary operation. At 
that time the abdomen should be ex- 
plored and the operability of the tumor 
determined. If it is found to be in- 1 
operable a short circuiting operation 
around the tumor may be made. The 
author warns against radical opera- 
tions or even short-circuiting anasto- 
moses in the presence of even a slight 
degree of obstruction. 

When' diet, belladonna, heat and rest 
do not relieve the obstruction ' due to 
the diverticulitis, colostomy may be 
necessary. After six to twelve months 
the colostomy may be closed if the dis- 
• eased portion has returned to a fairly 
normal state. 1 

Acquired strictures of the rectum 
caused by advanced lymphogranuloma- 
tosis inguinale is best treated by per- 
manent left-sided colostomy. 

Rarely congenital strictures arc not 
recognized in childhood and persist, 
causing mogacolon in adults. 

Six figures accompany the article. 

Horsley, J. Shelton. 

Resection of the Rectosigmoid and 
Upper Rectum for Cancer with 
End-to-Rml Union. S ■ G. O., Vol. 
M, ,\"o. 2 A, pp. 315-321, Feb. 15, 
1937. 

The desirability of preserving the 
function of the rectum and anus in the 
treatment of cancer of the recto-sig- 
moid and upper rectum prompts the 
author to report a method of resection 
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of that part of the bowel .with end-to- 
end union. 

Since the spread of cancer of the 
recto-sigmoid and rectum is by way of 
the lymphatics and therefore mainly 
upward, it is not necessary to remove" 
a, large part of the bowel below the 
growth. 

A preliminary cecostomy by means 
of which all fecal material is diverted 
from the distal colon is absolutely es- 
sential to the success of any end-to-end 
anastomosis in the colon. In order to 
secure this the author inserts a plug of 
vaseline gauze into the distal opening 
of the bowel through the opening in 
the cecum if it is necessary. The bowel 
is cleansed by irrigations from above 
and enemata from below. If, after the 
establishment of the cecostomy, there 
is a tendency to looseness of the bowels 
that must be controlled for several days 
before the resection is undertaken. 

For the operation spinal anesthesia 
is preferable. The patient is grouped 
and a blood transfusion is given at the 
close of the operation, or later if it is 
deemed necessary. If the liver contains 
metastases which are not extensive and • 
the lesion is obstructive in type, the re- 
section is carried out as planned. If 
the tumor is found to extend too low 
to allow end-to-end union, the ab- 
domino-perineal ' resection after the 
method 'of Miles, is carried out. The 
author has used Steinberg’s coli- 
bactragen in -all cases and believes it 
to be a distinct advantage. 

After the operation enemata or 
irrigations of the large bowel should 
not be given. After two weeks the plug 
in the distal stoma of the cecostomy 
and what passes through is allowed to 
pass. Mineral oil is given in adequate 
amounts and a low residue diet is ad- 
vised for at least a month after opera- 
tion. 

When it is evident that the colon has 
resumed its function, the cecostomy 
may be closed. The author inverts the 
mucosa of the cecum and finally frees 
the cecum from the parietal peritoneum 
and fixes it against the peritoneum 
above the incision, which is closed with 
catgut sutures. The remainder of the 
wound is packed open with vaseline 
gauze. 

Three cases are reported in detail. 
Eleven figures accompany the article. 
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NOTICE 

The 1038 meeting of the American 
Proctologic Society will be held at the 
St. Francis Hotel in San Francisco on 
Saturday, Sunday and Monday, June 
11th, 12th nnd 13th, under the Presi- 
dency of Dr. H. 7j. Hibshman of Phila- 
delphia. Dr. Granville S. Hanes of 
Louisville, will deliver the first annual 
Joseph M. Matthews address. 

Guests sponsored by members of the 
Society will be admitted to the sessions. 

Curtice Rosser, Dallas. 
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II there were 

germ of disease in the world 

there would be no need to employ the sterility of milk 
to safeguard against infection of healing ulcer tissue. 


Purely hypothetical, of course; — presented, however, to emphasize the 
fact that modern "astro-intestinal therapy requires the use of a mille 
free from pathogenic organisms, and that Irradiated Pet Milk is the - 
only form of milk surely and completely free from bacterial life. 

Even though it were impossible for milk of any kind to cause infec- 
tion there still would he good reasons to prescribe Pet Milk in the 
dietary for digestive disorders: 

Being whole milk evaporated to double strength, it is high 
in calories, and a better balanced food than a milk and 
cream mixture. 

Flocculent in coagulation, it is not likely to have trau- 
matic effect on tissue in the region of healing. 

Containing coagulated whey proteins, there is less likeli- 
hood of allergens entering the blood stream of individuals 
sensitized to milk. 

Furnishing coinplcmcntal vitamin D created by irradia- 
tion, it facilitates utilization of calcium and phosphorus. 

Costing less than cither high or low grade bottled milk, 
it is the least expensive of all milks. 

These qualities, added to sterility, strongly indicate the usefulness 
of Pet Milk in the dietary for digestive diseases. 
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1T.T MIT.K COMPANY. 1416K ARCADE 15UII.DTNC. ST. T.OUTS, MO. 

Please send me, free of charge. 

0 Sample-, of Irradiated Pet Milk 0 “Tlw Story of Irradiated Pet Milk" 

0 Recipe book — “Recipes Rich in Milk"' 
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Wangensteen, Owen H. 

Rationalizing Treatment in Acute Intestinal Obstruc- 
tion. S. G. 0., Vol. B! t , A lo. 2 A, pp. 273-280, Feb. 1.7, 
1087. 

In a renew of some the pathologist physiology of intes- 
intal obstruction the author points out that the increased 
intraluminal pressure by compromising the blood supply of 
the bowel wall leads to tissue necrosis and perforation 
leading to transperitoneal absorption. The concept that a 
toxic substance is absorbed from the wall of the obstructed 
bowel has been discarded. Intraluminal pressure is re- 
duced in high obstructions by reverse peristalsis which, 
with vomiting, reduces the mineral and fluid content of 
the patient so rapidly that death ensues from their in- 
sufficiency. Replacement of fluid and minerals prolongs 
life in cases of high intestinal obstruction. The important 
factor in the treatment of low intestinal obstruction is 
the reduction of intraluminal pressure before the bowel 
wall has been damaged. 

The concurrent occurrence of intermittent cramp-like 
pain and borborygmus establishes the presence of intes- 
tinal colie. This, in the absence of enterocolitis and in 
combination with some degree of distension of the ab- 
domen, establishes the presence of an intestinal obstruction. - 

Where this obstruction is due to volvulus, intussuscep- 
tion, or a strangulated hernia, the treatment is apparent. 
In certain other instances in which the required treatment 
is not so plainly indicated the author observes three essen- 
tials for the proper procedure. (1) The sterility of the 
peritoneal cavity must be preserved inviolate. (2) The 
operation of least magnitude which will undo the injurious 


' - ^ rs. 

ip JbepenMU 

Fcholeresis % 

amt Ifi 

CHOLAGOGUE H 

fiction 


'Mji, 


Free From Undue Purgings 

Decholin augments the production o! bile by 
the liver cells 100*200 % — true choleresis. 
Cholagogue action follows as a direct con- 
sequence, since the increased bile flow fills 
the gall bladder more thoroughly, and 
prompts more complete evacuation. * * * A 
Single Chemical Entity — dehydrocholic 
add — Decholin does not depend upon the 
addition of irritant cathartics for its action, 
nor does it produce undesirable purgings, 
as is tho case with so-termed "cholagogues." 
Decholin is of proved value in chronic 
cholecystitis, cholangitis, hepatitis, and 
functional hepatic insufficiency. 

Riedel-de Haen,Inc. 

105 Hudson Street NewYork.N.Y. 
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effect of the obstruction he performed. (3) That immedi- 
ate restoration of the continuity of the intestinal tract be 
a matter of secondary importance unless the resulting 
fistula would prove serious. 

In certain simple obstructions in which the location of 
the block has been determined by X-ray, suction may be 
applied and its results followed carefully by frequent films 
of the abdomen. If the bowel is returning to .normal state 
tho treatment may he continued. This form of treatment 
should not be undertaken alone for low intestinal obstruc- 
tion or for any occlusion of the large bowel. It is valuable 
only as a pre-operative procedure in those cases. 

Four figures and a bibliography accompany the article. 

Nickerson, D. A. and Williams, R. H. 

Malignant Tumors of the Small Intestine. Amcr. 

Jour. Path., XIII :1, 5S, Jan., 1087.. 

The authors report 10 cases of primary neoplasm of the 
small intestine occurring in 11,206 autopsies performed in 
the Mallory Institute of Pathology during the past 40 
years, and review briefly the literature on the subject. 
The 10 cases consisted of 2 leiomyosarcomas arising in the 
duodenum and 8 carcinomas, 6 of which occurred. in the 
duodenum and 2 in the jejunum. The incidence of the 
latter to carcinoma of the intestinal canal in the series 
was 2.33 per cent. 

Metastnses, especially into the liver and the regional 
lymph nodes, occurred abundantly in 7 of the 8 cases of 
carcinoma. The 2 cases of sarcoma showed no secondary 
growths. 

■ The symptoms and clinical findings arc briefly sum- 
marized in the report and are of interest. Duration of 
symptoms before the patients entered the hospital was 
over 7 months. The clinical picture depended upon the 
site of the tumor, the type and grade and the presence of 
metastascs. Bloating and epigastric pain after eating, 
sometimes vomiting or an acute attack of intestinal ob- 
struction occurred. Weakness, loss of weight and strength, 
altered bowel function and progressive anemia were usu- 
ally present. The roentgen ray findings in 4 of the 10 
cases were dilatation of the stomncli with gastric residue 
without demonstrable gastric lesions and distortion of the 
duodenum. All were diagnosed as extrinsic tumors or 
deformities due to adhesions. 

N. W. Jones, Portland. 


Wilder, Russel M. 

Clinical Investigations of Insulins with Prolonged 
Activity. Ann. /nt. Med., Vol. 11 (O. S., Vol. XVI), 
July, 1037. 

This is a very thorough study of the peculiarities of the 
action of insulins with prolonged activity, and their ad- 
vantages in insulin hypersensitive diabetics of five years 
or longer. < 

The author presents case reports with charts illustra- 
ting: (1) the prolonged action of protamine insulin in 
comparison with the plain, calcium and zinc protamine; 
(2) studies of prolonged hypoglycemia; (3) the control 
of glycosuria by diet. 

One dose of crystalline insulin (which is quicker acting) 
will not hold over twenty-four hours, so he recommends 
crystalline and protamine insulin given at the same time, 
administered in different syringes, as producing the most 
evenly balanced results. 

An able discussion of protamine insulin to prevent pro- 
tein waste, and’ in treatment of diabetic acidosis, com- 
pletes this very worthy paper. 

B. B. Vincent Lyon and Clifford II. Arnold, Philadelphia. 
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Restricted Diets 


F ACED with the necessity of removing 
offending foods from the dietary, the 
physician well recognizes the serious 
threat to general metabolism, particularly 
through the curtailment of the necessary 
vitamin and mineral intake. 

In the case of the obese, or diabetic, a diet 
low in total calories — with a diminution in 
carbohydrates and a limitation of fats — 
inevitably presages a deficiency in most of 
the vitamins, especially A and D, and the 
minerals. 

In renal disease, characterized by nitrogen 
retention, the physician must deprive the 
patient of the larger part of his normal 
protein consumption — even though he 
recognizes the concurrent loss, particularly, 
of vitamin B and many of the mineral 
elements. 

For the gastric ulcer case, or for the patient 
with colitis with spastic colon, the blue 
pencil rigorously bars uncooked fruits, 
vegetables and salads — likely through con- 
tained roughage to irritate the gastrointes- 
tinal mucous membrane. With them go 
much of the patient’s supply of vitamins 
A, B, C and E — as well as calcium, phos- 
phorus, iron, etc. — since the vitamin poten- 
cies and mineral content of pureed vege- 
tables and fruit juices inevitably suffer 
serious impairment. 

Allergic patients present a particularly 
difficult problem . . . the foods responsible 
for the allergic symptoms usually being so 
important to the normal dietary. 


Modern authorities on dietetics emphasize 
the imperativeness of ensuring an adequate 
supply of vitamins and mineral salts, and 
of maintaining a normal acid-base balance, 
in these restricted diets. Deficiencies are 
rarely singular, since most foods contain 
three or four vitamins and various minerals. 

It ill suffices, therefore, to supplement the 
diet by single - vitamin concentrates or 
Specific mineral salts. The interdependence 
of vitamins and minerals in normal metab- 
olism, and the multiple deficiencies induced 
by elimination from the diet of any essen- 
tial food, can be met adequately only by 
the employment of the original multiple 
vitamin-mineral concentrate, Vi-Syneral. 

This preparation, produced under the direc- 
tion of Drs. Casimir Funk and H. E. Dubin, 
the pioneer authorities in the field of 
vitamin therapy, contains the six definitely 
known vitamins, fortified with eight essen- 
tial minerals in balanced proportions and 
safe dosage. 

The employment of this multiple concen- 
trate constitutes an indispensable form of 
"corrective diet insurance,” to forestall the 
development of those many, often obscure, 
complications arising from an impoverish- 
ment of the body in the vitamins and 
minerals required for normal metabolism. 


U. S. Vitamin Corporation 

250 East 43rd Street, New York 


VI-SYNERAL 

Original Multiple Vitamin-Mineral Concentrate 

Prepared under the direction of 
Casimir Funk, Ph.D., and H. E. Dubin, Ph.D. 
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KONSYL 

The Mudlagenous-Forming Part . 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 

ADVANTAGES 

1 Safe 

2 Effective 

3 Non-Habit Forming 
h Easily Taken 

5 Priced for People of Limited 
Means Who Have To “Take 
Something" Every Day. 

A Teaspoonfnl Makes A Tumblerful Of “Jelly" 


Burton, Parsons & Co. 

(Established 1SS5) 

Washington, D. C. 


BILE SALTS 

x Fairchild 

The sodium glycocholale and tauro- 
cholate, the salts of conjugated colic 
acids in their native association as 
separated from' fresh ox "gall, 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, 14 oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. ,‘ 

Fairchild Bros. & Foster 

New York 


Clendening's ‘‘METHODS OF TREATMENT” 

Great books in medicine are published at rare intervals. Like diamonds, they are 
hard to find. Clendening’s textbook — "METHODS OF TREATMENT” — was 
acclaimed immediately after publication as such a book. The reviews of previous 
editions bear out this statement. 

Then, too, only the unusual book continues to live. When a book passes into a 
Sixth Edition there is a reason. A Sixth Edition of Clendcning' “METHODS 
OF TREATMENT” is ready now. This book, gone over carefully and brought 
uptodate, combines in ONE volume ALL methods of treatment — Drugs, Diet, 
Physiotherapy, Psychotherapy. Furthermore, this is a personal book — with all 
the charm of a great personality in medicine. It is not a citation of the writing 
of others. It is Clendcning at his best. 

“METHODS OF TREATMENT” — By LOGAN CLENDENING. New 6th 
Edition. 900 pages, 100 illustrations. Price, $10.00. 


READY NOW! 

NEW 6TH EDITION 

Revised ! 
Up-To-Date! 


ANO-RECTAL DISEASES — Hirschman 


DIGESTIVE DISEASES — Kantor 

By JOHN L. KANTOR, Associate in Medicine, 
Columbia University. 302 pages, 40 illustrations. 
Price $3.50. 

This book present* simply. clearly. and concisely, the essential facts 
concerning the disease* of digestion. An effort has been made to pre- 
serve the proper balance between stress and subordination, inclusion 
and omission: and to emphasise throughout, the waysjn which rnstro- 
cnteroTogy fits Into the larger field of internal medicine. To this end 
the opening chapter on classification ha* been designed for early 
orientation, clinical syndromes common to many diseases have been 
elaborated ns fully as possible, and n final section has been devoted 
to digestion symptom* In rxtradigestive diseases. 

Emotional Adjustment in Marriage 

The purpose of thU unusual book is to increase the sum total of 
human happiness by seeking to contribute further truths upon which 
a satisfactory adjustment of the sex side of marriage may be based. 
The author consider* the sexual side of life In it* relation to the 


By LOUIS J. HIRSCHMAN, M.D., Professor of 
Proctology, Wayne University, Detroit, Mich. 288 
pages, 174 pages, 6 color plates. Price $3.50. 

Th, technic of dinyntwi, and of therapeutic measures herein presented 
requires no elaborate array of costly instruments, nor does it require 
complicated nnd expensive electrical or other apparatus. In over one- 
third of a century's experience In the practice of proctology a* * 
specialty, the author has demonstrated the success of the methods de- 
scribed. These procedures are now presented In this aynopsis to fruine 
those who desire to treat that large proportion of nno-rcctal diseases 
which enn bo treated safely and successfully outside the field of the 
limited apoclalist. 


THE C. V. MOSBY COMPANY, A. 3. D. D. * N.-ll-S* 

3525 Pine Blvd.» St. Louis, Mo. 

Gentlemen : Send me the following books, charging my account 


Individual, the family, and society. To the phyxicUn Interested in the | 

resolution of sexual problems this book will serve as a valuable guide. * 

tty I-E MON CLAHK. M.D., Assistant In Obstetrics and Gynecology. * Dr.. ... 

University of Illinois. College of Medicine. 261 pace*. Trice. $3.00. • ... 

i Address 




GASTROINTESTINAL DYSFUNCTION 



C HRONIC constipation, the 
mo't prevalent symptom of 
gastrointestinal malfunction, 
has continued to challenge the 
most considered measures of the 
gastroenteiologist for its eradi- 
cation. It- etiologic significance 
m cases of dilated colon, in 
spastic oi mucous colitis, or in 
the aggravation of a multi- 
plicity of complaints through 
the absorption of toxic meta- 
bolic products, has emphasized 
the imperatisene-s of develop- 
ing a means for correction on a 
sound, physiologic basis. 

Cathartic? have offered only 
temporary relief. Preparations 
of pancreatic enzymes, or of 
bile salts, or of merely bulk- 
producinjr agents, have fallen 
far short in necessary thera- 
peutic effectiveness. The phy- 
sician's requirement ha- been 
for a multiple agent that would 
serve simultaneously to re- 
activate all inter-related ele- 
ments of the gastrointestinal 
tract, and restore them to 
normal functional balance. 



S UCH a multiple weapon is now available for the first time in 
Tri-Costivin . . . the brilliant culmination of extensive research 
originally initiated by Piofessor Elie Metchnikoff and prosecuted in 
collaboration with his colleague at the Pasteur Institute, Professor Boris 
Sokolofif, and other internationally recognized biologists, physiologists, 
bacteriologists and clinicians. 

In Tri-Costivin the=e distinguished collaborators have finally succeeded 
in synthesizing the eight therapeutically indicated ingredients — graphi- 
cally visualized below — necessary for the effective correction and 
normalization of the digestive, assimilative and eliminative functions. 

This significant product of research thus affords the gastroenterologist 
an important new therapv . It serves simultaneously to normalize gastric 
juice secretion: to invigorate gastrointestinal innervation; to increase 
pancreatic and duodenal activity; to regulate bile secretion and drainage; 
to restore proper colonic bacterial flora; and to improve stool consistency. 

Impressively favorable have been the many clinical reports. Employed 
in ca«es in which evacuation has depended for many years on daily 
cathartic emplovment, it has restored normal bowel movement without 
recourse to the further use of irritant laxatives of any kind. 

Tri-Costivin constitutes a truly comprehensive therapy . . , for the 
ti cat meat of tin underlying cause? of intestinal stasis. Its rationale 
should recommend it to the gastroenterologist for his own clinical 
evaluation. 

Write for samples, and for the book “The New Physiologic Approach," 
comprising the extensive protocols of labora- 
tory research and clinical investigation prose- 
cuted in its development. 


PROFESSIONAL LABORATORIES, INC. 

155 EAST 44!h STREET NEW YORK, N. Y. 

TRI-COSTIVIN 

a comprehensive synchronized treatment {or 
gastrointestinal dysfunction as evidenced 
by constipation. 


VISUAL FORMULA 

Tri-Co-tivin contains in fine 

granule form: 

1. Vitamin B, Concentrate (050 
Chase and Sherman Units 
Per Daily Do=e) 

2. Vitamin B, (G) Concentrate 
(125 Sherman Borquin Units 
Per Daily Dose) 

3. Lacto-Banana Concentrate 

4. Tri-Laetic (Trade Mark) 
with Calcium Lactate 

5. Gall-bladder Tissue Extract 

0. Bile Extract 

7. Duodenum Gland Extract 

8. AgarKaraya Gum 
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For bland diet therapy, 

> especially ULCER cases —PABLUM 

pAR too often the bland diet prescribed for gastric ulcer, colitis, and similar gastro-intestinal disorders 
f- 1S a deficient diet. An analysis made by Troutt of ulcer diets used by 6 leading hospitals in dif- 
ferent sections of the country showed them to be “well below the Sherman standard of 15 milligrams” 
in iron and low in the water-soluble vitamins. 1 “Vitamin B would appear to be represented at a mainten- 
ance level in most cases,” writes Troutt, “but the possible relation of vitamin B to gastro-intestinal func- 
tion and appetite should make one pause before accepting a low standard.” 


tngm. Fe 
pcrlOOGm. 

PABLUM 


30 mgm. 


- 10 


- to 


Farina 

6.8 mgm. 


Although l’ablum has 
a tow fiber content it 
is 3T times richer than 
t&rlcva In Iron and In 
calcium. 4 times richer 
l u phosphorus, and 
4% times richer in 
copper. 


Loiv in Fiber — High in Iron 

Pablum is the only food rich in a wide vari- 
ety of the accessory food factors that can 
be fed over long periods of time without 
danger of gastro-intestinal irritation. Its 
fiber content is only 0.9%. Yet Pablum con- 
tains 37 times more iron than farina and is 
an excellent source (4- + +) of vitamins B 
and G, in which farina is deficient. Supply- 
ing 8M- mgms. iron per ounce, Pablum is 8 
times richer than spinach in iron. 


Rich in Vitamin B 

The high vitamin B content of Pablum as- 
sumes new importance in light of recent 
laboratory studies showing that avitaminosis 
B predisposes to certain gastro-intestinal 
disorders. Apropos of this, Cowgill says, 
"Gastric ulcer is another disorder which 
can conceivably be related to vitamin B de- 
ficiency. Insofar as the treatment of this 
condition usualiy involves a marked restric- 
tion of diet the occurrence of at least a 
moderate shortage of this vitamin is by no 
means unlikely.’” 


Requiring no further cooking. Pablum Is esgeclaity valuable during the healing stage of ulcer when the patient is back et 
work hut stilt requires frequent meals, Pablum can he prepared quickly and conveniently at the office or shop simply by 
adding mlik or cream and salt and sugar to taste. Pablum has the added advantage that it can be prepared In many 
varied ways — In muffins, mush, puddings, Junket etc. Further, Pablum Is so thoroughly cooked that Its cereal-stirch has 
been shown to be more quickly digested than that of farina, oatmeal, cornmeal, or whola wheat cooked four hours tn a 
double boiler (studies in vitro by Ross and BurrllP). In addition to the above advantages, Pablum is the only base-form- 
ing cereal (except Mead's Cereal which Is the uncooked form of pablum). 

Pallium (Mead's Cereal thoroughly cooked) consists oj mhcatmeal, oatmeal , cornmeal.' irheot embyro. alfalfa. yeast . beef 
bone . iron salt and sodium chloride . Bibliography on request 

MEAD JOHNSON & COMPANY - - Evansville, Indiana, U. S. A. 


Please enclose professional card when requesting samples of Mend Johnson products to cooperate In preventing their reaching unauthorized persons. 
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The Influence of the Extrinsic Innervation on the Human 
Gastric Motor Mechanism 


By 

LOUIS E. BARRON, M.D * (by invitation) 

NEW HAVEN, CONNECTICUT 

records were carefully evaluated and tabulated for 


T HE clinical results of bilateral resection of the 
splanchnic nerves have inspired new optimism in 
the treatment of essential hypertension (1) and juve- 
nile diabetes (2, 3, 4) . Although the therapeutic value 
of this procedure is still on trial, nevertheless it has 
created opportunities for investigating the role of 
these nerves in the body economy. Our own observa- 
tions in this field became possible when bilateral re- 
section of the splanchnic nerves was accomplished in 
an attempt to control juvenile diabetes (5). Further 
studies on the gastric neuromuscular mechanism were 
made when abdominal vagotomy was performed on a 
patient with vagotonia (6), a symptom-complex de- 
scribed by Eppinger and Hess (7). It thus became 
possible to make comparative studies on the influence 
of the extrinsic innervation on the motor physiology 
of the stomach. 

METHOD OF INVESTIGATING GASTRIC 
MOTILITY 

In the investigation of gastric motility we used the 
balloon and kymograph method. The details regard- 
ing the apparatus, the criteria for evaluating gastric 
activity, and the method for ascertaining the location 
of the balloon in the stomach have already been re- 
ported (5, 6). The usual duration of each continuous 
observation ranged between three and six hours. 
Observations were made in the morning about four- 
teen hours after the evening meal. As a preliminary 
procedure a barium coated balloon was swallowed and 
its position in the stomach verified by the fluoroscope 
and X-ray films. The distance from this position to 
the incisor teeth was measured and kept constant 
throughout the experiments. Because of the great 
variability in gastric motility a large number of con- 
trol experiments were made to facilitate comparative 
study. 

During the kymographic tracings an electric key 
and signal magnet were incorporated into the system. 
All patients were instructed to indicate any abdomi- 
nal distress by pressing the key which produced an 
informative mark on the record. It then became pos- 
sible to correlate gastric sensory disturbances with 
the associated phase of motility.' All kymographic 

Presented before the Fortilj# Annual Meeting of the American Gastro- 
Enterolocical Association, Atlantic City, June 7, 1937. 

From the Department of Research Surgery, the Ohio State University, 
Columbus, Ohio. 

■^Department of Surgery. School of Medicine, Yale University, New 
Haven, Conn. 


comparative study (Table I). 

Gastric motility was again studied from five to 
seven months after operation for the investigation of 
the late results. 

Studies were also made on the influence of the ex- 
trinsic innervation on the emptying time of the 
human stomach. The patients were given a test meal 
consisting of three ounces of cream of wheat, two 
ounces of barium sulphate, and sufficient water to 
form a paste. Frequent fluoroscopic observations were 
made until barium was no longer evident in the 
stomach. Occasionally it was difficult to ascertain ac- 
curately when the stomach was empty due to the coat- 
ing of the walls by barium. However this was not a 
constant artifact. 

THE SPLANCHNIC INNERVATION OF THE 
STOMACH 

The anatomical distribution of the splanchnic nerves 
has been reviewed adequately elsewhere (8, 9). There- 
fore further discussion is intentionally omitted. 

Although numerous experimental observations have 
been made on the influence of the splanchnic nerves 
on gastric motility, nevertheless divergent results 
have been reported. Certain contributory factors such 
as anesthesia and trauma have frequently obscured 
the subsequent experimental conclusions. 

In spite of this criticism there is sufficient evidence 
to indicate (10) that resection of the splanchnic 
nerves in dogs produced an increase in gastric tonus 
and an augmentation of the contractions. We have 
concluded from our own observations (5) that this 
was also true in man, since a marked increase in the 
duration of periods of gastric motility and a definite 
increase in the amplitude of the contractions were 
evident. This was thought to be due to the unopposed 
action of the vagus nerves. 

Following bilateral splanchnic resection we observed 
great variability in gastric activity. Occasionally the 
motility was normal and resembled that noted during 
the control studies. Since the splanchnic nerves con- 
tain both motor and inhibitory fibers (11, 12), the 
results appearing on the kymographic tracings are 
influenced by the state of the gastric tonus existing 
at the time of the observation (13, 14, 15). 

The immediate effect of splanchnic resection on the 
gastric motor mechanism was .unreliable since the 
shock of operation, trauma, and anesthesia probably 
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influenced the motility. Observations made eight to 
ten days after unilateral resection revealed very short 
periods of motility alternating with short periods of 
gastric quiescence. This was observed for about three 
to four days and was interpreted as being due to 
trauma and irritation to the sectioned splanchnic 


ing time ranged from four hours and fifteen minutes 
to five hours and twenty-five minutes and averaged 
four hours and forty-five minutes. 

Five observations were made after unilateral re- 
section. There avas practically no change in the 
average rate of gastric emptying when compared with 
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nerves. Subsequently there ensued intense persistent 
gastric activity. Frequently this continued through- 
out an observation period of four to five hours. There 
was a definite increase in the amplitude of the con- 
tractions which occasionally measured 14 cm. Many 
periods of motility terminated in severe gastric 
tetany. In spite of this increased activity there were 
no associated symptoms. There was no evidence of 
colic or diarrhea. 

The results after bilateral resection of the splanch- 
nic nerves simulated those just described. There was 
a marked prolongation in the duration of periods of 
motility and a definite increase in the amplitude of 
the contractions (Figure 2). During some observa- 
tions the contractions were of sufficient magnitude to 
rupture the balloon. 

One patient was studied seven months after bi- 
lateral splanchnic resection (16). The results at this 
time revealed essentially no change in the motility. 
The increase in the duration of periods of gastric 
activity still persisted and lasted from three to four 
hours. The increase in the amplitude of the con- 
tractions was still evident, frequently ranging be- 
tween 11 and 14 cm. (Figure 3). 

Associated with these studies observations were 
made on the emptying time of the stomach (Table II). 
Five determinations were made during the control 
period. The results were fairly constant. The emptv- 


the results of the control period. The total emptying 
time ranged from three hours and thirty-five minutes 
to six hours, and averaged four hours and forty-one 
minutes, an average difference of only four minutes. 

Six observations made subsequent to bilateral 
splanchnic resection revealed a variation from two 
hours and forty-five minutes to four hours and fifteen 
minutes. The average emptying time was three hours 
and thirty^ minutes, an average difference of one hour 
and fifteen minutes. 

Contrary to the findings of most observers, Cerqua 
(17) found that the stomach of most of his experi- 
mental animals appeared to be less active after 
splanchnic resection, However he was able to confirm 
the findings of McSwiney (18) in that the initial 
emptying after splanchnotomy was permanently 
shortened. He also noted a decrease in the total empty- 
ing time in some animals, but he did not think that 
this was permanent. 

McCrea (19) found -that splanchnotomy resulted in 
an increase in peristalsis. The stomach also appeared 
small and tubular. This effect gradually became less 
marked and it returned toward the normal state. 
Under these circumstances the initial emptying time 
remained markedly shortened while there was an ap- 
preciable decrease in the total emptying time. Our 
findings concur with those of McCrea (19) in that 
the rapid emptying seemed to be due to 'an increase 
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in the gastric activity rather than the result of a 
patulous pylorus. 

THE VAGUS INNERVATION OF THE STOMACH 
The abdominal distribution of the vagus nerves has 
already been described in detail (18, 19, 20) . McCrea 
(19) has shown that each vagus sends fibers to both 


tractions was increased, occasionally to 8 cm. Gastric 
tetany was common, and frequently w T as accompanied 
by temporary periods of discomfort which disappeared 
with the ensuing period of gastric quiescence. With 
the resumption of intense gastric motility there was 
a simultaneous recurrence of epigastric distress. In 


Table II 

The influence of the extrinsic innervation on emptying time of the stomach 





Emptying Time of the Stomach 

Patient 

Case 

Number 

Diagnosis 

Average Preoperative 
Emptying Time 

Treatment 

Average Postoperative 
Emptying Time 

Difference 

M. W. 

354581 

Diabetes 

4 hours, 45 minutes 

Unilateral 

Splanchnic 

Resection 

4 hours, 41 minutes 

4 minutes 





Bilateral 

Splanchnic 

Resection 

3 hours, 30 minutes 

1 hour, 15 minutes 

K. M. 

350531 

Vagotonia 

6 hours, 49 minutes 

Atropine 

5 hours, 12 minutes 

1 hour, 37 minutes 





V agotomy 

2 hours, 50 minutes 

4 hours 





Five months after 
vagotomy 

2 hours 

4 hours, 49 minutes 


surfaces of the stomach and that stimulation of a 
single vagus in the neck will cause movements of the 
whole stomach. Resection of both vagi in the neck 
has proved fatal since esophageal and laryngeal para- 
lysis results and death subsequently ensues from re- 
spiratory' infection. Intrathoracic or abdominal vago- 
tomy can he accomplished with a relative degree of 
safety. 

It is believed that the gastro-intestinal manifesta- 
tions of vagotonia are due to hyperirritability of the 
vagus nerves. Many of our observations are in keep- 
ing with this view. During the untreated stage of this 
condition intense gastric activity was a common ob- 
servation (Figure 4) . Associated with this there was 
a corresponding decrease in the duration of periods of 
gastric quiescence. By means of the signal magnet 
and electric key it was possible to correlate epigastric 
discomfort with the associated phase of gastric mo- 
tility. Such a relationship was observed. During the 
control period severe contractions were noted occa- 
sionally of sufficient magnitude to rupture the balloon. 
These contractions occurred simultaneous with the 
upper abdominal distress. The amplitude of the con- 



Fig, 1. Segment of a kymographic tracing showing the 
type of gastric motility observed prior to bilateral resec- 
tion of the splanchnic nerves. 


general there was a definite increase in gastric tonus 
as detected by the balloon method. 

The results recorded on the kymographic tracings 
revealed some variation in the duration of periods of 
motility and in the amplitude of the contractions. 
Since it has been shown that the vagus nerve con- 
tains both motor and inhibitory fibers (21, 22), the 
results observed depend upon the existing tonus at 
the time of the experimental observations. McSwiney 
and Wadge (23) found that in a condition of low 
tonus, stimulation of the vagus with low or high 
frequency caused contractions and increased the tone. 
In a condition of high tonus, stimulation caused in- 
hibition and relaxation. It has also been demonstrated 
(15) that stimulation of the peripheral cut end of the 
vagus by means of faradic current will if the organ 
be in a state of hypotonus either initiate movements 
in the quiescent stomach, or if movements are present, 
augment and sometimes accelerate them. The pre- 
existing state of the peripheral mechanism governs 
the response to stimulation, the most marked result 
being obtained with the active organ, the least with 
the passive. 

The effect of vagus stimulation as reported in the 
literature has been variable. Van Braam Houckgeest 
(24) reported that stimulation of the cervical vagus 
caused contraction of the stomach. Beehterew and 
Mislawski (25) reported inhibition and associated 
the response with the strength of the stimulus. Berco- 
vitz (26) and Rogers and Bercovitz (27, 28) obtained 
preliminary contraction followed by relaxation. Laugh- 
ton (29) demonstrated in cats that stimulation of the 
dorsal vagus nucleus usually caused contractions, but 
inhibition also occurred if the tonus was high. Many 
variations are probably due to the fact that the effects 
of stimulation are governed by the existing gastric 
tonus at the time of stimulation. 

During the administration of atropine, we observed 
a slight decrease in the duration of periods of gastric 
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motility. This was associated with a corresponding 
increase in the duration of periods of quiescence. The 
interval between contractions was somewhat increased 
and the number of contractions, many of which were 
of low amplitude, was also diminished. Associated 


decrease in the duration of periods of gastric motility 
(Figure 5), associated with a corresponding increase 
in the duration of periods of quiescence. The number 
and amplitude of the contractions were markedly de- 
creased. . 



Fig. 2. Kymographic tracing showing intense gastric motility 
subsequent to bilateral resection of the splanchnic nerves. 


with this general reduction in gastric activity, there 
was considerable symptomatic improvement. 

Smith (30) and Brown and McSwiney (31), study- 
ing the effect of various drugs on gastric motility 
found that pilocarpine caused contractions of all parts 
of the stomach which were inhibited by atropine. Mc- 
Crea and McDonald (32) and Carlson, Boyd and 
Pearcy (13, 14) also reported that atropine paralyzed 
the gastric musculature eliminating both vagus and 
splanchnic control. 

There is convincing evidence to show that the left 
vagus exerts a greater influence on the gastric mo- 
tility than the right. This was demonstrated by Batelli 
(33) and also confirmed by May (22). Laughton (29) 
has shown that faradic stimulation of the cephalic 
half of the left dorsal vagus nucleus resulted in a 
more marked effect on the stomach than stimulation 
of the corresponding part of the right dorsal vagus 
nucleus. Although McCrea and his associates (34) 
and McSwiney (18) reported that unilateral vago- 
tomy was without effect, we observed striking changes 
following anterior (left) abdominal vagotomy. The 
outstanding feature of our observations was a definite 
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Fig. 3. Kymographic tracing seven months after bila- 
teral rejection of the splanchnic nerves. The amplitude of 
the contractions frequently measured from II to 14 cm. 


There was a marked increase in the interval be- 
tween contractions. In many instances this ranged 
between nine and twelve minutes in contrast to an 
approximate average of two minutes during the pre- 
operative control period. 

This patient returned to the hospital about five 
months after left abdominal vagotomy for the investi- 
gation of the late results. At this time there was 
essentially no change in the gastric motility. The de- 
crease in the duration of periods of motility still per- 
sisted (Figure G). Periods of quiescence still re- 
mained increased, and the contractions were low grade 
and many of them feeble. 

Our observations indicated that in the untreated 
' vagotonic stomach, there was an abnormal retention 
of gastric contents. Four determinations on the empty- 
ing time made during the preoperative period revealed 
a variation ranging from five hours and thirty 
minutes to eight hours and averaged six hours and 
forty-nine minutes (Table II). It would seem at this 
time that the probable cause for this abnormal gastric 
retention was pylorospasm obstructing the outlet of 
the stomach. 

During atropine medication three observations were 
made. The emptying time ranged from four hours 
and forty minutes to five hours and forty minutes, 
and averaged five hours and twelve minutes. Under 
the influence of this medication the pylorus appeared 
to be less spastic. 

Following anterior vagotomy there was a definite 
decrease in the emptying time of the stomach. Three 
observations were made. The emptying time ranged 



Fig. 4. Kymographic tracing showing persistent gastric 
motility in a patient with vagotonia. Frequently contrac- 
tions of this type were observed throughout an observa- 
tion period of three hours. 


■ Barron— The Influence of the Extrinsic Innervation on the Human Gastric Motor Mechanism 635 




Fig. 5. Kymogrnphic tracing showing gastric motility 
Wlowin;: vagotomy. There was n (Infinite decrease in the 
duration of periods of activity ami in the amplitude of the 

contractions. 

from two hours and thirty minutes to three hours 
and fifteen minutes, and averaged two hours and fifty 
minutes, approximately four hours sooner than during 
the control period. Five months after vagotomy the 
emptying time was two hours. 

It may at first seem paradoxical that a hypomotite 
stomach should evacuate its contents sooner than 
during the hypermotiie control period. Our observa- 
tions indicated that the decrease in the emptying 
time which ensued subsequent to vagotomy was due to 
the gravitation of barium through a patulous pylorus. 
In contrast to this, the increased emptying: noted after 
bilateral resection of the splanchnic nerves was prob- 
ably the result of increased pas trie activity, 

McCrea, McSwiney and Stopford (31) have pointed 
out that the immediate effects of vagotomy were un- 
reliable and probably due to shock. Shortly after uni- 
lateral vacua section they observed a temporary 
paresis and dilatation of the stomach. After bilateral 
v.apotomy there was a marked decrease in the initial 
emptying time as well as a decrease in the total empty- 
ing lime which they attributed to a semi-patulous con- 
dition of the pylorus. Huphson (35) also observed a 
decrease in the emptying time. Imterjet, Cluzet and 
Wertheimer (36) however reported dilatation and 
atony of the stomach associated with a marked delay 
in the emptying time. 

THE INFLUENCE OF THE EXTRINSIC INNER- 
VATION ON CERTAIN GASTRIC 
ABNORMALITIES 

Numerous investigators have reported various dis- 
turbances in the motor physiology of the stomach, 
subsequent to gastric denervation. Exner and Sehwarz- 
mnn (37) noted pylnrospnsm and cardiospasm. Mc- 
C rca, McSwiney and Stopford CM) reported that this 
was temporary, probably due to irritation of the 
nerves. It has also been stated (36) that resection of 
the vagus nerves has prolonged gastric emptying. 
These findings could not he confirmed by Huphson 
(35) and Barron and Curtis (0). 

The influence of the gastro-duodeunt nerve supply 
in the production of gastric ulcer is still controver- 
sial. Lichtenbelt (38) sectioned the vagi under the 
diaphragm and found that gastric ulcer developed in 
70 per cent of his dogs. This work could not be con- 
firmed by Donati (39). Auer (40) also found ulcers 
in a number of his vagolomized rabbits. Durant! (41 ) 
algo favored the. neurogenic etiology in the produc- 
tion of -ulcers. Bea'zeii and Ivy (42) reported an inci- 
dence of ulcer in 4 l.G per cent of their vagolomized 
rabbits fed a stock diet, but no evidence of ulcer in 
vagotomized rabbits which were on a diet of okra. 


They were unable to find gastric or duodenal ulcers 
in vagotomized dogs. 

We were unable to ascertain any clinical, roentgeno- 
graphic, or experimental evidence of gastric or duo- 
denal ulcer in our patient subsequent to vagotomy. 
Numerous observations made until five months after 
vagus neurotomy revealed an uncomplicated clinical 
course. Symptomatic improvement continued and 
there was a sustained conspicuous gain in weight. 

G astro-duodenal denervation has been proposed for 
the surgical treatment of various gastropathies. From 
an anatomical study of the splanchnic nerves, dean 
(8) recommended supradiaphragmatic resection of 
the splanchnic nerves in the management of gastric 
crises of tabes. Fieri (43) also advised this procedure 
for essentially the same conditions. Gianolla (44) and 
Fieri' (45) performed vagotomy in the management 
of various gastric disorders and also for gastric ulcer. 
Encouraging results were noted. Klein (46) reported 
a scries of eight cases upon whom left vagus resection 
in addition to partial gastrectomy was performed for 
duodenal ulcer with marked hyperacidity. During the 
postoperative period he observed anneidity associated 
with symptomatic improvement. Schiassi (47) also 
stressed the importance of the nervous element in the 
etiology of duodenal ulcer. 

Contrary to the findings of these investigators, 
Steinthnl (48) performed gastric denervation for 
gastric ulcer and on the whole formed an unfavorable 
opinion regarding this operation. Borchers (49) also 
decided against operations on the vagus nerves. Best 
and Orator (50) concluded from their investigations 
Hint section of the vagus nerves for the treatment of 
peptic ulcer was of little value. 

The lack of uniformity in the results reported in 
the literature is certainly disconcerting. The failure 
to establish confirmatory evidence in favor of gastro- 
duodenal denervation for peptic ulcer no doubt ac- 
counts for its cool reception in the minds of many 
investigators. A critical analysis of many enthusiastic 
reports leaves us with a multitude of queries. Much 
of the buoyancy is not substantiated by basic physi- 
ological data so that in many instances there is no 
objective confirmation for certain empirical conclu- 
sions. Frequently (he duration of investigation before 
and after operation was too short to evaluate accur- 
ately the merits of gastro-duodenal denervation. 

Our own observations on the effect of bilateral re- 
section of the splanchnic nerves and of vagotomy 
revealed no subsequent deleterious clinical complica- 
tions. Ws cannot substantiate any views which main- 
tain that pathological dilatation of the stomach ensues 
after vagotomy. We observed no clinical or roentgen- 
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Fig. C. Kymographic tracing five months after vago- 
tomy. The decrease in gastric activity was still evident. 
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ological evidence of ulcer. Since so much confusion is 
already present reyarding the role of the extrinsic 
innervation in the etiology and treatment of peptic 
ulcer, the present investigation, which deals with the 
basic physiology of the nervous control of the human 
gastric motor mechanism, was undertaken with the 
hope that it might cast some light upon problems 
which are still obscure. 
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DISCUSSION 

DR. HARRY SHAY (Philadelphia, Pa.) : Dr. Barron’s 
data point out certain things that to us are extremely 
interesting in so far as his findings may be interpreted 
as showing quite definitely that peristalsis, is not the 
important factor in gastric emptying. He calls peristalsis 
what we would rather call motility. We could confine the 
term peristalsis to the waves of contraction of the 
stomach, and motility to the actual emptying process. In 
spite of the increased peristalsis after bilateral splanchnic 
section, motility was not materially increased, yet, after 
vagotomy, and a marked decrease in peristalsis. Dr. Bar- 
ron saw no marked decrease in motility. These findings 
would fortify the opinion we have often expressed from 
our own studies that peristalsis per se is not the impor- 
tant factor in gastric emptying. 

DR. FRANKLIN W. WHITE (Boston, Mass.): I 
should like to ask whether atropine in active doses caused 
less gastric motility, and what doses were used? 

DR. LOUIS E. BARRON (New Haven, Conn.) (closing 
the discussion) : ' I should like to amplify a statement that 
was made by Dr. Shay. It was our experience that the in- 
creased emptying observed subsequent to bilateral resec- 
tion of the splanchnic nerves was due to the demonstrated 
increased gastric activity. 

The increased gastric emptying observed following an- 
terior or left abdominal vagotomy was due to the gravi- 
tation of gastric contents through a patulous or semi- 
patulous pylorus. 

In answer to the second question, gnstric motility was 
studied by the balloon and kymograph method. Wc were 
observing essentially the contractility of an empty 
stomach. 

The dosage of atropine which we used was 75 minims 
a day. This patient had been in the hospital about a year 
prior to our investigation, and apparently had built up a 
tolerance to atropine so that no symptomatic relief was 
obtained with smaller doses. 
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I K previous reports we (1, 2, 5) have shown that the 
local mechanism controlling gastric motility and 
pyloric function is activated from the upper small in- 
testine. This has since been confirmed in the experi- 
ments of Johnston and Ravdin (3) and of Cerqua (4). 
Wc have also demonstrated that the intrinsic agent 
which stimulates this mechanism is the gastric hydro- 
chloric acid after it has passed the pylorus. Other 
agents which may be ingested and which may be 
equally efficacious in modifying gastric and pyloric 
functions have also been studied. Of these, the effect 
of fat, milk and cream has already been reported to). 
Our present report is concerned with the influence of 
duodenal osmotic changes upon that same mechanism. 
The experimental method used was identical with 
that described in previous publications (1). Briefly, 
it consisted of frequent roentgoonologic observations 
and roentgoenographic records of the gastric empty- 
ing of a standard water-barium meal, taken by mouth, 
while the duodenal stimulant at body temperature was 
instilled through a duodenal tube. \Ye studied the in- 
fluence of the various stimulants administered by 
mouth by adding them to the standard water-barium 
meal, the volume of the ingested meal being constant. 
The standardization of the patient and the precau- 
tions taken in the study were exactly as those de- 
scribed in previous reports. 

Twenty-seven subjects were used for the present 
investigation. Of these, four had achlorhydria; three, 
hyperchlorhydria; and twelve had shown a normal 
gastric acid response to the fractional Ewald Test. 
The remaining eight patients had had previous gastric 
operations. Of these, six had had a posterior gastro- 
enterostomy and two had been subjected to a partial 
gastric resection of the Polya type. All the subjects 
were apparently in good health during the period of 
investigation. A total of 221 motor studies was done 
in this group of experiments. The data obtained with 
similar test agents were strikingly uniform. A few 
protocols which show the average findings probably 
offer the best means of examining our results. We 
have selected for illustration the data obtained in a 
patient with achlorhydria. 

THE EFFECT OF THE TEST AGENTS 
ADMINISTERED ORALLY 
II. S. evacuated the standard water and barium 
mouth meal leaving a 10 £. gastric residue after thirty 
minutes (Fig. 1). Three times this same result oc- 
curred within the limits previously described (1). A 
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normal saline meal was evacuated in like manner in 
the same interval. A barium — 5% glucose meal left a 
gastric residue at the end of thirty minutes, a 
response like that obtained with tap water or normal 
saline. A greater concentration of glucose, however, 
resulted in definite changes in gastric motility. Thus 
a 20'';. glucose meal was emptied more slowly and left 
a r>0 r o gastric residue at the thirty minute period. A 


C minute 1C minutes 30 minutes 



Water meal. 
10% residue ?.b 
mlntitei. 


Normal rallne 
meal. 

10% residue 30 
minutes. 








6% jrlueoie 
mcnl. 

15% residue 30 
minutes. 


20% kIuccxc 
meal. 

50% residue 30 
minutes. 


40% kIucosc 
menL 

85% residue 30 
minutes. 


5% sodium 
chloride meal. 
C5% residue 30 
minutes. 


Fig. 1. Evacuation of iso-nnd hypertonic meals. (Pen 
ami ink <1 rowings of roentgenograms). 
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very striking retention was found in the stomach at 
the same time interval when a 40% glucose meal was 
administered. In this instance, 85 % of the gastric 
contents had not "yet passed the pylorus at the end of 
half an hour. A similar marked delay in gastric 
emptying was obtained with a hypertonic sodium 
chloride ( 5 %) mixture. Following such a meal, G5% 
was still present in the stomach at the time interval 
although the normal saline meal had been practically 
emptied. 

EFFECT OF THE TEST AGENT INSTILLED 
DIRECTLY INTO THE DUODENUM 
Even more striking were the differences in gastric 


5 minutes 15 minutes SO minutes 





Water meal 
nmpty in SO 
minutes. 


Duodenal tube in 
place. 

Water meal 
empty in 30 
minutes. 


Tap water 80 
drops per minute 
Into duodenum. 
609o residue 
water meal in 
stomach at 30 
minutes. 


Normal saline SO 
drops per minute 
into duodenum. 
Water meal 
empty in. 30 
minutes. 


B9o Glucose 80 
drops per minute 
Into duodenum. 
109 c residue 
water meal in 
stomach at 30 
minutes. 


409c Glucose 80 
drops per minute 
Into duodenum. 
1009o Gastric 
residue water 
meal at 30 
minutes. 


G9c saline E0 
drops per minute 
Into doudenum. 
2C09r Gastric 
residue water 
meal at 30 
minutes. 


Fig. 2. Effect of osmotic tensions in duodenum on 
gastric evacuation. 


motility from the direct duodenal instillation of agents 
isotonic and non-isotonic. The intensity of the*e 
changes, within certain limits, was proportional to 
the degree of variation from isotonicity of the test 
agent used. 

In this group as well as in those previously re- 
ported, a possible influence of the presence of the duo- 
denal tube through the pylorus upon gastric motility 
was sought. Again no change in gastric motility, a 's 
a result of the tube alone, was found. It is extremeh- 
interesting to contrast the results obtained (Fig. 2) 
after the duodenal instillations of water and of normal 
saline. It should be noted that the presence of normal 
saline in the duodenum did not retard the gastric 
emptying of the water and barium mouth meal in the 
slightest. Following the duodenal instillation of tap 
water there was a marked delay in the evacuation of 
the barium-water mouth meal (50% gastric residue)— 
a striking contrast to the 10% gastric residue at the 
end of 30 minutes when the water and barium meal 
had been taken by mouth (Fig. 1) . These differences, 
we feel, are adequately explained on the basis of a 
rapid adjustment of gastric osmotic conditions toward 
isotonicity and they also stress the extreme sensitivity 
of the duodenal mucosa to conditions away from iso- 
tonicity. Thus Ravdin, Johnston and Morrison (G) 
studying the concentrations of glucose in the stomach 
and intestines of the normal dog after intragastric ad- 
ministration, found that the introduction of hyper- 
tonic solutions into the stomach was followed by a 
rapid increase of the volume of the gastric contents 
and a decrease in their concentration. Our own studies 
(7) in man resulted in similar changes, there being 
always an attempt to bring the ingested "fluid to the 
isotonic state. In the same way, ingested tap water 
tends rapidly toward an isotonic solution because of 
the salt content of the gastric juice. We see, there- 
fore, very little, if any, difference between the gastric 
emptying of tap water and of normal saline, when 
taken by mouth. When, however, the tap water is in- 
stilled directly into the duodenum, the sensitive duo- 
denal mechanism is stimulated by the hypotonic tap 
water thus effecting a change in the pyloric mechan- 
ism and in gastric motor emptying. 

Again the intraduodenal instillation of 5% glucose 
(Fig. 2) caused no appreciable change in the empty- 
ing of the water and barium mouth meal. When, how- 
ever, a 40% solution of glucose was substituted for 
the 5% agent, practically complete pyloric closure was 
obtained and resulted in a 100% gastric retention of 
the mouth meal during the usual period of observa- 
tion. A hypertonic (5%) solution of sodium chloride 
produced a result identical with that seen following 
the use of the 40% glucose solution (Fig. 2). 

Alkalies, when taken by mouth or instilled directly 
into the duodenum, produced changes in gastric mo- 
tility in the achlorhydric subject, which depended en- 
tirely upon the osmotic effect of the solution used 
(Fig, 5 and G). Thus, a 1% solution of Sodium 
Bicarbonate (essentially isotonic) had no influence 
over gastric emptying while a 5% solution had a very 
marked effect. In the patients with gastric acid secre- 
tion, these effects were, of course, modified by neu- 
tralization of the bicarbonate through contact with 
the gastric acid (Fig. 5 and G) . Thus, we see an. in- 
creased gastric emptying in the normal arid patient 
following the 1% sodium bicarbonate mouth meal as 
compared with the water and barium meal alone. This 
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Fig. 3. Effect of o<mo.tic pressure changes In stomach with posterior gnstro-entcrostomy. 
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Fig. 4. Effect of osmotic pressure changes in stomach 
after polya operation. 


is niso true after the duodenal instillation of the 1^ 
bicarbonate. The 3<% bicarbonate solution, however, 
adds physical factors not offset by the acid neutraliza- 
tion, so that a marked effect on motility is seen even 
in the normal acid patient. This is especially true 
when the bicarbonate is instilled directly into the duo- 
denum. Keeping in mind that the osmotic effect of 
the alkali will be altered by the rapidity of neutraliza- 
tion by the acid in the normal and hyperacid patient, 
any variations in motor effects will be readily ex- 
plicable. 

The behavior of the operated stomach, whether re- 
sected fFig. 4 and 7) or following gastro-enterostomy 
( Fig. 31. was similar to that of the intact stomach, 
except for quantitative differences. The resected 
stomach, as previously reported (2) for acids, alkalies, 
and fats, responded to changes in osmotic conditions 
in the intestines identically as the intact stomach, 
except that n similar stimulus produced a less marked 
effect in the operated patient than it did in the non- 
operated. The behavior of the gastro-enterostomized 
stomach was similar to that of the resected type. 
Itavdin, Pendergrass, Johnston and Ilodes (8) have 
observed roentgoenogrnphically the slow gastric 
evacuation of hypertonic solutions in both dog and 
man with intact gastro-intcstinal tracks, as well as 
after gastric operations. Probably the earliest de- 
tailed studies of the role of osmotic pressure upon 
gastric emptying were those of Carnot and Chassevant 
(9, 10) in 1905. In duodenal fistula dogs they found 
that isotonic solutions of saline or glucose produced a 
series of pyloric openings which permitted the solu- 
tions to course very rapidly by successive jets from 
the stomach into the intestines without undergoing 
great modification. If, however, the solutions were 
appreciably far from isotonicity, the contact of the 
first portion of the liquid with the duodenum provoked 
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Fig 6 

Response of normal stomach to test substnnees using mouth meal. 


reflex closure of the pylorus, which did not reopen 
until proper dilution of this portion had taken place. 

More recently McSwiney and Spurrell (11) very 
carefully studied the influence of osmotic pressure on 
the emptying time of the stomach. They made very 
searching calculations of the relationship between the 
degree of osmotic pressure change and the delayed 
gastric emptying and concluded that relatively small 
changes in the former caused very marked delay in 
the latter. Johnston and Ravdin (3) have stressed the 
influence of varying concentrations of glucose on the 
emptying of the normal and operated stomach. 

The rapidity with which pyloric closure and cessa- 
tion of gastric evacuation follow the duodenal instilla- 
tion of hypertonic or hypotonic solutions, makes the 
reflex closure suggested by Carnot and Chassevant 
(10) and later by Wheelon and Thomas (12), a likely 
explanation for the mechanism involved. Yet the re- 
sults obtained by Quigley, Zcttleman and Ivy (13) in 
dogs with completely denorvated entire stomach pouch 
preparations, and by Quigley and Phelps (14) with 
auto-transplanted denervated pouches make a con- 
sideration of a humoral factor in the dog at least 


essential to the understanding of the duodenal median-, 
ism in gastric motor control. / , 

CONCLUSION 

For the same, reasons that we concluded the pyloric 
action was motivated locally through duodenal stimula- 
tion by chemical action, we conclude that this same 
mechanism is influenced by physical stimuli as repre- 
sented by changes in osmotic pressure away from 
isotonicity. Gastric emptying time alone cannot he 
used as an index of pyloric function when considering 
osmotic tension of agents given by mouth because of 
the migration of fluid which takes place through the 
stomach wall when the test meals are not isotonic. 

We should again like to draw attention to the neces- 
sity of considering the type of test meal when measur- 
ing gastric motility. Roentgoenologists, especially, 
must realize that no comparison of gastric motor data 
can be possible, if the test meals vary either in 
chemical or physical composition. 
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DISCUSSION 

DR. HARRY SHAY' (Philadelphia, Pa.) : The first 
question regarding the position of the tube in different 
portions of the intestinal tract — we have studied the effect 
of intestinal instillation of various agents into the duo- 
denum, upper and lotver, and into the jejunum as well. 
The further you get away from the pylorus, the less 
marked is the effect of similar stimuli. 

We are in accord with the concepts of Dr. Thomas and 
Dr. Quigley, but I am afraid we can’t agree to disregard 
the role of the hydrochloric acid in the mechanism con- 
cerned. We believe that the hydrochloric acid is the 
normal intrinsic agent that activates this mechanism, but 
that other agents added by foods may be equally effica- 
cious. This brings us to some of the points raised by 
Dr. Eusterman and will explain some of the things 
that he discussed. We have in previous publications re- 
ported the effects of acids and alkalis by mouth and by 
duodenal instillation. We have there shown that we could 
radically change the motor function of an anacid stomach 
by changing the ingested meal from tap water to only 
.09 9t> hydrochloric acid. I think in this lies the answer to 
the good clinical results seen from the administration of 
what chemically are certainly inadequate doses of hydro- 
chloric acid. The good result being an effect on the gastric 
emptying and a changed intestinal picture. We feel that 
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gastrogenous diarrhea may in many instances be an ex- 
pression of the rapid gastric emptying. 

Regarding the cryoscopic index in the discussion of Dr. 
Rchfuss, we believe that this again is an expression essen- 
tially of the thing we talked about today; namely, the 
changes in osmotic pressure. We are, in the main, in 
agreement with the discussion of Dr. Necheles, but lie,’ 
too, favors disregarding the hydrochloric acid as a factor 
in the mechanism. To this departure, certainly from a 
clinical standpoint ns well as from our own experiments 
in the human subject, we cannot subscribe. 

DR. J. PAUL QUIGLEY (Cleveland, Ohio) : We have 
been carrying out some experiments which have a direct 
bearing on the material presented by Dr. Shay. Working 
with dogs, we have employed the balloon method; indi- 
vidual balloons inserted in the pyloric antrum, pyloric 
sphincter, and the duodenum by the method of Dr. Thomas 
which I think is familiar to all of you. With this technic, 
we have found that hypotonic solutions (represented by 
distilled water), or hypertonic’ solutions (represented by 
2 per cent sodium chloride solutions), when introduced in 
the stomach had no effect on the three regions mentioned. 

When these solutions were introduced in the duodenum, 
they did modify motility, but they always depressed the 
motility of the stomach, the sphincter and the duodenum. 
This depression was never very marked, so in comparison 
with fats and other substances we have investigated, I 
feel that modifications in isotonicity are not very impor- 
tant. 

Dr. Thomas’ statement that food products actively in- 
fluence the pylorus and adjacent structures is quite in line 
with our findings. We are also in agreement with his 
observation that hydrochloric acid is of less importance. 
We hnvo introduced at frequent intervals small quantities 
of hydrochloric acid into the duodenum while recording 


motility from the pyloric antrum, sphincter, and duodenal 
bulb. When quantities of 2 c.c. of 0.2% acid were employed 
practically no significant change occurred in the motility 
of these structures. If we used larger quantities or higher 
concentrations (beyond the limits which we consider physi- 
ological) we obtained inhibition. 

I do not feel that hydrochloric acid is important in con- 
trolling the sphincter, antrum or bulb. So far ns such 
studies as we have made can be employed for the inter- 
pretation of gastric evacuation mechanisms, hydrochloric 
acid or. moderate variations in osmotic tension of solu- 
tions is probably not particularly important in regulating 
the gastric emptying process. 

DR. GEORGE B. EUSTERMAN (Rochester, Minne- 
sota) : Several authorities have recently challenged the 
statement that the achlorhydric stomach does not empty 
any faster than the one with normal acid content. It has 
been our experience that the former does empty more 
rapidly in the majority of cases, granting there is no 
marked disturbance in the tonicity of the organ and no 
mechanical obstruction. Some years ago Wheelon, by 
physiologic studies on the experimental animal, showed 
that nausea and vomiting are the result of duodenal anti- 
peristalsis. By increasing the pH of the duodenal content 
he was able to prevent, or reduce, this reversal of peris- 
talsis, with subsidence of nausea and vomiting. He largely 
achieved this by the addition of hydrochloric acid or 
sodium chloride. Under certain conditions I have found 
this chloride or acid therapy to be effectual, and I would 
like to ask the essayist whether his observations in this 
field have any bearing on the management of some of our 
ordinary daily clinical problems. 

DR. HEINRICH NECHELES (Chicago, 111.) : Wo arc 
conducting some experiments just now on the emptying 
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time of the stomachs of dogs, which I think confirm and 
complete the observations of Dr. Shay and Dr. Thomas, 
and Dr. Quigley. We were not satisfied with the small 
doses of hydrochloric acid that are given (ten to twenty 
drops of 0.5 per cent solution). We acidified the barium- 
meal, so that we brought it down to a pH of two to three, 
or we alkalinized it and we found in a great number of 
experiments on dogs that this had practically no influence 
on the emptying time. 

On the other hand, I want to remind you of some older 
work by Kestner and Never, who showed that rather 
dilute concentrations of hydrochloric acid produce con- 
tractions of the intestine. They demonstrated this in n 
very simple experiment. They took the small intestine of 
a guinea-pig and perfused its lumen with a very dilute 
solution of hydrochloric acid — I think it was between N/30 
and N'50. There was a marked delay in the passage of 
this solution as compared to Ringer’s solution. 

DR. RALPH C. BROWN (Chicago, 111.) : I should like 
to ask if it made any difference what position the tube 
was in, whether the tip of the tube was in the first or 
third portion of the duodenum and as to whether any 
observations were made on this point. 

DR. J. EARL THOMAS (Philadelphia, Pa.) : These 
observations and previous observations of Dr. Shay along 
the same line are of great interest to the physiologist. 
They emphasize something which is becoming very im- 
portant, namely, that substances other than hydrochloric 
acid can influence the emptying time of the stomach. 

The knowledge of such substances is increasing rapidly. 
We can include fat, which has been known for a long 
time; carbohydrate, and as shown this morning, hyper- 


tonic and hypotonic solutions. Recently it has been ob- 
served that the products of protein digestion when placed 
in the intestine inhibit gastric motility; thus we have in- 
cluded all the three types of food among the materials 
which, when present in the intestine, may delay gastric 
emptying. 

Why are we interested in substances other than hydro- 
chloric acid? Evidence is accumulating that hydrochloric 
acid seldom reaches the intestines in quantities adequate 
to influence gastric motility. I believe it was Dr. Carlson 
who first remarked that free hydrochloric acid is hardly 
ever found in the duodenum. pH 3.6 represents the mini- 
mum acidity attained in the duodenum even with the 
foods that develop the greatest acidity. Some incompleted 
experiments of ours tend to show that the threshold 
acidity for inhibiting gastric emptying is around pH 2. 
Those of you familiar with that notation realize that be- 
tween pH 2 and pH 3 there is a difference of about 1000 
per cent, so that it is difficult to believe that in the normal 
stomach following an ordinary meal gastric emptying is 
regulated by hydrochloric acid in the intestine, as we have 
so long believed. It is very useful, therefore, to find these 
other substances which are capable of inhibiting gastric 
motility and thus of regulating the emptying of the 
stomach. 

I think we can say now that the bulk of physiological 
evidence indicates that the products of digestion and the 
food substances themselves are the main factors in the 
regulation of gastric emptying by means of stimuli arising 
in the small intestine. 

DR. J. EARL THOMAS (Philadelphia, Pa.) : I want 
to ask whether the motility recorded was peristalsis after 
meals or merely hunger activity. 


A Theory on the Formation of Peptic Ulcer* 

By 

H. NECHELES, M.D., Ph.D. 

CHICAGO, ILLINOIS 


T HE newer knowledge that stimulation of para- 
sympathetic nerves liberates acetylcholine, and 
the discovery by Dale and Feldberg (1) that stimula- 
tion of the gastric vagus results in the appearance of 
acetylcholine in the venous blood from the stomach 
has opened a new approach to the problem of the 
genesis of peptic ulcer. Although acetylcholine dilates 
peripheral blood vessels the effect of minute amounts 
of this substance on the circulation of the stomach 
had to be investigated. This was done by us on 
arteries, veins and capillaries isolated from fresh 
human stomachs as well as on rats’ and dogs’ stomachs 
(2-4). It was found that acetylcholine produces a 
diminution of flow through isolated vessels. In per- 
fusion experiments on the rats' stomach acetylcholine 
practically always effected marked vaso-constriction 
while controls, namely the legs of the same rat, re- 
sponded with vasodilation to the same quantities of 
acetylcholine. In order to test an animal whose 
stomach resembles more the human one, the dog was 
used. The stomach of one animal was viviperfused by 
another larger dog and blood flow through that 
stomach was measured. In another series of experi- 

^Presented nt the Annual Meeting of the American Gnstro-Enter- 
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ments the stomach of a dog was prepared so that the 
blood flow through the gastric vein could be measured. 
In a third series of dogs oncometry of the entire 
stomach was performed. The results showed that in 
the greater number of experiments small doses of 
acetylcholine comparable to those liberated when the 
vagi are stimulated, produce diminished blood flow 
through the stomach, the diminution amounting to 
from 60-96% in some of the experiments (4) . We may 
conclude, therefore, that over-production and, more 
particularly, a continuous production of acetylcholine 
in the stomach will produce an anoxemia of its tissues. 
Such an anoxemia will be more severe in those regions 
in which most branches of the vagus nerves are dis- 
tributed and will be more fateful in such parts where 
end arteries occur, namely, on the lesser curvature of 
the stomach and in the duodenal bulb. 

Devitalized gastric and duodenal tissues are di- 
gested rapidly by the gastric and duodeno-pancreatie 
juices. We have found that these tissues are dissolved 
also by weak HC1 and sodium bicarbonate solutions 
without the presence of enzymes (unpublished). In 
experiments on frogs we have seen that alternating 
exposure to active trypsin a nd pepsin solutions effects 
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much faster and much more thorough digestion than 
active pepsin alone (7). 

In the light of the experiments and facts cited 
above, one might expect to obtain the greatest inci- 
dence of ulcers in the duodenal cap and next to it on 
the lesser curvature, where alternating exposure to 
active trypsin and pepsin takes place regularly, where 
at the same time end arteries occur and where most 
branches of the vagus nerves are found, i.e., where 
most acetylcholine is produced. 

A fundamental question in the above theory is 
whether persons with peptic ulcer really produce more 
acetylcholine in their stomachs than normal persons. 
Many facts support this assumption. Acetylcholine is 
able to produce powerful contractions of the stomach 
and intestine as well as acid secretion of the stomach 
(4-6, and unpublished experiments). Gray, from Ivy's 
laboratory, reported in Memphis (16) that small 
amounts of acetylcholine raise gastric acid secretion 
and that larger amounts suppress it. In a number of 
tests on Heidenhain dogs we have been able to confirm 
Gray’s findings against those of the Boston group 
(17). In addition to this, we have found that acid 
secretion produced by histamine is first stimulated 
and then decreased by acetylcholine. 

Confirming Winkelstein we have shown that patients 
with duodenal ulcer have a higher appetite secretion 
than normal subjects (8, 9). This points to greater 
vagus effect in ulcer patients. A higher and more 
constant acid secretion after meals and during the 
interdigestive phase, that is, during the night points 
to the same fact. Hypermotility of the stomach, which 
we have found even in ulcer patients after sub-total 
gastric resection, and which we find is more or less 
common to all patients with duodenal ulcer may be 
due to a greater activity of the vagus or of Auerbach’s 
plexus (10). We have not found a change in dermo- 
graphic reaction time in ulcer patients as reported by 
others but we do find a jump in the demographic re- 
action time around the age of 30 which may point to 
capillary changes at this age, at which period, coinci- 
dentally, ulcer begins to occur more frequently (11). 

One fact, which we find difficult to class with the 
above consideration, is our finding that peptic ulcer 
patients secrete less saliva to pilocarpine stimulation 
than a comparable group of normal subjects (13). 
This is somewhat opposed to the findings of Winkel- 
stein (14). It is probable, however, that in persons 
with peptic ulcer only certain centers in the mid-brain 
may be hyperactive and others not. It also may be 
that the overactivity in one center may depress other 
centers. The above observations favor the concept of 
“autonomic imbalance” in ulcer patients. 

It may be unnecessary to add that most ulcer 
patients are persons of the worrying and high strung 
typo. A fact that favors the assumption of a constitu- 
tional factor in peptic ulcer can be seen in our results 
on the gastric secretion in the normal relatives of 
ulcer patients (12). In 82 such healthy male and 
female relatives of ulcer patients not having any 
gastro-intcstinal complaints, distinctly low values for 
free acid were found after an Ewnld meal while the 
residue of the fasting stomach in the greater number 
of instances, contained a high degree of free .acid. 
From these findings the question arises whether peptic 
ulcer begins as a gastritis and whether the hyper- 
acidity of the duodenal ulcer develops later. 

There is another question, namely, whether the de- 


creased amount of visible mucus which we have found 
after pilocarpine stimulation in persons with duodenal 
ulcer (15) as well as the decreased amount of dis- 
solved mucus which Fogelson reported in ulcer 
patients is due to an accompanying gastritis or to the 
effects of acetylcholine on the mucus glands of the 
stomach. This is under investigation. 

With regard to ulcer therapy not much can be said 
at present except this : The only two agents known to 
counteract acetylcholine effectively are acetylcholine 
esterase and atropine. The concentration of acetyl- 
choline esterase in the blood has not been found to "be 
diminished significantly in peptic ulcer. It is a rather 
constant value and apparently changes only in wast- 
ing diseases. We have found one organ which secretes 
it in large amounts, namely, the pancreas, but pan- 
createctomized dogs did not show a diminished blood 
esterase and in acute experiments loss of pancreatic 
juice after secretin stimulation did not effect the ester- 
ase level of the blood (18). Yet if one could find means 
of raising the. concentration of esterase in the blood 
it might be very much worth while to try this on 
persons with peptic ulcer. 

Concerning the use of atropine in the therapy of 
peptic ulcer, it is apparent that if this drug is ex- 
pected to relieve vasoconstriction possibly existing in 
the stomach of ulcer patients it must be given in such 
a way that it is effective for 24 hours of the day, a 
problem which does not seem to be unsurmountable. 


CONCLUSION 

I want to say that I have not put forward the above 
theory for the sake of itself, but because many ex- 
perimental facts speak in its favor and because it 
may lead us further in the field of research and 
therapy. I gratefully acknowledge the help of my 
collaborators, whose names I have not been able to 
mention in this short account of our work. 
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DISCUSSION 

DR. EDWARD S. EMERY (Boston, Mass.) : This 
theory which Dr. Necheles has put forward certainly de- 
serves serious consideration because by it one can corre- 
late many clinical and laboratory findings. It involves two 
problems, one the pharmacology of acetylcholine; the 
other, clinical observations. So far as the pharmacology 
is concerned, I do not feel capable of discussing it. I talked 
to some of the pharmacologists before coming down here 
and there seems to be some difference of opinion as to the 
normal concentration of acetylcholine in the body. 

So far as the clinical side is concerned, I can agree with 
what the speaker has said concerning the increased secre- 
tion in patients with ulcer. 

I should like to say just a word about the neurogenic 
theory. It seems to me that clinically we should be cautious 
as to how we interpret our findings. The neurogenic theory 
has received great impetus in recent years as a result of 
Harvey Cushing’s statements, but nervousness is a com- 
plication of any chronic disease. When one talks with the 
asthma or the arthritic specialists, they speak also of 
nervousness as one of the important complications of the 
disease in which they are interested. We know that the 
gastric acidity plays a definite role in peptic ulcer, yet it 
is often difficult to evaluate the influence which the acidity 
exerts on the behavior of an ulcer in any one patient. 

The same is true of nervousness. It is undoubtedly true 
that nervousness is a common cause of the recrudescence 
of symptoms in these patients, but we see a not incon- 
siderable number who are not unusually nervous. There- 
fore, with our present evidence, it is impossible to say that 
peptic ulcer is a neurogenic disease. 

For the last few years we have tried, because of the 
work of Williamson and Mann and other experimentors, 
feeding ulcer patients with bile, without any success. More 
recently we have been trying feeding raw pancreas to 
these patients. To date the number of cases is very small, 
but so far we have not been able to demonstrate any value 
from this treatment. 

DR. B. M. BERNSTEIN (Brooklyn, N. Y.) : For the 
past two years Dr. Matzner and Dr. Windwer, in our de- 
partment have been working on the production of experi- 
mental ulcer in the rat. My participation has been that 
of an observer and adviser. A number of important facts 
have been brought out which we are continuing to study 
and hope to present at a future time. 

In the first place we produced ulcers in the rats by feed- 
ing and starving on alternate days. We found when we 
fed the rats hydrochloric acid in excess on the fasting 
days, we produced ulcer lesions in 10 per cent of the rats. 
When we gave pepsin, we found in the same way lesions 
in 85 to 90 per cent of a large number of rats. The problem 
arose as to whether we couldn't prevent the formation of 
these ulcers by in some way inhibiting the effect of pepsin. 

We first thought we would use the ordinary food stuffs 
and this is most interesting, particularly in the light of 
Dr. Shay’s paper. We found that when we fed these rats 
on the fasting days, fat or olive oil, and on other days 
carbohydrate as glucose solution, and other days on other 
group rats, protein, the following findings appeared: The 
rats that had fat with the pepsin and hydrochloric acid, 
developed ulcers in 70 per cent of the number used. Those 
with glucose developed ulcer in about 50 per cent; and 
those with protein developed them in a small percentage 
of cases. 

How to evaluate these findings is rather difficult because 


we have several factors to deal with. Shall we say that 
the protein simply absorbed the pepsin, and in that way 
inhibited its action? That is one possibility. Hypopro- 
teinemia can produce ulcers as has been shown by other 
workers. 

Another theory comes to our minds this morning in the 
light of this paper and that is that fat and carbohydrate 
retard the emptying time of the stomach; protein ap- 
parently does not and, therefore, permits the pepsin to 
get in its effect over a longer period of time and produces 
ulcers more frequently and more routinely. 

We haven’t started yet on our clinical work. We hope 
to do so in the fall. 

DR. GEORGE B. EUSTERMAN (Rochester, Minne- 
sota) : I feel that modesty should characterize any discus- 
sion of the pathogenesis of ulcer, for after all we may not 
know anything about the real fundamentals. The mechan- 
ism of its formation is somewhat more clear. What actu- 
ally starts it and destines the acute lesion to become a 
chronic one still remains obscure. However, the Society is 
to be congratulated on having such competent workers 
and members as Doctors Necheles, Shay, Ivy, Mann and 
others, present the results of their investigators for our 
elucidation and consideration. 

In discussing the problem of etiology with one of my 
associates, Doctor Mann, who has done such fruitful work 
in this field, one soon realizes that he is not a proponent 
of the vascular theory of ulcer genesis, which I think 
originated with Virchow. In Mann’s extensive experimen- 
tation on animals he never was able to produce a chronic 
ulcer by interfering with the arterial supply to portions 
of the gastric mucous membrane, even though such inter- 
ference was often very extensive. On the contrary, he 
maintains, and his results plainly show, that such lesions 
begin on the mucosal side, the result chiefly of chemical 
and mechanical factors. No work has been so outstanding 
or so generally accepted as that of Mann and Williamson 
in this respect, and other investigations by his colleagues 
of a similar nature. 

One other successful wav of producing the chronic 
lesion experimentally is by the injection of toxic doses of 
cinchophen. But such procedure is more or less out of 
line with human experience, and surely the latter is a con- 
stant reminder of the overwhelming importance of the 
acid or chemical factor in ulcer genesis, irrespective of 
how it may be brought about. This combination of maxi- 
mum concentration, spasm, hypersecretion and concomitant 
retention of secretions through spasm, is the great mis- 
chief maker in the majority of cases, to my way of think- 
ing. In this connection proponents of the psychogenic 
theory, that is, the effect of certain emotions on visceral 
function mediated by the sympathetic nervous system, 
have an increasingly strong argument. But the experi- 
mental physiologist, like Mann, will strongly disagree with 
you as regards the importance of the vascular role in 
ulcer genesis. 

DR. HEINRICH NECHELES (Chicago, 111.) : As to 
the question asked by Dr. Emery about concentration of 
acetylcholine in the body, there is probably no acetyl- 
choline whatsoever in the circulating blood except when 
the esterase is inhibited, which probably does not occur 
under physiological conditions. 

Apparently the main point in this question is whether 
at the focus of production the acetylcholine is active or 
not, and I am convinced that it is, that the blood cannot 
destroy it as fast as it is produced at the endings of the 
vagus nerves. If we inject acetylcholine intra-arterially, 
we obtain violent contractions, in fact, the most violent 
contractions of stomach and intestines. If we give it intra- 
venously, there are hardly any contractions, hardly any 
effect, except when we give it continuously and in huge 
doses, because it is destroyed so quickly. 
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As to the question of sympathicotonus, I think that we 
may favor the concept of autonomic imbalance; that is to 
say, a prevailing effect of the vagus center, either in the 
way of lack of inhibition or of overactivity, and I think 
that this view is sustained by a number of experiments 
which I cannot mention now. 

Gastric acidity in ulcer, as I tried to explain, probably 
plays a small role, because, first of all, we know that 
ulcers may heal while gastric acidity is very high, or that 
ulcers may develop in patients with a very low gastric 
acidity. Very little acid and very little pepsin are needed 
for digestion of a devitalized spot in stomach or duo- 
denum. 

To Dr. Bernstein's argument, I agree, except that the 
rat has a pro-stomach and a stomach, and that it is diffi- 
cult to draw conclusions from most animals except the dog 
and monkey, because the stomachs are so different. I was 
well aware of this difficulty in the question of hyper- 
acidity of duodenal ulcer and the normal or subnormal 
acidity of gastric ulcer which Dr. Winkelstein mentioned. 
I did not want to go into it because it would take too 
much time. I just want to mention the possible effects of 
an accompanying gastritis as well as reflexes from the 
duodenum or from the lesser curvature which may explain 
such differences. I am not convinced yet, however, that 
duodenal and gastric ulcer are produced exactly by the 
same causes, although my experiments tend to indicate 
this. 

Dr. Eusterman mentioned experiments which have been 
done long ago. I know the literature on ligation of arteries 
to the stomach of the dog. I think when wo deal with end 
arteries, ligation of the big branches which we can get 
on the lesser and major curvature will not teach us very 
much because there are sufficient collaterals before the end 
arteries. Besides, I do not know of any work that shows 
that vascular-anatomic conditions in the dog’s and in the 
human stomach are the same. Maybe Dr. Eusterman can 
answer that. 

Dr. Behfuss's work has interested me very much. I 
didn’t know some of the facts, and I will be very much 
interested to consider all this. 

In conclusion, I should like to mention one more fact 
which I forgot to bring out. The group of workers in 
Boston have shown that injection of mecliolyl inhibits 
gastric acidity. A worker from Ivy’s laboratory has re- 
ported that small doses riven continually produce high 


acid secretion of the stomach and larger doses inhibit 
secretion. We have been able to confirm this latter result 
in a great number of experiments, and we have found 
that histamine increased the volume of this secretion, and 
then depressed it, a fact which may be of some importance 
in the physiology of secretion. 

' Again in conclusion, I want to stress that I have not 
put out this theory as a proven thing but rather as a 
guide to further research on the physiology nnd on fhe 
pharmacology of duodenal ulcer. 

DR. ASHER WINKELSTEIN (New York, N. Y.) : Dr. 
Nechelcs’s ingenious hypothesis brings up a possible ex- 
planation both for the decrease in the resistance of the 
tissues to ulceration and the increase of the acid. His idea 
would explain both factors simultaneously. 

I should like to discuss briefly the acid factor. I have 
demonstrated that in duodenal ulcer the psychic or 
nervous secretion, produced by the chewing of an orange, 
is very high as compared to normals. 

There is a marked difference in this respect in duodenal 
ulcer and in gastric ulcer. It is well known that a high 
percentage of duodenal ulcer patients have hyperchlorohy- 
dria; gastric ulcer patients-on the other hand have a low 
or normal acidity. This striking difference has to be ex- 
plained. Either the two disenses are different or two dif- 
ferent mechanisms may be involved. 

Dr. Ivy has performed some interesting experiments in 
dogs. If he cut the sympathetics nnd gave a rough diet, 
he got marked hypermotility with a dumping action into 
the duodenum and duodenal ulcer. When the vagus was 
cut, stasis in the stomach occurred followed by a gastric 
ulcer. It would prove interesting to study the difference 
in constitution in both types of ulcer. We know that 
gastric ulcer rarely occurs in the hypersthenic stomach. 

If you do a partial gastrectomy in a patient with a duo- 
denal ulcer who has a high acidity before the operation, 
in approximately half of the cases free hydrochloric acid 
persists and recurrent ulcer occurs in 39! > of these acid 
cases. If you add anterior vagotomy to the partinl gastrec- 
tomy in duodenal ulcer patients who have a . high acidity 
before the operation, you get an achlorhydria in nearly 
100 per cent of the cases and no recurrences. 

In sixteen out of nineteen cases who had this operation, 
i.e., vagotomy plus partial gastrectomy, performed by Dr. 
A. A. Berg, we found an achlorhydria which persisted 
throughout the follow-up period of 5 to 9 years. 
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4 REVIEW of representative recent literature (2, 
•1. G, 7, 8, 10. 11, Id, 15) shows that in patients 
admitted to large charity hospitals because of hemor- 
rhage from peptic ulcer the. mortality rate varies be- 
tween 15 per cent and 30 per cent. Goldman’s (15) 

♦JVarl at the Anneal MrWJnir of the American Gmtm-Knt*rol«i*lc So- 
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recent report from the San Francisco General Hos- 
pital gives a mortality of 15 per cent. 

A few variations of this mortality rate arc noted. 
Finsterer (Id) of Vienna, reports a mortality rate of 
5 per cent following emergency surgery on all bleed- 
ing ulcers; Gordon-Taylor (12) believes that many 
patients should be operated upon during acute bleed- 
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ing and reports a lower rate following operation than 
with medical treatment; Lahey expects a 5 per cent 
mortality from hemorrhage; and Hurst (13) reports 
a mortality of 4.8 per cent from Guy’s Hospital; he 
states “the danger of hemorrhage from ulcer has been 
grossly exaggerated in a number of papers recently 
appearing in British Journals.” Hurst feels that in 
private practice the mortality' from hemorrhage is 
between 1 and 3 per cent. 

The extremes of opinion seem to be shown by (1) 
Finsterer (14), who feels that immediate operation 
for bleeding ulcer is always indicated and that no case 
should be refused immediate operation on account of 
exsanguination. and (2) Hurst (13), who feels that 
operation is never indicated, or should be reserved for 
"very rare cases." In his series one case was operated 
upon and the result was fatal. Between these ex- 
tremes are many opinions, but a review of articles 
shows that immediate emergency surgery is rarely 
undertaken. The idea is repeatedly recorded that 
cases which will result fatally cannot be separated by 
clinical evidence from those that will survive; and that 
surgical mortality is much higher than that from 
medical supportive treatment; hence, we should not 
increase mortality by emergency attempts at surgical 
control of hemorrhage. 

Such wide variety of opinions has led us to in- 
vestigate the private patients at The Mason Clinic 
and the Virginia Mason Hospital. Our Clinic consists 
of a group of men in private practice who exclude the 
fields of obstetrics and pediatrics. 

This report is based upon the study of 916 patients 
on whom the diagnosis of peptic ulcer was made, 
using all ordinary methods for diagnostic study and 
laving great emphasis on clinical history and roent- 
genologic findings. As formerly reported (1, 3), we 
feel confident in a diagnostic accuracy approaching 
93 per cent. 

The Clinic has examined approximately G3.000 
patients during the time these ulcer cases were col- 
lected, an average ulcer incidence of 140 per 10,000 
(1.4 per cent). However, the incidence of acute per- 
foration is approximately 9 per 10,000 (.09 per cent) ; 
of massive hemorrhage it is 3 per 10,000 (.03 per 
cent) ; and of fatalities from hemorrhage from peptic 
ulcer it is 1 per 10,000 (.01 per cent). These figures 
justify the frequent assertion that many busy general 
practitioners have never seen a fatal ulcer hemorrhage 
and hence consider that the mortality rate must be 
very low. 

The 916 cases have been recently tabulated in great 
detail; and from them we have segregated those (1) 
with a history of previous gross hemorrhage, (2) 
with active massive hemorrhage and, (3) with acute 
perforation. 


age at the time of the first hemorrhage shows that 75 
per cent of first gross hemorrhages occur under the 
age of fifty. 


916 Peptic Ulcer Histories 
162 Histories of Gross Hemorrhage 
Mason Clinic 



I 

37 


Sc\erity of 

II 

51 

88 

Ulcer History 

III 

53 



IV 

21 

74 

Decode 12 3 

4 5 C 

7 

8 

1st Hemorrhage 0 24 

53 43 28 

11 

S 0 


91C case*** dinirnosed Peptic Ulcer 


MASSIVE ACTIVE HEMORRHAGE 

II. Massive active hemorrhage has brought thirty- 
six of these patients to the hospital, twenty-two with 
their first hemorrhage. These patients do not include 
all admissions with active bleeding, but only those 
that have had severe, symptoms from loss of blood. 
The active massive hemorrhages have occurred in 
cases with relatively mild clinical histories in more 
than half; and have occurred in a relatively or abso- 
lutely quiescent period in the great majority. Yet in 
the six fatalities (18 per cent) which occurred from 
hemorrhage while in the hospital three were having 
severe ulcer pains. Two of the six patients died with 
their first hemorrhage. 

Age seems to be the greatest factor in mortality 
from hemorrhage. Of thirty patients surviving active 
hemorrhage, twenty-two were under the age of fifty 
years. Of six fatal cases, three were under fifty years 
old, and two of these were surgical deaths not due to 
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HISTORY OF HEMORRHAGE 
I. One hundred sixty-two cases, or 18 per cent, 
have a history of previous hemorrhage. Less than half 
have had severe clinical ulcer symptoms, and in the 
large majority the gross hemorrhage has not been a 
critical affair. Not infrequently hemorrhage has been 
the first definite clinical symptom of ulcer that has 
made the patient consult a physician. Recurrent 
hemorrhages are frequently noted. A tabulation by 


hemorrhage. Of six fatalities in the hospital from 
hemorrhage, four were due to loss of blood; and three 
of these patients were above fifty years old. 

ACUTE PERFORATIONS 
III. A few years ago we reported before this So- 
ciety (5) our experience with acute perforations of 
peptic ulcer. Large series of cases suffering from 
acute perforation had been reported by various other 
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observers. General agreement is found that immediate 
emergency operation is indicated, that the operation 
within the first twelve hours carries a low death-rate, 
and that closure of the perforation apparently is fol- 
lowed by a cure of the disease in many of the patients 
who survive operation. 

We now have treated sixty-two perforations. Two- 
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thirds of acute perforations occurred during silent 
periods of ulcer symptoms. Massive hemorrhage has 
occurred at the time of perforation in only three in- 
stances. Four patients out of sixty-two had been 
previously diagnosed or treated for ulcer. Twenty-five 
were below fifty years of age, thirty-seven above 
fifty; and we are unable to say that the patient’s age 
has made any definite difference in surgical mortality. 
The sex ratio was fifty-six males to six females, again 
showing the infrequency of acute perforation in 
women. 

GENERAL CONSIDERATIONS 

These findings have led to considerable thought in 
an attempt to recognize the clinical type of peptic 
ulcer that is likely to cause critical hemorrhage or to 
perforate. 

Mann’s studies on experimentally produced chronic 
duodenal ulcers of dogs are most enlightening. He 
finds two types of bleeding: First, in the healing of 
an ulcer the epithelium grows over the base of the 
ulcer, and is smooth and very loosely attached to the 
base — so loosely in fact that it is difficult without 
special precautions to demonstrate this epithelium at 
autopsy. The epithelium may be brushed off or even 
washed off under a faucet. In life this should be fol- 
lowed by bleeding in certain instances, a venous or 
granulation bleeding which should never cause critical 
loss of blood. Second, he finds that in an active 
ulcerating stage of experimental peptic ulcer the 
erosion may eat into the wall of an artery, technically 
known as arrosion, causing extensive or even fatal 
hemorrhage. Naturally Mann cannot evaluate the 
clinical subjective symptoms in the dog leading up to 
arrosion. 

These two types of hemorrhage seem to us to ofTer 
a plausible hypothesis for what we see happen in 
certain patients. As already shown, the majority of 
recognizable hemorrhages occur in ulcer cases with 
milder symptoms; hypothetically it seems to us likely 
that these cases are milder because they are repeatedly 
and frequently healed. The "silent hemorrhage,” so 
often seen and not so critical in younger people, occurs 
in a healed or healing stage. On the other hand arro- 
sion bleeding should occur with active symptoms of 
ulcer. Hypothetically, silent hemorrhage should occur 
in a healed or healing stage and hence is likely to 
come at a time when the patient is not suffering 
clinical symptoms of ulcer. By contrast, if active 
symptoms are present at the time of hemorrhage, we 


should suspect arrosion and critical or fatal hemor- 
rhage. 

Actually we have found in our series that severe 
ulcer symptoms apparently precipitated massive 
hemorrhage in five instances, two of which were fatal. 
Arrosion, however, is clinically by no means confined 
to cases with active symptoms. Of thirty patients 
surviving critical hemorrhages, twenty-seven were re- 
latively free from symptoms at the time that massive 
bleeding occurred. IVe have operated in two instances 
where a fatality seemed inevitable because of prompt 
recurrence of massive hemorrhage; and in both in- 
stances we feel that the operations were actually life- 
saving. 

The fatalities following surgery were all on cases 
treated for days, transfused repeatedly, and then 
operated. One death resulted from failure to control 
hemorrhage (age sixty-one), one from technical post- 
operative complications, and one from exhaustion with 
an acute postoperative psychosis. Finsterer feels that 
operative risk is greatly increased by delay for days 
of treatment and for transfusions, and then surgery 
undertaken before recovery of general health ; our ex- 
perience seems to coincide with his. 

The most outstanding fact in this study seems to 
be that age is the first consideration as regards prog- 
nosis with massive hemorrhage; that any serious 
hemorrhage in a patient beyond fifty years old (and 
probably beyond forty-five) is a very dangerous symp- 
tom, nearly ten times as dangerous as in a patient 
under fifty years old. 

Apparently a lesson may be learned from the Massa- 
chusetts General (7) , where they believe that medical 
treatment is always to be given thorough trial in 
cases of massive hemorrhage — 138 critical ulcer 
hemorrhages treated with a 14.5 per cent mortality. 
Eight patients were, however, operated upon after "all 
hope had been lost for a spontaneous recovery,” and 
all eight died. Manifestly that is not the way to handle 
such situations. 

Acute perforations, according to our records, almost 
always occur (93 per cent) in those who have not even 
suspected ulcer or had symptoms serious enough to 
induce them to consult a physician or to take any kind 
of treatment. It seems clear that perforation of 
chronic duodenal ulcer through the anterior wall of 
the duodenum is far more common, and that such an 
ulcer produces very mild symptoms or none that arc 
ascertainable. The usual perforation is essentially a 
“blow out,” a. very sudden and dramatic event. Only a 
small portion of acute perforations are the result of 
deep erosion and have massive hemorrhage from 
arterial bleeding from a branch of the pancreatico- 
duodenal artery' in the posterior wall. Perforation of 
gastric ulcer is more likely to take place during active 
ulcer symptoms. 

VITAL STATISTICS FROM SEATTLE 

We have not found in current literature any clinical 
deductions regarding hemorrhage or perforation based 
on vital statistics. It seemed to us likely that cfficien 
health department records might give valuable infor- 
mation. _ . 

In Seattle we have the King County Hospital with 
a tributary city and county population of nearly oOO,- 
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000 people. The Hospital mortality rate during 1935 
and 1936 from massive gastric hemorrhage from 
peptic ulcer was 20 per cent, and the Hospital has ap- 
proximately half of all deaths from peptic ulcer re- 
corded in the city and county. They have an active 
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autopsy service and for this reason we feel sure that 
vital statistics from Seattle are fairly accurate, and 
are proven by nearly 50 per- cent autopsy records. 

With the cooperation of the Seattle Health Depart- 
ment we have reviewed all death certificates for the 
years 1935 and 1936. These vital statistics show that 
during two years massive hemorrhage from ulcer was 
the assigned cause of death in forty-two instances, 
and acute perforation as cause of death in sixty-two 
instances, out of a total of 124 deaths attributed to 
peptic ulcer. The diagnosis was substantiated in fifty- 
four patients by autopsy. 

The vital statistics show that thirty-one patients 
died without surgical interference for hemorrhage, 
and eleven patients died following surgical interfer- 
ence. Of the forty-two deaths, eight occurred below 
the age of fifty and thirty-four above the age of fifty. 

The vital statistics also show that of sixty-two per- 
forations, twenty-eight died medical deaths, thirty- 
four died following surgical intervention. Twenty-four 
of these patients were under fifty years old and thirty- 
seven were above fifty years old. 

Interesting deductions may be made because, ns we 
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have shown, gross hemorrhage is very much more 
frequently found under fifty years old, yet the death 
rate from hemorrhage in older patients is ten times 


higher. No such statement can be made in connection 
with age and acute perforations. 

Ten patients died, according to death certificates, 
following operation in which neither perforation nor 
hemorrhage was recorded, and ten died from medical 
conditions which presumably were considered by the 
attending physician as the immediate cause of death, 
with peptic ulcer as the chief cause of death. 

SUMMARY 

Our studies then seem to indicate that in private 
practice in Seattle the immediate mortality rate from 
massive hemorrhage from peptic ulcer is 18 per cent — 
if all deaths are recorded — or 11 per cent if we ex- 
clude two postoperative deaths not due to hemorrhage. 
Much the greatest mortality factor is age, for deaths 
from hemorrhage under fifty, years old are relatively 
rare; though our records show that most hemorrhages 
occur in patients under fifty. 

Arterial disease must be the explanation of the re- 
markable importance of the age factor in the prognosis 
of massive hemorrhage. Younger arteries will con- 
tract much more efficiently; in older people with 
marked sclerosis it may be impossible for the artery 
to contract sufficiently to promote clotting and stop 
the hemorrhage. This probability may account for the 
hesitancy on the part of surgeons in operating on 
cases of massive hemorrhage, and in their uncertainty 
as to what procedure is best undertaken at operation. 
However, surgical procedures are not part of this dis- 
cussion. 

It would seem that conservative treatment is always 
to be instituted. However, if the hemorrhage is in an 
older person, and particularly if it recurs promptly in 
the presence of active ulcer symptoms, one should as- 
sume that arrosion has taken place. The mortality 
with such cases is very high — from the literature and 
from our experience about 50 per cent. Prompt expert 
surgical intervention will undoubtedly reduce this ex- 
traordinary death rate — yet intervention a few days 
later because of failure to improve with medical treat- 
ment, gives an average surgical mortality of 47 per 
cent in seventy-two cases, as shown by six representa- 
tive institutions (2, 7, 8, 10, 11, and loc cit). 

CONCLUSIONS 

1. In private practice in Seattle the hospital mor- 
tality of massive peptic ulcer hemorrhage is 18 per 
cent — and if we exclude deaths not due to loss of 
blood, it is 11 per cent. 

2. King County Hospital in Seattle shows a mor- 
tality rate of 20 per cent on admissions for massive 
ulcer hemorrhage. 

3. King County Vital Statistics and our figures in 
private practice there show that age is the greatest 
factor in mortality from hemorrhage. 

4. Most severe hemorrhages are likely to occur 
during quiescent symptoms of an ulcer. 

5. “Bleeding ulcers don’t perforate; and ulcer per- 
forations don’t bleed.” 

C. The majority of histories showing ulcer hemor- 
rhage relate a relatively mild severity of clinical symp- 
toms of ulcer. 

7. Severe symptoms of ulcer leading to hemor- 
rhage strongly suggest arrosion, and in an older 
person may indicate a life-saving emergency opera- 
tion. 
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8. Emergency surgery has its place in the treat- 
ment of certain cases of massive gastric hemorrhage 
before “all hope is lost for spontaneous recovery.” 

9. The large majority of acute perforations occur 
during quiescent symptoms — and in patients who have 
never had severe ulcer symptoms. 
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The Differential Diagnosis of Gastro-lntestinal and Cardiac Disorders 4 

(The Alvarez Lecture) 

By . 

PAUL D. WHITE, M.D. 

BOSTON, MASSACHUSETTS 


L IDDELL and Scott’s Greek Lexicon gives the fol- 
lowing definitions Kardia, heart, stomach, and 
Kardiakos, of the heart or stomach, dyspeptic. No 
wonder we have been confused ever since. 

Neuburger of Vienna, the medical historian, in' 
writing of the opinions of the Greeks and Romans in 
Galen’s day and before quotes from their works as 
follows : “The sense of hunger depends upon cold and 
dryness and has its seat in the ‘cardiac orifice’ (the 
expression cardia or stomachos stands for the esopha- 
gus; the cardia was supposed to be very rich in sen- 
sory nerves and thus the starting-point of many 
morbid conditions).” Neuberger goes on to say that 
“the so-called ‘morbus cardiacus’ — frequently men- 
tioned by the ancient medical authors, and probably a 
neurosis — was considered by Galen to be an acute 
illness originating in the stomach.” 

The opinions held through the middle ages are sum- 
marized at their termination by the great physician 
I’erncl who in 1554 wrote his masterpiece of medicine. 
At the beginning of Chapter III of the sixth book of 
the section on pathology and symptoms Ferncl said (I 
shall give the literal translation) : “Many symptoms 
vex the ostium at the beginning of the stomach. Some 
of these result from the fact that this structure is 
endowed with an extraordinary degree of sensation 
and is connected with great affinity to the principal 
parts of the heart and to the brain. To these other 
organs indeed, it is generally agreed, it may communi- 
cate its troubles and provoke them in various ways: 
the heart to cause swooning, syncope, and pain which 
has been labelled cardialgia; the brain to cause 
lethargy, catalepsy, brooding, unsociability, melan- 
cholv, and delirium, the reasons and causes of all of 
which are adequately explained thereby.” Femcl also 
said that palpitation and abnormalities of the pulse 
may he caused by indigestion, in particular excess of 
food or drink. 

In 17-19, Sonne, physician to the court in Paris 
wrote “The stomach is one of the commonest causes 
of palpitations: but this cause is not always an im- 
mediate cause or one acting on the heart without other 
influences; it is sometimes only an incidental cause. 
If there is. for example, a lesion in the ventricles, in 
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the auricles, in the vessels, or in some other viscera, 
if that lesion by itself causes palpitations, the stomach 
will be able to activate that other cause. When it is 
filled, for example, it pushes up not only the diaphragm 
and bothers the respiration but it also compresses the 
belly and the aorta. . . . 

“But the nerves too can he put into action by the 
stimulation which follows the filling of the stomach” — 
and may induce palpitation. Also indigestion and bad 
food and gas can induce palpitation. Belching and 
passing wind may give quick relief. 

Senac went on to say that certain foods may cause 
palpitation. Coffee may do so. “I know a man who is so 
attacked when he eats lentils; he resembles in this respect 
Mnlpighi whose heart was agitated when he nte peas or 
beans. Simon Pauli reports that he was affected by palpi- 
tations in the autumn when he ate raw apples.” . . . '‘The 
intestines produce palpitations just as docs the stomach; 
such symptoms arise sometimes after violent purgation. 
. . . Some persons feel violent beating in the region of the 
heart when the belly is compressed and are relieved when 
it is free. . . . 

“Among the affections of the intestines which cause 
palpitations we can place hemorrhoids. . . . 

“The liver, which is one of the great organs of the 
animal machine can without doubt excite palpitations. Its 
lesions may cause dyspnea and often give pain in the 
region of the clavicles and in the back and front of the 
chest. ... 

“The spleen was regarded by the ancients ns the 
principal cause of palpitations; it was, according to them 
the seat of melancholy. The black blood, to which they 
gave this name, was formed, they thought in this viscorum 
whose use was unknown.” Senac ended this discussion by 
noting that Willis more recently had discarded this idea 
but had blamed the splanchnic nerves instead. 

In 17G1 Morgagni had no knowledge of any direct 
relationship between pathological structural changes 
in heart or digestive tract but he did cite the case of 
a very old man who showed at autopsy both gall stones 
and an unsuspected calcified stenosed aortic valve. 

Finally, to illustrate the very modern point of view 
that was held by James Hope of London, 105 years 
ago I shall read from the introduction of his impor- 
tant “Treatise on the Diseases of the Heart and Great 
Vessels.” 
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“Again, there are few more common and certain ex- 
citing causes of palpitation and difficulty of breathing in 
disease of the heart, than dernngement of the stomach. 
IV lint happens to the patient in this case? Tracing the 
attach, in perhaps every instance, to n dyspeptic fit, he 
naturally concludes that the latter is the cause: that it is 
‘all indigestion.’ ‘Good air and plenty of exercise’ are the 
remedies recommended: the result is an apoplectic seizure. 
The circumstance that before the introduction of the new 
mode of exploring diseases of the heart (auscultation), 
they could rarely be detected in their early stages, con- 
tributed to the error in question. For, as patients fre- 
quently recover from the early stages, the recovery was 
regarded by those who assumed this class of diseases to 
be incurable, as a proof that the affection was merely 
dyspeptic. Hence dyspepsia acquired the reputation of 
producing certain symptoms, particularly in the head, 
which are in reality foreign to it, being exclusively the 
results of a co-existent disease of the heart. 

"There prevails another error, the converse of the 
above — that of mistaking nervous, or really dyspeptic 
palpitntion, for disease of the heart. The frequency of 
cases of this kind, especially amongst men of studious 
habits, (and more particularly, 1 have noticed, among 
those of my own profession), is truly surprising; and, as 
it has always been considered difficult, nnd by many im- 
possible to distinguish the two affections, the alarm 
created is sometimes distressing. Having thought this 
subject of so much importance as to demand a separate 
article, I shall here only say, that, so far as my own ex- 
perience enables me to judge, the discrimination may bo 
made with ease and certainty.” 

‘‘There is scarcely a disease of the heart, accompanied 
with obstruction of the circulation for any considerable 
period, which is not productive of enlargement of the 
liver, and, sooner or later, of its ordinary consequence, 
abdominal dropsy. Vet there are few common facts in 
medical science less generally known than this intimate 
connection between the heart nnd the liver. The dropsy is 
ascribed to the latter; the treatment extends not beyond 
this organ; the unknown cause continues to reproduce its 
effect, and the patient, if he obtain relief at all, only ob- 
tains it to undergo n speedy relapse.” 

In recent years considerable advance lias been made 
in the localization of activity of and sensation from 
the > gastro-intestinal tract through the pioneer work 
of waiter Cannon and Walter Alvarez, in whose honor 
this lecture is named, and also through the work of 
your president, Chester Jones, among others. Among 
these studies has been the demonstration, particularly 
by Cannon, of the important effect of emotions on the 
action of the gastro-intestinal tract associated reflexly 
with disturbance of other organs especially the heart, 
hut we have still much to learn about the details and 
inter-relationship of both cardiovascular and gastro- 
intestinal symptoms. 

The differential diagnosis of gastro-intestinal and 
cardiac disorders is a subject of never-ceasing interest 
and importance. In the accumulation of experience 
one goes through a cycle of changing impressions. I 
can recall the assurance with which I started my own 
experience. There were handy rules to differentiate 
heart disease from stomach trouble and gall stones. 
But it was a time when we were acquiring much new 
knowledge and some of this was based on the errors 
we were making. I shall never forget being called in 
the summer of 1920 to see an elderly surgeon who 
was found to have an acute pericarditis, for some un- 
known reason complicating an attack of severe pro- 
longed epigastric pain which had been diagnosed by 


himself and his medical friends as being the result of 
acute cholecystitis. Characteristic coronary T waves 
in electrocardiograms a few weeks later were ignored. 
It is easy now in retrospect, of course, to diagnose ex- 
tensive myocardial infarction secondary’ to coronary 
thrombosis. Errors similar to that one shook our 
confidence in those days but gradually we regained our 
assurance in the course of the next decade by dint of 
careful analysis of clinical, postmortem, electrocardio- 
graphic, and X-ray studies. Several years ago we 
again felt masters of the situation but a few humbling 
experiences since then have indicated the folly of a 
cocksure attitude in doubtful cases, even with all the 
resources at our command at the present day. There 
are almost certainly rare cases in which, a clear dif- 
ferential diagnosis between cardiac and gastrointes- 
tinal disorders is impossible and likely to remain so, 
but our diagnostic- acumen is still so amenable to im- 
provement that it is bound to improve with further 
experience. 

To illustrate some of the more common, important, 
and difficult problems in this field I shall cite briefly 
several cases that I have myself encountered. 

Case 1. Esophageal pain or coronary insufficiency — 
which? A salesman, 37 years old, nervous and a heavy 
smoker, came to me complaining that for about ten months 
he had been occasionally troubled by a substernal burning 
sensation radiating equally to both shoulders, never very 
severe, lasting fifteen to thirty seconds and subsiding 
when lie belched gas after taking a drink of water. This 
sensation usually came on when lie was sitting quietly at 
home in the evening shortly after dinner, about once in 
two or three days. It never was induced by effort; in fact, 
exercise such as golf, stair-climbing, and even running 
seemed to help him. The reduction of tobacco from 20 
cigarettes or more a day to 2 or 3 was attended by com- 
plete -relief of his trouble. Otherwise he had been well. 
Physical examination, electrocardiogram, nnd fluoroscopic 
examination of the thorax revealed no abnormalities what- 
soever. Much gas was noted fiuoroscopically in the stomach 
nnd colon raising the left leaf of the diaphragm. 

DISCUSSION 

This story can be duplicated time and time again. 
Usually it is evident at once that the trouble lies in 
the gastro-intestinal tract and not in the coronary’ 
circulation, but occasionally careful study is needed 
clearly to determine the etiology, and rarely an er- 
roneous diagnosis of angina pectoris due to coronary 
disease is made. The history alone usually suffices' for 
diagnosis, but it is sometimes very helpful to have 
also electrocardiographic and roentgenological evi- 
dence. 

There are three more common types or circum- 
stances of esophageal pain. The most common is prob- 
ably "heartburn," a burning sensation like that de- 
scribed in the patient noted above and due in many 
cases probably to the eructation of acid gastric juice 
or contents into the lower esophagus. The second is 
actual spasm of the esophagus at its lower end, the 
so-called cardiospasm, which may sometimes be seen 
roentgenologically when barium is swallowed. The 
esophageal peristaltic waves may be disturbed in 
their function, prolonged, or even reversed. The 
globus hystericus has been ascribed to the meeting 
of contraction waves traveling in opposite direc- 
tions at the upper end of the esophagus. The third 
type of esophageal pain is the result of the pressure 
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of air or food entrapped in the esophagus as in aero- 
phagia. Here there is the combination of the pressure 
of the esophageal contents and the spasm of the 
esophagus above or below. Air swallowing or cribbing 
is very common and may be observed in operation with 
relief of discomfort on belching up the air or in pas- 
sing it on into the stomach. 

In the differential diagnosis of coronary and esopha- 
geal pain the history of the occasion of the pain is of 
chief importance. The position and radiation of 
esophageal and gastric pain is likely to be the same 
as that of angina pectoris and even its character may 
be similar; as a rule however the pain of coronary in- 
sufficiency is that of a heavy oppression or choking 
(ns indicated by the word angina itself, which means 
strangling) while gastric or esophageal pain is more 
often burning or sharp and is well characterized at 
times by the designation “heartburn.” Either pain 
may be epigastric or low, intermediate, or high in 
position behind the sternum. Coronary pain is more 
likely to radiate into the left arm but often it doesn't 
radiate at all. EfTort is almost invariably the exciting 
factor of the pain of coronary insufficiency, while eat- 
ing is more commonly the occasion for the occurrence 
of esophagospasm or cardiospasm or heartburn. Also 
the excessive use of tobacco is especially likely to favor 
the occurrence of esophageal or gastric pain. Excite- 
ment may induce either type of pain, gastro-intestinal 
or coronary. A common accompaniment of the sub- 
sternal pain of gastric origin at its termination is the 
belching or eructation of gas that attends the release 
of the spasm of the lower end of the esophagus or of 
the cardiac sphincter of the stomach. 

Three further considerations are of great impor- 
tance: First, the nitrites tend to relieve the pain of 
esophagospasm or cardiospasm as well as that of 
coronary insufficiency, though as a rule more slowly, 
and so are not a satisfactory therapeutic test for dif- 
ferential diagnosis. Second, quite often coronary in- 
sufficiency and esophageal irritation or irritability 
coexist in the same individual. The patient may have 
angina pectoris on effort and esophageal pain or 
"cardiospasm” after meals or an attack of angina 
pectoris may induce "cardiospasm” sympathetically 
with almost simultaneous relief of the two mechan- 
isms by resting or nitrites. 'When such simultaneous 
occurrence and relief of the two conditions occur the 
case may be difficult of analysis; it is doubtless the 
apparent relief of angina pectoris by the belching of 
gas that has caused confusion and even led to the idea 
that the pain of coronary insufficiency is in reality 
wholly due to the “cardiospasm” that is induced re- 
flcxlv by it. An especially observant patient who has 
both kinds of pain can usually distinguish between the 
two: this fact, the occasion of the occurrence of the 
pain, its character, and the fact that atropin or bella- 
donna tends to prevent "cardiospasm" but not angina 
pectoris indicate that they are in fact two separate 
conditions. And third, an increased heart rate and 
more forceful heart action following food or certain 
drinks, especially coffee, tea, and alcohol, may readily 
be interpreted by the patient ns painful; it tends, 
however, to be precordial aching rather than sub- 
sternal oppression or burning. 

We must remember that there are a number of dif- 
ferent causes for pain in any part of the chest, super- 
ficial and deep. This includes the retrosternal region 


which is too often regarded by each specialist as his 
own particular province, by the cardiologist as the 
site of the angina pectoris of coronary insufficiency, 
by the gastro-enterologist as the site of esophageal or 
gastric pain, and by the pulmonary expert as the site 
of the pain of tracheal and bronchial disease or of 
mediastinal tumor. Almost any pathological change in 
the mediastinum can cause retrosternal pain which 
may or may not radiate to arms, back, or neck. 

Before leaving this discussion, mention should be 
made briefly of the infrequent cases of esophageal 
ulceration, tumor, or diverticulum with pain high up 
substernally, closely resembling in site the angina 
pectoris of coronary insufficiency and likely to be 
wrongly diagnosed. The pain is, however, more re- 
lated to eating than to exertion and more prolonged 
in its attacks. When in doubt careful fluoroscopic ob- 
servation of the esophagus during the swallowing of 
barium and esophagoscopy should be carried out. 
Other causes of obscure retrosternal pain are that 
occasioned by a central diaphragmatic hernia and that 
occurring on swallowing by the esophageal obstruc- 
tion caused by a congenital right sided aortic arch or 
anomalous right' subclavian artery. 

Case 2. Coronary disease with angina pectoris compli- 
cated by acrophagia and cardiac neurosis. A housewife, 
55 years old, enters the hospital on April 13, 1937, with 
a history of having first noticed substornnl oppression 
three and a half years ago when walking in the evening 
after eating. Associated with this there was "indigestion” 
characterized especially by the belching of gas. Upon rest- 
ing and upon belching gas the substemal discomfort was 
relieved within a few minutes. One year later her mother 
died ns a result of angina pectoris. Shortly after this the 
patient began to notice pain in the upper anterior chest in 
association with an increased amount of distension from 
gas and of belching of gas. The pain occasionally radiated 
to the left arm and to the back of the chest on the left 
side near the scapula. Eight months before her entrance 
to the hospital she had a prolonged attack of substemal 
oppression and precordial pain, lasting for hours, and at- 
tended by prostration. Ten weeks before admission, after 
the removal of a corn beneath the nail of the right second 
toe, she began to have pain in the toe with slow healing, 
and later infection. She had noticed some numbness in 
the right foot for a year. Slight hypertension and dia- 
betes had been discovered at the age of 43, but the gly- 
cosuria was readily controlled by moderate restriction of 
diet. 

On examination the patient was found to be slightly, 
obese. There were no abnormalities expect for very slight 
hypertension, the blood pressure ranging from 145 to 
ICO and about 90 diastolic. There was n decrease in the 
arterial pulsation in both legs. There was no evidence of 
congestive fnilure. 

The various laboratory tests wore all normal except for 
the electrocardiogram which showed low, diphasic T waves 
in Lead l,and abnormal T waves in the precordial or chest 
lead, X-rays of the legs which showed extensive calcifica- 
tion of the blood vessels of the legs and ankles, and a 
high blood sugar. 

Under observation it was evident that the patient, es- 
pecially when nervous, was very much inclined to gulp 
and belch gas, complaining of the discomfort in the chest 
therefrom. 

DISCUSSION 

This patient is a good illustration of the combin”- 
tion of coronary disease with slight angina pectoris 
complicated by nerophagia and cardiac neurosis. Her 
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coronary symptoms had subsided completely by the 
time of her entrance to the hospital for study, but her 
aerophagia and the discomfort therefrom had become 
more marked and were easily detected. The only ab- 
normalities on examination were the electrocardio- 
graphic evidence of coronary disease and the X-ray 
evidence of peripheral vascular arteriosclerosis. These 
findings, however, are of great importance in the com- 
plete study of a patient suspected of having cardio- 
vascular disease. 

Case 3. Circulatory collapse incident to gastro-intes- 
tiual disease. A professor, 49 years old, always highly 
nervous and recently under severe mental strain, had been 
seized five days before I saw him by very severe epigas- 
tric pain which kept him awake all night and which was 
followed by tarry stools. He had had heartburn and other 
evidences of indigestion for twenty years or more and 
roentgen ray examination showed a small duodenal ulcer. 
He improved rapidly on Sippy powders and diet but late 
the night before I saw him while he was listening to the 
radio he was seized by a desire to go to the stool. He went 
to the bathroom and had a copious bowel movement. In 
fear he looked to see if it contained blood. When his fear 
was confirmed he grew greatly alarmed and at once began 
to feel faint. He dragged himself back to bed and col- 
lapsed. There his wife found him semicomatose and a 
doctor who was summoned discovered him in a cold sweat 
with impalpable pulse at the wrist and a very slow heart 
rate of about 20. After a few minutes he recovered and 
the next morning when I examined him I found nothing 
at all wrong except for the story of the recent bleeding 
from the gastro-intestinal tract. An electrocardiogram 
showed no heart block. The important history was elicited 
of an exactly similar collapse twelve years before after 
an indigestible meal late at night. 

DISCUSSION 

This case illustrates the frequent occurrence of 
circulatory depression that may attend any illness or 
fright, whether incident to gastro-intestinal trouble, 
or to heart disease (for example, coronary throm- 
bosis) , or to other complaint. There may be a marked 
depression of the sinoauricular nodal pacemaker as 
well as of general vascular tone without any organic 
heart block at all, despite the bradycardia. 

Case 4. Peptic ulcer diagnosed as coronary disease with 
angina pectoris decubitus. The wife of an army officer, 46 
years old, had begun to have nocturnal attacks of severe 
sharp low substernal pain, nonradiating, attended by 
nausea, and lasting several hours at a time, five and a 
half months before I examined her. This had recurred 
nightly for several weeks but finally subsided after bed 
rest. For some months thereafter she felt fairly well, 
being free from pain. Then she overdid in preparing for 
Christmas and the nocturnal attacks recurred. Ten days 
later when I examined her there was evidence of hyper- 
tension (systolic blood pressure 165 and diastolic 120) 
and slight cardiac enlargement. The electrocardiogram 
was essentially normal and the Wassermann and Hinton 
reactions were negative. Gastro-intestinal roentgen ray 
examination revealed the presence of a peptic ulcer and 
treatment by rest and diet was instituted. She has been 
free from symptoms since this treatment was started. Her 
blood pressure has continued to be moderately elevated. 

DISCUSSION 

Although angina pectoris decubitus is possible in a 
middle aged woman with hypertension it is very un- 
likely in the absence of a previous history of angina 


pectoris on effort or of evidence of luetic aortitis. Also 
of course paroxismal angina pectoris is at once ex- 
cluded by the duration of the attacks of pain; coro- 
nary thrombosis which might explain the duration of 
an individual attack would not recur night after night, 
leaving her in fair comfort and health in the daytime. 
The electrocardiogram too would almost certainly have 
shown evidence of coronary disease had the latter been 
the occasion of such frequent severe pain. Fortunately 
the treatment of the peptic ulcer is about as suitable 
as anything we know' of for the treatment of the 
hypertension and its effect on the heart. 

Case S. Gall stones erroneously diagnosed as coronary 
thrombosis or pidmonary embolis)ii. An obese housewife, 
60 years old, had always been well until her present illness 
except for pneumonia at the age of 29 and varicose veins 
for many years culminating in an ulceration in the sum- 
mer of 1935, one and a half years before I first saw her; 
this ulceration had finally healed in the course of some 
weeks. On December 26, 1935, she was awakened in the 
middle of the night by a very severe choking pain across 
the front of the chest radiating into the neck and left 
arm, attended by nausea and vomiting, lasting for hours, 
requiring morphine, and followed by several days of fever. 
She gradually improved and was fairly well through the 
spring. In June, 1936, she had a similar attack with 
vomiting. Through the summer there were several milder 
spells and then in October another very severe attack with 
collapse. She then remained in bed nearly two months and 
was only just beginning to sit up in January, 1937, when 
I first saw her, a year after her first attack of pain. 
There had been two mild spells in the fortnight before 
my examination. I found no abnormalities of heart, lung, 
abdomen, or blood pressure. The electrocardiogram was 
essentially normal. A few weeks later another severe at- 
tack occurred with persistent vomiting and tearing sub- 
sternal pain. There was marked tenderness with spasm 
in the epigastrium. Bile appeared in the urine the next 
day, and the stool was clay colored. The diagnosis was 
now obvious. 

DISCUSSION 

Here is a good example of the difficulty of the early 
differential diagnosis of gall bladder disease and coro- 
nary thrombosis. In the first place the sex and absence 
of previous angina pectoris and hypertension favored 
the former condition. Later the constant occurrence 
of vomiting with the attacks, the frequent repetition 
of the pain, and the absence of characteristic electro- 
cardiographic findings practically ruled out coronary 
thrombosis. At one time the repeated attacks of chest 
pain and the old history of varicose veins and phlebitis 
suggested the possibility of recurrent pulmonary 
embolism but there was nothing to support the diag- 
nosis. Nausea and vomiting always favor the diag- 
nosis of trouble below the diaphragm unless they are 
induced by morphine given for the relief of pain or 
by excessive dosage of digitalis given because of real 
or fqncied myocardial failure. Often these drugs are 
responsible for nausea ascribed to indigestion of some 
sort. Much better evidence than vomiting is that 
yielded by the occurrence of persistent hiccoughing. 
Obstinate hiccoughs may result from diaphragmatic 
pleurisy secondary to a large pulmonary infarct but 
it is far more common from irritation subdiaphrag- 
matically and is exceedingly rare in coronary throm- 
bosis. I have myself never encountered it as a com- 
plication of coronary thrombosis; the one time I did 
make such an interpretation I was in error, the chest 
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pain and absence of signs of trouble in the abdomen 
being caused by an unique position of a pus-filled gall 
bladder situated high, almost like an intrathoracic 
organ, under the right leaf of the diaphragm which 
had become inflamed by contact. 

Case C. Gastro-intestinal disease complicated by . silent 
(?) coronary disease. A housewife, 54 years old, had had 
for many years an ill defined indigestion and for a few 
years a variable slight hypertension. Eight days before 
I was asked to see her she had had an attack of severe 
epigastric pain with nausea. Twenty-four hours later the 
pain had shifted to the right lower quadrant of the ab- 
domen where there were tenderness and spasm. The tem- 
perature was 101 degrees and continued elevated for two 
or three days. The blood pressure was 150 systolic and 90 
diastolic. A week later, on the morning of the day I ex- 
amined her, while she was being prepared for appendec- 
tomy she had another attack of severe epigastric pain 
with pallor and a drop in blood pressure to 100 systolic 
and 50 diastolic. An electrocardiogram showed inversion 
of the T waves in the classical leads, upright T waves in 
the precordial lead, and a prolonged P-R interval of 0.21 
second. The Q wave was present in Lead 4. The operation 
was postponed. Re{icated electrocardiograms during the 
next few days showed no change. The epigastric pain , 
subsided but some right lower quadrant tenderness per- 
sisted. Finally, thirteen days after my examination laparo- 
tomy was performed and an inflamed appendix was 
removed without incident. The abnormality of the electro- 
cardiogram persisted. There was no more pain. 

DISCUSSION 

Here was a case of gastro-intestinal disease compli- 
cated by real heart disease which apparently was inci- 
dental, revealed by electrocardiogram. It is quite 
certain that the electrocardiographic abnormality and 
the underlying coronary disease were not produced by 
the acute appendicitis. It is true that gastro-intes- 
tinal disease, especially gall stones, may induce func- 
tional cardiac and general circulatory disturbances, 
especially premature beats, paroxysmal tachycardia 
(even in the form of auricular fibrillation), and vascu- 
lar collapse but that it can actually and directly pro- 
duce organic myocardial, endocardial, or coronary dis- 
ease is extremely unlikely. Heart failure or angina 
pectoris or electrocardiographic anomalies may, how- 
ever, be precipitated and perhaps for the first time 
brought to light by disease below the diaphragm but 
no more than by any other strain, and certainly not 
fundamentally caused thereby. 

Case 7. Coronary thrombosis and “silent” gall stones. 

A surgeon, -II years old in October, 193G, had been well 
except for a liver abscess following appendectomy in 
1917. and pneumonia following influenza in 1929 until 
January, 1935, when he began to have mild substernal op- 
pression on vigorous effort. This Symptom increased in 
frequency and severity until March 20, when he was 
seized by a terrific substernal and bilateral arm pain last- 
ing several hours and requiring morphine. Typical clinical 
and electrocardiographic evidence of coronary thrombosis 
ensued and he remained in bed three months. When I 
examined him in October, 1930, he was still incapacitated 
by the typical angina pectoris of coronary insufficiency. 
The electrocardiogram was still abnormal. A routine 
gastro-intestinal X-ray examination a few months before 
had revealed two gall stones and he ashed if these should 
bo removed. We advised against the operation, at least 


at that time. Further treatment of the coronary disease 
was recommended. 

DISCUSSION 

Gall stones are common and often silent. Only occa- 
sionally must they be removed. Operation always 
carries some risk and in the presence of serious core- 
nary disease as in this patient it may kill. There is 
very little likelihood that the gall stones were a source 
of aggravation of the heart trouble in this particular 
case. 

Case S. Paroxysmal tachycardia, wrongly interpreted 
as angina pectoris, the result of reflex irritation of the 
heart from gall bladder disease.* A -54 year old housewife 
entered the Massachusetts General Hospital on April 5, 
1933, to have treatment for persistently recurring noc- 
turnal heart attacks by paravertebral alcohol injection of 
the sympathetic nerve ganglia and rami. Five years before 
she had begun to be troubled by momentary attacks of 
sharp, shooting pain originating just over the heart to 
the left of the sternum and radiating across the chest to 
the right and occasionally up over the left chest, almost 
to the clavicle. These transitory pains were not associated 
with exertion but seemed to come more when she was 
resting after a hard day and in the evening when in bed. 
She consulted her doctor who gave her tablets of nitro- 
glycerine for the attacks, which seemed to give relief. 
This was at the time of the menopause. Ever since then 
this trouble had recurred at intervals, more frequently 
during the few weeks prior to her admission to the hos- 
pital, when she also noticed almost constant heartache, 
some dyspnea on hurrying, and blueness of her fingers 
-and lips. Her ankles seemed to swell slightly at the end 
of the day. Her doctor digitalized her but she said that 
she had to omit the drug because of her inability to re- 
tain it. 

About one year before entrance to the hospital she was 
troubled by another and more important symptom, con- 
sisting of precordial and substernal oppression in attacks 
at night, awakening her and causing her to sit up, lasting 
for a few minutes nt a time, and not responding quickly 
to nitroglycerine. On one occasion she was given morphine 
for relief. During the three weeks before entrance to the 
hospital these nocturnal attacks had increased in fre- 
quency and severity, and had been accompanied by a feel- 
ing of impending death,, cold sweat, and rapid heart heat. 
She had, however, continued to do her housework as 
before. 

Her past history revealed no important illnesses. She 
had six healthy' children. Her mother and one sister had 
died of tuberculosis. 

Physical examination showed a well developed and well 
nourished middle-aged woman with good color, normal 
breathing, no edema, and no abnormal neck pulsations. 
Her heart was normal in size, sounds, rate, and rhythm. 
There were no murmurs. The pulse rate was SO. The 
blood pressure varied from 154 to 1C5 millimeters of 
mercury systolic and from 90 to 100 diastolic. The lungs 
were normal. 

Electrocardiogram showed normal rhythm, and total 
inversion of Lead 3. 

X-ray examination showed some increase in the trans- 
verse diameter of the heart, which was recorded as 
greater than the long diameter. 

The urine and blood were normal except for very slight 
albuminuria and slight secondary anemia. There was no 
bile in the urine. The stool was normal. The Hinton re- 
action was negative and the basal metabolic rate was 
minus 10 per cent. 

On April 5, the day of her admission to the hospital, 1 

•This cast has alren'lr br— n rrr-ortrsl In "Errors In tbr InlrrprrUt^- 1 
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saw her for a few minutes and wrote the following 
opinion: “Brief questioning does indicate the apparent 
occurrence of severe angina pectoris (decubitus) dating 
back three weeks (mild for two or three years before 
that). Examination shows no abnormalities except for 
slight hypertension. Further study — more careful history, 
electrocardiogram, roentgen-ray, Hinton reaction — are es- 
sential before final diagnosis. Paravertebral alcohol in- 
jection may well be indicated but I would advise post- 
poning it for a few days until studies are completed. Try 
amyl nitrate for attacks.” The surgeon wrote the follow- 
ing note on the l'ecord : “I believe that this patient is a 
suitable case for paravertebral alcohol block as her 
cardiac pain is so severe and she is getting so little relief 
from her medical measures. The only difficulty is the 
bilateral nature of the pain.” 

On April 7. 1933, we questioned her more carefully, 
realizing how rare severe angina pectoris is in a middle 
aged woman with little or no hypertension and no story 
of substernal oppression on effort, and we gave the fol- 
lowing verdict: “Further history this morning reveals 
the vitally important fact that l-apid regular heart beating 
at more than twice the usual speed always accompanies 
the anterior chest discomfort and apparently precedes it. 
This is extremely significant for it changes the diagnosis 
from coronary disease with angina pectoris to paroxysmal 
tachycardia with little or no heart disease. . . . She is 
already better in here resting. Sedatives and quinidine 
sulphate (3 grains three times daily) will be much more 
likely to help her than any other drugs. I expect the 
Hinton reaction will be negative. For completeness we 
shall have a basal metabolic rate determination. Certainly 
there is no need at present for paravertebral alcohol in- 
jection unless the paroxysms grow very much worse and 
are refractory.” One week later on the new therapy she 
was feeling very well, completely free of heart attacks. 
She was discharged from the hospital much improved on 
April 15. 

Three months later, on July 3, 1933, she came to my 
office with no complaints except for very slight heart 
twinges for a second at a time on two days the previous 
week. She was taking quinidine. Examination including 
electrocardiogram and fluoroscopy showed nothing amiss 
except for slight hypertension (170 mm. systolic and 95 
diastolic). 

In October she reported the occurrence of a spell of 
racing of the heart lasting a half hour after a recent 
fatiguing day. She had omitted the quinidine but, there- 
upon resumed it. She no longer was afraid of the attacks, 
they had become simply disagreeable. Her blood pressure 
was 155 systolic and 90 diastolic. 

She continued in good health (with infx-equent palpita- 
tion) except for a series of acute attacks of typical gall 
stone colic with vomiting from August to November, 1935, 
completely relieved by the uneventful removal of her gal! 
bladder containing a large stone. She continued to have 
i nfreque nt brief paroxysms of tachycardia up to the time 
of operation but none thereafter. The blood pressure con- 
tinued to be slightly elevated (170 systolic and 95 diastolic 
on February 10, 1930). The electrocardiogram, including 
the chest lead, has been normal. 

DISCUSSION 

It is probable that in this case the gall stones were 
responsible for the paroxysms of tachycardia. It is 
unlikely that some other disturbance may have been 
the chief factor. Some of the precordial pain in these 
nocturnal attacks from which she suffered may have 
been due to the gall stones and not wholly to the dis- 
comfort from the paroxysmal tachycardia. 

Case 0. Heart failure and cirrhosis of the liver. A 
strenuous fat lawyer, G3 years old, who had used alcohol 


to excess, was found to have considerable hypertension 
(blood pressure 180 systolic and 122 diastolic) at the time 
of acute congestive heart failure in July, 1932. Intense 
breathlessness had been followed by dependent edema. His 
liver was found to he somewhat enlarged. The heart 
rhythm was normal. After a long rest and digitalization 
he improved and continued in fair health for two year's. 
Then in July, 1934, he became breathless again. Treat- 
ment relieved him but in February, 1935, he once more 
developed severe congestive failure following an acute 
respiratory infection. Gradually this yielded but in May 
intractable ascites appear-ed and he required abdominal 
paracentesis every three weeks. There remained little de- 
pendent edema. Because of the unusual situation this 
patient excited much interest. On examination in April, 
1936, he showed a very large heart with diastolic gallop 
rhythm, accentuation of the pulmonary second sound, 
moderately loud precordial systolic murmur maximal at 
the apex, absolute arrhythmia at a heart rate of 72, blood 
pressure of 170 systolic and 105 diastolic, slight engorge- 
ment of the neck veins, soft edema of both lower legs, 
considerable enlargement of the liver with hard edge, and 
an abdomen much distended by ascites. The urine was 
normal, the Wassermann reaction was negative, and the 
electrocardiogram showed auricular fibrillation with a 
ventricular rate of 65, abnormal left axis deviation, and 
inverted T waves in Lead 1. Improvement followed a con- 
siderable restriction in fluid intake and the continuance of 
digitalis and diuretic therapy. 

DISCUSSION 

This case illustrates the deleterious effect that one 
abnormal condition may have on another. Although 
the hepatic cirrhosis might eventually have caused 
trouble itself its effect was certainly precipitated by 
the severe heai-t failure. Congestive failure alone 
would not have produced such obstinate ascites unless 
chronic mitral stenosis of high degree were present; 
there was no evidence of mitral stenosis here. Two 
other cardiac lesions can cause a prepondex-ant ob- 
struction of the portal circulation with obstinate 
ascites; these two conditions are tricuspid stenosis 
and chronic consti'ictive pericarditis. Tliei'e was no 
indication of either of these conditions here. Cirrhosis 
of the liver as an uncomplicated cause of ascites is 
not attended by engorgement of the neck veins, that 
is, an increase in systemic venous pressure. When 
there is the combination of prepondei’ant ascites with 
overfilled neck veins we must look for one of the four 
conditions mentioned above: (1) either the combina- 
tion of cirrhosis of the liver and congestive heart 
failure as in Case 9, or (2) high gi'ade chronic mitral 
stenosis, or (3) tricuspid stenosis, or (4) chronic con- 
sti'ictive pericarditis. 

Case 10. Upper abdominal pain due to liver enlarge- 
ment secondary to mitral stenosis with right ventricular 
failure. A housewife, 38 yeax-s old, with l'heumatie heart 
disease, mitral stenosis and auricular fibrillation of long 
standing, complained of a new symptom coming on during 
the three years prior to my examination of her in Sep- 
tember, 1932. This symptom consisted of fullness and 
aching in the upper abdomen especially on the right side. 
Physical examination showed a woman somewhat over- 
weight, with slight dyspnea, and engox'gement and pulsa- 
tion of the cervical veins in the upright position. There 
was clear evidence of mitral stenosis with auricular fibril- 
lation and considerable enlargement of the heart. There 
were moderate enlargement and tenderness of the liver. 
The heai't rate was 110. The blood pi'essui'e was normal. 
The electrocardiogram showed auricular fibrillation with 
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slight right axis deviation and inverted T waves in Leads 
2 and 3. Fluoroscopic examination showed a very large, 
mitral shaped heart. 

After rest and full digitalization she improved a Rood 
deal. There was less congestion of the abdomen. 

A year and a half later she reported again complaining 
of having been much worse with increased congestion of 
the abdomen with some nausea and vomiting. Rest nnd 
diuretic therapy helped somewhat but because of the per- 
sistence of her marked limitation of reserve she under- 
went the operation for total thyroidectomy in February, 
1931. Following the operation she improved rapidly, and 
in the next few weeks lost all sense of congestion in her 
upper abdomen. Her heart action was better and the liver 
was distinctly smaller. Her appetite was good. She con- 
tinued in improved health with less evidence of engorge- 
ment of the liver which was responsible for her abdominal 
discomfort and fullness and nausea, during the next two 
years. 

Finally, in the spring of 193G, she failed rapidly with 
congestive failure and died May 27, 193G. 

DISCUSSION 

In this patient the failure of the right ventricle was 
undoubtedly responsible for the engorgement of the 
liver and gastro-intestinal tract causing her discom- 
fort. When there was relief of this failure there was 
also relief of the symptoms of abdominal discomfort 
and anorexia and nausea. It is in such cases that it 
is often difficult to know whether the abdominal dis- 
comfort and nausea may be the result of too much 
digitalis or too little. All the evidence available, in- 
cluding the electrocardiogram, is essential in the 
analysis of the problem. Besides the evidence and 
symptoms of the congestion of the liver and stomach, 
there some times may be associated with the conges- 
tion ulceration of the stomach, either fresh or recur- 
rent due to the chronic congestion, and also hemor- 
rhoids resulting from chronic congestion of the 
rectum. 

Case 11. Liver enlargement and ascites dice to chronic 
constrictive pericarditis. A healthy, active Irish lad, 12 
years old, began to notice prominence of his abdomen three 
months before our examination. This abdominal swelling 
had slowly nnd steadily increased and recently had been 
so extensive that it had extended into his flanks. He had 
been active despite this nnd had had no shortness of 
breath or pain. There was no jaundice or urinary symp- 
tom. Four days before admission to the hospital his ab- 
domen had been tapped, and straw colored fluid was 
removed. X-ray examination at that time showed calci- 
fication of the pericardium. 

llis father died of tuberculosis three months before the 
patient was born. His mother was living and well. 

In the past he himself had had pneumonia at the age of 
4 when he was critically ill for four weeks. He had 
measles, mumps, and chickenpox between the ages of 4 
nnd G. His tonsils and adenoids had been removed at the 
age of 2. 

Physical examination showed a well developed and 
nourished boy, greatly put out at having to enter the hos- 
pital. There was slight general adenopathy. The chest 
flared at the costal margin to meet the protuberant ab- 
domen. The lungs were clear. The heart was normal in 
size, nnd did not shift with diange in position. There 
were no murmurs or thrills. The pulmonary second sound 
was loudly reduplicated. The pulse was regular at 90. The 
blood pressure was 90 systolic nnd GO diastolic- The veins 
of the neck, arms and upper chest were dilated. The rcs- 
pirntnry rate was 20. The abdomen was distended. The 
liver edge was felt three finger? below the costal margin. 


nontender. There was shifting fluid dullness. There was 
no edema of the legs. The reflexes were active. The res- 
piratory rate was 20. 

The blood was normal except for slight anemia, nnd 
clear reduction of the serum protein to 4.8 per cent. Alt 
other laboratory tests were normal except for slight re- 
duction of the liver function and abnormality of the T 
waves in the electrocardiogram. The T waves were very 
low in Lead 1, diphasic in Lead 2, and slightly inverted in 
Lead 3. X-ray examination of the heart showed tin- 
measurements at the upper limits of normal, with a 
lateral area of cnlcification extending around the entire 
lower half of the heart. The lung hilus shadows were 
slightly enlarged, and there was slight thickening of the 
axillary and apical pleurae. 

He y entered the hospital June 30, 1933. On July 7, 
snlyrgan intravenously resulted in a fair diuresis with 
the loss of two pounds. 

On July 12, Dr. E. D. CHurchill performed a pericardial 
resection, cutting away thick, hard pericardium over the 
anterior surface of the ventricles nnd over the right 
auricle to the cavae. Most of the diaphragmatic peri- 
cardium was removed. 

There was an uneventful convalescence after the first 
two or three days, which were somewhat stormy. Then 
came a spontaneous diuresis beginning about the 7th day, 
and continuing for twelve days, at which time he was 
entirely free from evidence of surplus fluid. He has been 
perfectly well since this operation with no evidence of in- 
creased venous pressure; he is now fully active. 

DISCUSSION 

This case is an excellent illustration of congestion 
of the liver due to chronic constrictive pericarditis 
preventing the blood from entering the heart in suffi- 
cient amount. The onset was insidious. There was 
some discussion at first as to the probability of the 
diagnosis of primary cirrhosis of the liver. The 
factors which established the definite diagnosis were 
the accompanying engorgement of the neck veins, that 
is, the increase in systemic venous pressure, and the 
abnormality of the electrocardiogram, which are not 
found with an uncomplicated cirrhosis of the liver, 
and of course in addition the X-ray evidence of calci- 
fication of the pericardium. However, the diagnosis 
can easily be established without the X-ray; further- 
more, it is to be noted that X-ray evidence of peri- 
cardial calcification is sometimes obtained without 
any constrictive pericarditis or liver enlargement or 
ascites. 

Case 12. Jaundice due to extensive pulmonary infarc- 
tion complicating rheumatic heart disease with mitral 
stenosis, auricular fibrillation, and congestive failure. A 
housewife, 49 years old, known to have had rheumatic 
heart disease with mitral stenosis and slight aortic re- 
gurgitation for many years entered the hospital because 
of recurrent rheumatic infection, arrhythmia consisting of 
paroxysmal auricular fibrillation and flutter, nnd con- 
gestive fnilure. There were associated attacks of chest 
pain and dyspnea with clear indication of recurrent pul- 
monary infarction, now in one lung, now in the other, and 
now in both. She grew much sicker, entered the hospital, 
and there developed jaundice, though not of high dcgroc. 
Undcr full digitalis therapy, oxygen, nnd morphine she 
slowly improved but was still desperately ill. To the sur- 
prise of all concerned she gradually recovered, and has 
been in excellent health during the last year, although she 
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shows clear evidence of the rheumatic heart disease 
and mitraT*valve involvement. 

DISCUSSION 

The point of particular interest in this case is the 
fact that jaundice may rarely complicate heart dis- 
ease without primary disease of the digestive tract. 
It is quite likely that three factors played a role simul- 
taneously in the production of the jaundice in this 
patient: one of these was the damage to the liver re- 
sulting from the rheumatic infection past and present. 
More and more evidence of this is being revealed in 
rheumatic fever studies at the present time. The 
second factor is congestive failure which adds to the 
burden of the already damaged liver, and finally the 
third factor, which is the precipitating one, is that of 
pulmonary infarction which adds to the blood stream 
a surplus of blood pigment, at the time of resolu- 
tion of the infarct, which cannot be taken care of by 
the inefficient liver. This results in hematogenous 
jaundice. 

Although the symptom of jaundice is rare in cardiac 
cases, its possibility should be borne in mind and the 
condition should not be interpreted as obstructive 
jaundice, unless there is clear proof thereof. 

Case !■>'. Coronary thrombosis cnoneously diagnosed 
acute indigestion . A clergyman, at the age of -18 years, 
had an attack of severe epigastric pain radiating sub- 
sternally, and a little into both arms equally, lasting 
several hours, requiring morphinefor relief, and attended 
by vomiting after the morphine injection. A diagnosis' of 
“acute indigestion” was made and he remained in bed one 
week. Three years later he had a similar attack awaken- 
ing him. at night. A third spell of ‘‘indigestion” came 
eight years after that and finally a fourth just prior to 
my examination another four years later when the patient 
was 63 years old. A11 four attacks were almost identical. 
The clinical course of the fourth attack and the electro- 
cardiogram were typical of coronary occlusion i with 
myocardial infarction. The patient survived for another 
nine years and finally died of congestive heart failure 
more than twenty-four years after his first attack. His 
heart at autopsy showed extensive coronary occlusion and 
the scars of multiple infarcts. 


DISCUSSION 

I have included this case of coronary thrombosis 
because of its importance despite ..the fact that nowa- 
days such an error is made mucli less often than ten 
years ago. In fact, the diagnosis of coronary throm- 
bosis is made too often now. Nevertheless, every few 
weeks I still encounter acute coronary occlusion that 
at its onset was not recognized. The value of the 
electrocardiogram in such acute cases cannot be over- 
emphasized. 

Here it is appropriate to say a word about the so- 
called abdominal angina (angina abdominis). Coro- 
nary pain may be epigastric in position whether 
paroxysmal in type or due to coronary thrombosis, 
but otherwise the term as applied to heart disease is 
unwarranted. It is true, of course, that disease of 
the abdominal aorta either in the form of a dissecting 
aneurysm or of a large obstructing sac, and occlusion 
of lesser arteries in the abdomen can give rise to 
severe prolonged abdominal pain, but such pain is noi 
comparable to that of angina pectoris except perhaps 
in rare cases of partial vascular occlusion; such cases 
need further study. 

Thus, pain, collapse, nausea, jaundice, liver enlarge- 
ment and other physical signs, and X-ray and electro- 
cardiographic abnormalities are all symptoms and 
signs that must be carefully evaluated in the differ- 
ential diagnosis of cardiac and gastro-intestinal dis- 
orders. A careful history is the first essential and 
generally establishes the diagnosis. Pain and collapse, 
and liver enlargement and tenderness may attend 
either of the two groups of diseases, but it is usually 
possible easily to analyze the difference. Nausea, 
vomiting, hiccoughing, and jaundice rarely result 
from heart disease but are common in gastro-intes- 
tinal disorders. The electrocardiogram is invaluable 
since it is generally abnoi'mal in heart disease. The 
X-ray is usually more helpful in gastro-intestinal dis- 
ease. The greatest difficulty arises when both kinds 
of disorders occur together. Unfortunately such a con- 
currence is common; then the keenest diagnostic 
acumen may be none too keen. This particular field is 
still a fertile one for further cultivation. The last 
word has not yet been said. 


Hemorrhage From Gastritis— A Gastroscopic Study* 

By 

EDWARD B. BENEDICT, M.D. 

BOSTON, MASSACHUSETTS 


T HAT varying degrees of hemorrhage may occur 
from gastritis has long been recognized by a 
number of European authors. In this country, how- 
ever, little attention had been paid to chronic gastritis 
until very recently, when interest was stimulated by 
the development of the flexible gastroscope (1). In 
the ten year period 1924-1933 a diagnosis of gastritis 
with hemorrhage was made in only five cases in the 
Massachusetts General Hospital. In the four year 
period 1933-1937, however, since the common use here 
of the flexible gastroscope (2), this diagnosis has 

■S' From the Massachusetts General Hospital. 

Head at the Annual Meeting: of the American Gastro-enterolmrical As- 
sociation, Atlantic City, June 7, 1937. 


been made in twenty cases. In other words we are 
now making a diagnosis of gastritis with hemorrhage 
ten times as frequently as formerly. 

Among the earliest writers to consider gastric 
erosions as a cause of hemorrhage was Langerhans 
(3) (1891) . who, in a case of eclampsia, reported 
severe bleeding from erosions in the stomach. Death 
was hastened by the bleeding, and autopsy showed 
catarrhal gastritis with hemorrhagic erosions. Nau- 
weick (4) (1897) noted small superficial hemorrhagic 
erosions in the stomach of a patient who died of a per- 
forated gastric ulcer. Einhom (5), Pariser (6) and 
Mintz (7) should also be mentioned among the early 
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Fig. 1. Low power photomicrograph showing erosion 
typically located on crest of fold. 


writers on this subject. Recent authors include Faber 
(8), Schindler (9), Moutier (10), Korbsch (11), Hen- 
ning (12), Delore (13) and the present writer (14). 
Faber, in pointing out the clinical significance of - 
chronic gastritis without ulcer, says, “The next symp- 
tom to discuss is hemorrhage, which from early days 
has been regarded as a sure sign of ulcer. But hemor- 
rhage, even sometimes very severe, as fresh hema- 
temesis or melena, also appears to be a very frequent 
symptom of these gastritis cases. Torben Anderson 
found hematemesis 5 times and melena 3 times among 
his 21 cases; 3 of Nicolaysen’s 7 cases had a large 
hemorrhage, and 5 of Bj. Dahl’s cases had hema- 
temesis. Nearly all the cases had periodic occult 
hemorrhage. As all the cases exhibited advanced gas- 
tritis with erosions, it is not surprising that hemor- 
rhage occurred. As already mentioned, Dieulafov 
formerly observed even fatal hemorrhage after what 
he called exulccratio simplex in gastritis, in other 
words, after gastric erosions.” Schindler, Ortmayer 
and Renshaw (9) likewise have discussed hemorrhage 
from gastritis and have pointed out that “gross, some- 
times fatal, hemorrhages from gastritis have occur- 
red.” Korbsch (11) too has said, “It is certain that 
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Fig. 2. High power photomicrograph of chronic gastritis 
showing flight erosion, fibrinoid necrosis, nnd marked 
lymphocytic infiltration. 


gross bleeding can occur in chronic gastritis and that 
hematemesis is no longer to be considered a sure sign 
of ulcer.” Henning (12) believes "that gross gastric 
bleeding in gastritis is not secondary in frequency to 
bleeding from tumors and ulcers.” We thus have 
ample corroboration of our own experiences in hemor- 
rhagic gastritis. 

Hemorrhage from gastritis’ may be mild or severe. 
Any classification as to the degree of hemorrhage is 
’necessarily somewhat arbitrary. In our twenty-five 
cases of gastritis with hemorrhage nine showed rod 
counts below three million and were classed as severe 
hemorrhage. Three of these had red counts of 1.3 to 
1.7 million, were almost moribund on admission, and 
required intravenous fluids and transfusions. ' One 
patient, with a history of very severe hematemesis 
following a large intake of bay rum and rubbing 
alcohol, died of hemorrhage from acute gastritis a 
few hours after admission to the hospital. Autopsy 
showed the only source of the bleeding to be multiple 
gastric erosions. 

The signs and symptoms of chronic gastritis have 



Fig. 3. Photomicrograph of gastric mucosa from patient 
with severe hemorrhage from chronic gastritis. Note 
erosion, fibrinoid necrosis, marked cellular infiltration, nnd 
lymph follicle formation. 


been discussed in a previous paper (14). They are 
indefinite and inconstant. They may simulate peptic 
ulcer. In the twenty' cases of acute and chronic gas- 
tritis confirmed by gastroscopy the age ranged from 
30 tb GO years. There were 14 men nnd G women. 
There was a history of excessive use of alcohol in 5 
cases, moderate intake in 5, rare or no intake in 10. 
Hematemesis occurred in 15 cases, and in most of 
these melena was also present; melena without hema- 
temesis occurred in 5. Gastric analysis was done in 
11 cases, and in 2 showed no free hydrochloric acid 
one-half hour after histamine. The other 9 cases 
showed 40 to 8G c.c. of N/10 NaOH one-half hour after 
histamine. Hence it appears that the degree of acidity 
is very variable. X-ray examination was done in all 
cases. A diagnosis of hypertrophic gastritis was made 
by X-ray four times, and confirmed by gastroscopy 
every time. A positive roentgen diagnosis of hyper- 
trophic gastritis is significant, and is usually con- 
firmed by gastroscopy. Negative X-ray findings are. 
however, quite common in hypertrophic gastritis. 

The pathological picture in chronic gastritis show 
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that bleeding takes place from an erosion in the 
mucous membrane. That such erosions commonly 
occur on the crests of the rugae is borne out gastro- 



Fig. 4. Case 1. Gastroscopic appearance of erosion on 
crest of fold. Mild bleeding from hypertrophic gastritis. 

scopically and histologically. In Figure 1* the histolo- 
gical appearance of such an erosion is well illustrated. 
Note that the break in the epithelial lining is on the 
crest of the fold. Many of the mucous glands are 
darkly stained and contain no mucus. Hence the pro- 
tective layer , of mucus normally present is markedly 
diminished in and near the eroded area. Figure 2 is 
a high power photomicrograph showing chronic gas- 
tritis with marked lymphocytic infiltration of the 
mucosa, and a layer of fibrinoid necrosis covering a 
small erosion. These photomicrographs were taken 
from a stomach resected for duodenal ulcer. Figure 3, 
however, shows the histologic appearance of chronic 
gastritis not associated with ulcer or carcinoma. This 
patient had severe bleeding from gastritis alone. Be- 
cause. of tarry stools and a hungry feeling in the 
epigastrium he had had a gastroenterostomy 7 per- 
formed at the age of sixteen at another hospital. Tarry- 
stools continued intermittently, however, for thirteen 
years with severe hematemesis the day before admis- 
sion to this hospital. Alcoholic history was negative. 
On entry the red count was 1.7 million, hemoglobin 40 
per cent. One month later, after medical management 
and transfusion, hypertrophic gastritis was demon- 
strafed by X-ray and gastroscopic examination. Be- 
cause of the hemorrhage resection of the pylorus and 
duodenum was done, but failed to disclose the source 
of the bleeding. Pathological examination of the re- 
sected specimen showed no gross lesion present on 
either the gastric or duodenal surfaces. Microscopic 
examination (Fig. 3), however, confirmed the gastro- 
scopic and X-ray diagnosis of chronic gastritis. Note 
the loss of epithelial surface, marked cellular infiltra- 
tion and lymph follicle formation. 

The appearance of the mucosa as seen through the 
gastroscope is variable, depending on the degree of 
the hemorrhage and the time interval after the bleed- 
ing. Sometimes in the mild cases there is only a super- 

*1 'Hah to acknowledge with thanks the cooperation of Dr. Tracy B. 

Mallory and Dr. John I. Bradley in obtaining these photomicro- 
graphs (Fies. 1 and 2). 


ficial gastritis with mottled areas of edema and red- 
dening. Usually, however, there is more definite evi- 
dence of a long-standing chronic gastritis with a 
verrucous appearance of the mucosa and reddening of 
the crests of the rugae, sometimes with marked edema. 
Small erosions or shallow ulcerations may be demon- 
strable. If the examination is undertaken early, bright 
red blood may occasionally be seen lying in the de- 
pendent portion of the stomach, or trickling away 
from an inflammatory area or an erosion. Moutier 
(10) describes the gastroscopic appearance in hemor- 
rhagic gastritis, and shows colored illustrations. He 
says all stages are seen from the simple congestive 
forms to the hemorrhagic lesions, in the latter cases 
the folds being generally large, swollen, and brightly 
colored, and sometimes spotted with whitish placques. 
Moutier feels that such an altered mucosa presents a 
special fragility, gastroscopy demonstrating a thin 
leakage of blood high up on the lesser cui-vature. 

The treatment of gastritis includes rest in bed, in- 
travenous fluids and transfusions for the severe cases, 
regulation of diet, dental attention, and elimination 
of alcohol and tobacco for all cases. Undue mental 
strain should be avoided. Gastric lavage has not been 
found necessary. 

The following are detailed reports of a few cases of 
gastritis with varying degrees of hemorrhage: 

Case 1. J. McC., M. G. H. No. 1704G. Female, 55, entered 
the hospital February 11, 1937, complaining of epigastric 
pain, hematemesis and melena of one and a half years’ 
duration. Alcoholic history was negative. A year and a 
half ago following hematemesis and syncope she was ad- 
mitted to another hospital, transfused, and a diagnosis of 
duodenal ulcer was made by X-ray. Tarry stools continued 
intermittently. There was considerable epigastric distress 
with some relief by feed. On admission to this hospital 
the red count was 5.6 million, hemoglobin 75 per cent 
Gastric analysis showed normal acidity. X-rays of the 
esophagus, stomach, duodenum and colon were negative. 
Gastroscopy showed normal pylorus, normal peristalsis, 
antrum smooth, red, and glistening. The rugae in the 
body of the stomach were particularly red, edematous and 
tortuous, with an erosion (Fig. 4) on the crest of one fold 
on the greater curvature which w-as deep red in color and 
appeared like clotted blood. In the upper part on the 
posterior wall, the appearance was markedly verrucous 
with two saucer-shaped depressions about % to 1 cm. in 



Fig. 5. Case 1. Showing verrucous appearance indi- 
cating hypertrophic gastritis. . 
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Fig. G. Case 2. Small erosion of antrum in chronic 
gastritis with hemorrhage. Note raised collar of swollen 
mucosa with warty appearance, formed by heavy infiltra- 
tion of inflammatory exudate and presence of connective 
tissue. 

diameter (Fig. 5). Diagnosis by gastroscopy: hyper- 
trophic gastritis with erosions. Definite improvement was 
obtained on a bland diet, but occasional tarry stools were 
observed. 

Comment: Here we have a history of a moderate 
degree of melena of over a year’s duration with con- 
flicting X-ray reports regarding peptic ulcer. Very 
soon after a period of melena X-ray examinations by 
our own senior roentgenologists failed to show any 
ulcer or other abnormality of the gastro-intestinal 
tract. Gastroscopy, however, showed definite hyper- 
trophic gastritis with erosions, apparently the only 
source of bleeding at the present admission. 

Cose 2. M. I. B., M. G. II. No. 329407. Female, 37, 
entered the hospital March 12, 1934, because of gas, sour 
eructations, nausea, vomiting, epigastric pain relieved by 
food or soda, and tarry stools. All symptoms had been 
intermittent for twelve years. Alcoholic history was 
negative. On admission the red count was 4.9 million, 
hemoglobin SO per cent. Two stool examinations were 
negntive for occult blood. Gastric analysis showed no 
free hydrochloric acid half an hour after histamine. X-ray 
examination showed no evidence of organic disease of the 
esophagus, stomach, or duodenum. Barium enema was 
negative except for divcrticulosis, which, in view of her 
symptoms and the rarity of bleeding from diverticulosis, 
was regarded as an incidental finding. Gastroscopy showed 
pinpoint red erosions on the anterior wall of the antrum 
(Fig. G) in an area which was granular in appearance 
and showed small elevations and depressions. On the 
greater curvature in the body of the stomach the rugae 
were abnormally prominent nnd showed clubbing with an 
erosion on the crest of one such fold (Fig. 7). The mucosa 
showed a verrucous appearance. Diagnosis by gastro- 


scopy: hypertrophic gastritis with erosions. On a blnml 
diet with mineral oil and belladonna there was improve- 
ment. 

Comment: This-, case illustrates a mild degree of 
bleeding coming 'almost ' certainly from the upper 
gastro-intestinal tract. X-ray examination of this 
region was negative but gastroscopy showed hyper- 
trophic gastritis with erosions. 

Case S. E. F. H., M. G. If. No. 350190. Male, 41, entered 
the hospital on December 10, 1935, complaining of heart- 
burn, anorexia and nausea of one year’s duration. For six 
months there had been an empty, gnawing feeling in the 
epigastrium about four hours after meals, relieved by 
food. Two months before entry lie had passed a black 
stool and had vomited some material containing blark 
specks. There bad been a loss of about thirty pounds in 
weight. Alcoholic history was negative. Physical exami- 
nation showed moderate pallor, red blood count 3,900,000, 
hemoglobin 70 per cent, smear normal. X-ray examination 
of the gastro-intestinal tract showed a low dilated 
stomach, containing a moderate amount of fluid. All the 
rugae were very markedly thickened. Duodenal cap ap- 
peared definitely normal. The findings were those of 
hypertrophic gastritis. Gastroscopic examination a few 
days later was reported as follows: “The gastroscope 
passed easily, the patient cooperated well, nnd the view 
was very good. The pylorus was well seen, and there was 
normal peristalsis passing over it. The rugae of the 
greater curvature were perhaps slightly thickened nnd 
did not entirely disappear on inflation. In the valleys be- 
tween the folds were numerous very bright red streaks, 
indicating a superficial gastritis. On the posterior wall 
and lesser curvature there were numerous rounded hillocks 
and a somewhat verrucous appearance, indicating hyper- 
trophic gastritis. There was no fresh bleeding and no 
erosion or ulceration could he demonstrated. The findings 
were those of superficial and hypertrophic gastritis.” The 
patient was placed on a bland six-meal diet with ferrous 
sulphate nnd liver extract, nnd discharged improved. Six 
months later, after neglecting treatment, his symptoms 
had recurred. 

Comment: In this case we have moderate hema- 
temesis and melena, explained by X-ray and gastro- 
scopic diagnosis of hypertrophic gastritis. 

Case i. M. TV. G., M. G. H. No. 30520. Male, 53, first 
entered the Medical Out Patient Department in October, 
1933, complaining of dull, gnawing epigastric pain of one 



Fig. 7. Case 2. Erosion on crest of club-shaped fold in 
chronic hypertrophic gastritis with hemorrhage. 
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year’s duration. X-ray examination at that time showed 
no evidence of organic disease of the esophagus, stomach, - 
or duodenum. Improvement was noted on a six meal bland 
diet, to which, however, he adhered for only a few months.. 



Fig. 8. Case 4. Marked inflammatory verrucous appear- 
ance of greater curvature and posterior wall in chronic 
alcoholic with moderate heinatemesis. Chronic hyper- 
trophic gastritis. 

In March, 1937, he again entered the Medical Clinic be- 
cause of intermittent recurrence of gnawing epigastric 
pain of five months’ duration and vomiting of one pint of 
blood two weeks prior to entry. Alcoholic history showed 
heavy intake of whisky as a young man, none during 
prohibition, then heavy drinking again during the past 
four years. Two X-ray examinations of the upper gastro- 
intestinal tract failed to show any organic disease that 
would account for the hematemesis. A diverticulum of 
the third portion of the duodenum was regarded as an 
incidental finding. Gastroscopy showed a normal antrum 
and pylorus, with normal peristalsis. The rugae were 
small and beaded and the mucosa reddened with an in- 
flammatory verrucous appearance, particularly along the 
greater curvature and posterior wall (Fig. 8) . The find- 
ings were those of hypertrophic gastritis. Improvement 
was noted on a six-meal bland diet with the elimination 
of alcohol and tobacco. 

Comment: This history records a moderate degree 
of. hematemesis, prolonged intake of alcohol, essen- 
tially negative X-ray findings on three examinations, 
hut definite evidence of hypertrophic gastritis by 
gastroscopy. 

Case. 5. S. M.*, B. M. No. 32246. Male, 60, entered the 
hospital March 20, 1937, because of pallor and dizziness 
of three days’ duration, hematemesis and melena of ten 
days' duration. There was a history of excessive alcoholic 
intake for many years, consisting of several daily drinks 
of whisky or gin. On admission physical examination dis- 
closed extreme pallor and dehydration, with a blood pres- 
sure of 94 systolic, 35 diastolic. The red count was 1.5 
million, hemoglobin 35 per cent. The patient was stuporous 
and in a very critical condition. After repeated trans- 
fusions, however, there was marked improvement. Two 
X-ray examinations about two weeks after admission 
showed the esophagus normal, the stomach unusually 
high in position and therefore hard to visualize. The duo- 
denum was running posteriorly and was seen in profile 

*1 should tike to acknowledge the courtesy of Dr. William P. Thomp- 
son in granting permission to report this case. 


only in the lateral view. No ulcer craters or filling defects 
were seen in the stomach, pyloric valve, or duodenum. 
Films of the small bowel taken at frequent intervals re- 
vealed no positive evidence of disease. Barium enema was 
negative. Gastroscopy was reported as follows: “The 
antral sphincter remained partially closed throughout the 
examination but a partial view was obtained into the 
antrum, which appeared normal. The rugae throughout 
the body and especially in the fundus of the stomach were 
not hypertrophied but were definitely beaded and reddened 
along their crests (Fig. 9), and in some places presented 
a slightly tortuous appearance. Some areas between the 
folds showed very marked inflammatory reddening and 
there was one small erosion on the crest of several con- 
verging rugae. This erosion was healing. It had a whitish 
base and appeared about 3 to 4 mm. in diameter and 2 
mm. deep. In the acute stage of this gastritis a few weeks 
ago I believe profuse hemorrhage could have occurred. 
Much healing has undoubtedly taken place since the 
hemorrhage. The findings indicate a marked hypertrophic 
gastritis with erosions.” 

Comment: In this case we have massive hemorrhage 
from the upper gastro-intestinal tract, a long history 
of excessive use of alcohol, a critically ill patient who 
recovered by repeated transfusions, negative X-ray 
examinations, but gastroscopic evidence of hyper- 
trophic gastritis with erosions. 

CONCLUSIONS 

Gastritis is a very important cause of bleeding from 
the stomach. 

Varying degrees of hemorrhage from chronic super- 
ficial or hypertrophic gastritis may take place in the 
absence of other demonstrable pathology in the gastro- 
intestinal tract. 

Twenty cases of acute and chronic gastritis with 
hemorrhage have been studied by gastroscopy. The 
only likely and demonstrable source of bleeding in 
these cases was a superficial or hypertrophic gastritis, 
often with one or more erosions in the gastric mucosa. 

As an etiological factor in massive bleeding from 
gastritis excessive use of alcohol is the most im- 
portant. 



Fig. 9. Case 5. Beaded appearance of rugae and red- 
dening of crests of rugae with erosions in chronic alcoholic 
with severe hematemesis and melena. Chronic hypertrophic 
gastritis. 
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For accurate diagnosis of gastritis gastroscopy is 
indispensable. 
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DISCUSSION 

DR. JULIUS FRIEDENWALD (Baltimore, Md.) : 
Massive gastric hemorrhage is always alarming. Fortu- 
nately the incidence of this complication is not very fre- 
quent. Gastric hemorrhage occurred in 22 per cent of our 
ulcer cases. Of these, 38 per cent were single nnd GO per 
cent were multiple. Of the 22 per cent in which hemor- 
rhage occurred, but 14 per cent were massive in type. 
Among our cases melenn was twice as frequent as gastric 
hemorrhage. 

In our experience profuse hemorrhages occur most fre- 
quently in the latent periods of ulcer when the other 
symptoms have subsided or even when the ulcer has been 
considered healed. I am firmly convinced that blood pres- 
sure readings play a more important role in the prognosis 
of gastric hemorrhage than the low hemoglobin readings, 
which may even fall ns low as 35, with subsequent re- 
covery. A fall of blood pressure to from 80 to 85 systolic, 
without being followed by a rise, is always an alarming 
sign. The prognosis ordinarily to life in gastric hemor- 
rhage is good. There were but three fatal instances in 
our series of one thousand ulcer cases. 

Hemorrhage usually ceases under the usual medical 
management; however, there arc recurrences of massive 
bleeding occasionally in spite of active treatment. In these, 
surgical intervention should he considered even in spite of 
the great danger entailed in such a procedure. With im- 
proved surgical preparation and technic, resection of the 
bleeding area may he undertaken with a hope of a satis- 
factory outcome. 

The following case has recently been seen in consulta- 
tion: A man of fifty-three years gave a definite history 
of ulcer extending over a period of two months. Ho was 
suddenly seized with successive massive hemorrhages 
which recurred notwithstanding most careful medical 
management including transfusions. His red blood cell 
count fell to l.GOO.OOO, his hemoglobin to 30, and his blood 
pressure \vn« 80 . As there seemed no hope of preventing 
further recurrences, operation was undertaken. A large 
indurated eartilogcnous-like ulcer, two and onc-hnlf centi- 
meters in diameter, was discovered high up on the les c er 
curvature several centimeters from the esophagus. One 
margin of the ulcer sens bleeding profusely nnd a large 


open-mouthed vessel was seen. The ulcer was resected 
It was perfectly evident that the bleeding could not under 
any condition be checked from a vessel of this size bv 
medical measures. 

DR. HORACE W. SOPER (St. Louis, Mo.). Since 
my paper on the subject of hematemasis some six years 
ago, I have had more experience in the treatment of 
massive hemorrhage. 

The expectant method of treatment is almost universally 
employed by physicians who see these patients. The blood 
is allowed to remain in the stomach. This incites vomiting 
the next day and the physician fears a recurrence of the 
hemorrhage. In brief, he is in the dark and does not know 
what is happening in the stomach. 

In the method which I advocate, I term the “direct 
attack.” A No. 1G Levin soft rubber catheter is passed 
into the stomach and the stomach lavaged by means of a 
large piston syringe. It is easy by this method to break 
up large blood clots without unduly disturbing the patient. 
When the stomach contents have been removed, continuous 
syphonage is instituted. I do not employ the suction ap- 
paratus but allow whatever secretion forms to pass out 
into a container by the side of the bed. If bright red blood 
continues to flow through the tube it means that the 
hemorrhage is arterial and immediate surgicnl operation 
is indicated. At all times the physician is in complete 
control of the situation. 

Furthermore, keeping the stomach secretion free initi- 
ates early and rapid healing of the ulcer. The chlorides 
you remove are replaced intravenously. By the third day 
one is able to begin feeding egg albumin water and gela- 
tine water, and usually by the end of the week the high 
calorie milk-egg mixture. During this feeding time, the 
tube remains in place, clamped off, but allowed to remain 
open from time to time to test the secretion with Congo 
red paper. 

The retention of the tube in the stomncli does not incite 
gastric secretion nor contracture. 

DR. PAUL M. ASCHNER (New York, N. Y.) : Mv. 
President nnd Gentlemen : I believe it was about four or 
five years ngo that I presented before this Association a 
study of some 120-odd specimens of resected stomachs in 
which subtotal resection had been done for various gastric 
lesions of the gastric group. We concluded from those 
studies, both clinical and pathological, that ulcer docs not 
occur in a normal stomach; that ulcer is a stage in the 
disease of the gastric mucous membrane, and wo have had 
illustrated here very beautifully today, with the gastro- 
seopic method of examination, the type of lesions which 
we found pathologically' in our resected specimens. 

From this type of patient we have two distinct groups 
of cases. We have the type of case in which there is ex- 
tensive microscopic erosion of the duodenous mucous 
membrane with or without a co-existent actual macro- 
scopic ulcer. These cases are not infrequent and can bleed 
very profusely and fatally. 

These types of lesions are likely to occur in the younger 
individuals. The older patients who have had ulcer dis- 
ease over a great period of years and arrive at the age of 
fifty or over with their ulcer waxing and waning are likely 
to have a calloused type of ulcer of the duodenum, or the 
stomach which erodes gradually into one of the large 
vessels. This type of patient has an enormous hemorrhage 
which usually, as has been mentioned, requires surgical 
intervention. The first type of erosion may respond to the 
medical treatment which one of our discussers has just 
described. 

In regard to symptomatology in these patients, there h> 
another factor that enters and thnt is the factor of sensi- 
tivity to pain, which has been reviewed for many years 
by* Dr. Libman and dilnted upon by Dr. Crohn, which ;* 
a valuable point to hear in mind. While it is true most 
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patients with ulcer disease have a neurotic constitution, 
neurosis and sensitivity to pain do not go parallel. You 
may have patients who are insensitive to pain and whose 
lesions go on developing to a marked extent with very 
little symptomatology and these are the patients that get 
so-called unexpected perforations and hemorrhage. 

DR. LEMUEL C. McGEE (Elkins, W. Ya.) : Mr. Presi- 
dent, inasmuch as the acute massive hemorrhage is a 
medical problem for the most part, rather than a surgical 
one, we still have, after the patient has recovered from 
the immediate hemorrhage, the question of what shall be 
the future management. There are very few objective 
criteria to help one decide the proper procedure. 

The young individual’s prognosis is good if he will fol- 
low advice, and for that reason I suspect a large number 
of us do not advise resection after the first hemorrhage 
in the younger group of patients. In the group past fifty 
years of age we see the mortality has increased to such an 
extent that it becomes advisable to resect the ulcer soon 
after checking the first massive hemorrhage. After the 
patient has been made suitable for major surgical pro- 
cedures the importance of this coui-se is emphasized by 
the pathological specimen presented here and the discus- 
sion by Dr. Friedenwald. Since the mortality of the older 
group is as much as 10 per cent, as mentioned by Dr. 
Blackford, we may assume that the condition of the 
arterial wall is the important factor. If we could have 
some way of determining the condition of the arterial wall 
directly by the gastroscope or by the condition of arteries 
externally, it would be a great help to us. 

I should like to ask Dr. Blackford if he has attempted 
any correlations between objective measurements, such as 
the degree of sclerosis of the retinal arteries, and the 
occurrence of repeated hemoiThage in ulcer patients of 
various ages. 

DR. ALBERT F. R. ANDRESEN (Brooklyn. N. Y.) : 
Both speakers have shown the reason why, in general, 
medical treatment for massive gastric hemorrhage is safer 
than sui-gical. Our experience, in patients who have been 
subjected to operation on account of persistent hemor- 
rhage or who have died and have had a necropsy per- 
formed, has shown that the bleeding either came from 
multiple erosions over large areas, as demonstrated by Dr. 
Benedict, or from deep ulcers, involving lai-ge vessels and 
held open by large, tough, horny masses of indui-ation, as 
described by Dr. Friedenwald. The large bleeding areas 
are obviously not amenable to surgical care, and the homy 
masses are friable, almost impossible to suture and not 
safe to excise in a patient suffering from the effects of 
hemorrhage. 

The indications in gastric hemoiThage are simple: 1. 
Shock should be treated by rest, by morphine and by 
maintaining body heat, especially by the avoidance of ice 
internally or externally. 2. Complete rest, in bed, with 
physiologic rest of the stomach by means of frequent 
small feedings, px-efex - ably containing gelatin, to avoid 
violent and possibly dangerous hunger contractions. 3. 
The protective effect of the low blood pressure, preventing 
dislodgement of the thrombus which stops the henxox-- 
rhage, must be encouraged by avoiding sudden increases 
in blood volume or pressure. This involves the avoidance 
of stimulants and of intravenous or subcutaneous injec- 
tion of fluids. Even transfusion may often cause a recur- 
rence of active bleeding and should be avoided except in 
cases of actual air hunger-, when usually 150 or 200 c.c. 
of blood will be sufficient. Blood regenex-ation is usually 
very rapid after cessation of bleeding. 

DR. WILLIAM A. SWALM (Philadelphia, Pa.): I 
believe that this presentation brings out the fact that 
gastritis of the erosive type is a definite entity and that 
many hemon-hages occur in cases that are not of the true, 
peptic ulcer type. The Europeans have told us that the 


superficial musculature beneath the glandularis structure 
is the dividing line between ulcerative gastritis and peptic 
ulcer. May in collaboi-ation with Muller has noted in 
pathological studies that if he finds hemori-hagic infarct, 
deep into the glandularis, rather than on the superficial 
muscularis mucosa, hemorrhage is likely to occur, and I 
think that is an important obsei-vation. 

I think another important observation is that Christen- 
sen found gastroduodenitis in a great many of his so- 
called peptic ulcer cases. They had duodenal defects ‘and, 
on operation they found gastroduodenitis and not true 
peptic ulcer. 

DR. DANIEL N. SILVERMAN (New Orleans, La.) : 
I should like to make mention of our recent expeiienee in 
the treatment of persistent hemorrhage not alone from 
peptic ulcer, but also from severe cases of chronic ulcera- 
tive colitis and dysentery, and that is following the method 
recently devised by Marriott, of London, who showed 
single transfusions 500 c.c. of blood, which were instru- 
mental in elevating the hemoglobin only 5 to 10 per cent, 
while with his method of continuous transfusion he had 
been able to elevate it much beyond the single transfusion, 
and keep that elevation, and had given as much as 3000 
to 5000 c.c. of this citrated blood mixtui'e within a short 
period of forty-eight hours. 

In our experience, of course, which was with just a few 
cases, whereas Marriott is ready to publish some five 
hundred cases so treated, we were able to get results in 
these few cases in which previously i-epeated massive 
transfusions were given daily in the amounts of some 500 
c.c. of blood without improvement. 

We do know that in other diseases than peptic ulcer, 
hemorrhage is sometimes death dealing and single trans- 
fusions have not been as beneficial in those few cases 
previously mentioned as the so-called continuous drip 
blood transfusion of Marriott. 

DR. MAX EINHORN (New York, N .Y.) : I think 
this is a matter of clinical importance and I congi-atulate 
the two gentlemen, Dr. Blackford and Dr. Benedict upon 
their important papers. 

I wish to make only a few remarks with regard to 
treatment. First, what is called hypertrophic gastritis is 
not always a real gastritis but hypertrophy of the mucous 
membrane, which is a secondary condition due to hyper- 
acidity which results in hypertrophy of the glands. 

With regard to erosions, which I described many years 
ago, they usually do not give rise to very much hemor- 
rhage. We find in these cases small pieces of mucous 
membrane in the wash water — fasting condition, as a 
constant phenomenon. They have to be treated and can 
be treated very effectively by nitrate of silver spray — 
not washing but really spraying the stomach. Besides this 
galvanic cux-rent given intragastrically is also beneficial. I 
have had very good results with the above two means of 
treatment. 

Very rarely it happens that an erosion can lead to a 
massive hemorrhage. That is the type described by 
Dieulafois as very important and in such cases an opera- 
tion may be necessary. 

In regard to the treatment of massive hemorrhage, I 
would like to say that the pi-inciple of rest is of the great- 
est importance, no matter what you do. Many years ago 
I introduced during the hemorrhage, or an hour or two 
later, the duodenal tube, and could see by aspirating very 
gently whether there was blood, and then let the tube go 
further, and, if it is in the duodenum, start with nutri- 
tion, giving them milk. 

I do not speak now of a few cases, but I will mention 
my experience, which covers a very big field. In the severe 
cases I would say we can have good results — simply the 
rest treatment. The ice bag I am in favor of, then adren- 
alin, opiates when necessary, and thromboplastin we can 
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Kive, but I don't think that is the main thing, but resting 
of the stomach and keeping the patient quiet, no visitors, 
no talking, an ice bag, a little bit of water by mouth, and 
the rest by the duodenal tube. 

DR. RUDOLF SCHINDLER (Chicago, 111.) : Mr. Presi- 
dent and Members of the Association: This table (Table 
I) gives a classification of the gastric hemorrhagic pheno- 
mena other than those of ulcer, syphilis and tumors. 


Table I 

Classification of the gastric hemorrhagic phenomena 
other than those of vlccr, syphilis and tumors 


I MUCOSAL HEMORRHAGES ' II. GROSS HEMORRHAGES 


i A. In \hr norma) not inflamed A. F r o f u s e parenchymatous 
.jrastrlr macona Ibtecdln? in chronic hypertrophic) 

jirnstritis (only one observation) 

i 1 without other organic disense. II. caused by ulceration having] 
(often combined with pigment spats' erroded a blood vessel 
or hemorrhagic erosions t ( 


2. in ulcer-benring stomachs 

3. in nil kinds of gt'neral hemor-j 
rhngie diatheses 

If. in the inflamed g n s t r 
mupoia 

1 in acute gastritis 


1. without inflammation] 
(hemorrhagic erosion) 


nonspecific X a b- 


2. »n chronic 

Iritis 

a in chr. superficial g. 

b. in ehr. ntrophic g. 

«*. in chr. hypertrophic g. 


2. in chronic 
ulcerative gastritis 


in chr. 
gastitis 


nonspecific! 
superficial ulcenu 


b. in chr. hypertrophic ulccra 
live gastritis (most common! 
form ) 


It is, in my opinion, to the great merit of Dr. Benedict 
that he has directed our attention to a phenomenon which 
is well known but rarely sufficiently appreciated; namely, 
the fact that gross and even fatal gastric hemorrhages 
occur, tlie origin of which is not ulcer or carcinoma. AVhat 
is the cause of these hemorrhages? 

We usually subdivide chronic gastritis into three groups, 
two of them having a certain relationship to each other; 
namely, chronic superficial and chronic atrophic gastritis, 
while the third form, the chronic hypertrophic gastritis is 
a different entity. Most of the profuse hemorrhages in 
gastritis occur in the chronic hypertrophic form from an 
ulceration eroding a small blood vessel; the same occurs, 
hut very rarely, in the superficial form. 

To call a gastritis a hemorrhagic gastritis because an 
erosion of u blood vessel causes gross hemorrhage, does 
not agree with the generally accepted definition of a 
hemorrhagic inflammation. In a hemorrhagic inflamma- 
tion, the inflammatory exudate contains more or less red 
blood cells; the hemorrhage is part of the inflammatory 
process. 


Such mucosal hemorrhages in gastritis are frequent I 
have described and pictured them in 1922. They are found 
in all forms. Some occult blood may be present in the 
stools; however, until a short time ago I believed that 
these true inflammatory mucosal hemorrhages never 
would lead to gross gastric hemorrhage, hut a few months 
ago I observed a case at Cook County Hospital, Chicago, 
which seemed to me to prove the contrary. A white man] 
thirty-eight years of age, had several times had severe 
attacks of vomiting of blood and wished to be operated on. 
When I emptied the stomach with an Ewnlil tube, thin] 
light-red blood came out of the tube. Gnstroscopically 
almost the whole stomach showed the most severe hyper- 
trophic gastritis, velvety swelling, formation of nodules 
and verrucae. No ulceration was seen, but blood was 
oozing constantly from the inflamed, swollen area into the 
cavity of the stomach. This was a parenchymatous bleed- 
ing, a true chronic hypertrophic hemorrhagic inflamma- 
tion causing gross hemorrhage. 

It is evident that the described gross hemorrhnges 
coming from ulcerations with eroded blood vessels do not 
belong to this group. They may be called chronic hyper- 
trophic (or superficial) ulcerative gastritis, causing gross 
hemorrhage. 

The fnct that there are gross hemorrhnges without 
ulcer, carcinoma, and so forth, but also without inflamma- 
tion, is almost always forgotten. I am referring to pro- 
fuse hemorrhnges caused by non-inflammntory hemor- 
rhagic erosions (1). They are rare. I have observed only 
three cases. 

The following is characteristic: A white woman, fifty- 
six years of age, had had. several gross hemorrhages. 
X-ray examination with the compression technic did not 
reveal any evidence of gastric disease. The gnstroscopic 
impressions were: 

(1) Numerous mucosnl hemorrhnges without inflam- 
mation; 

(2) Multiple pigment spots; and 

(3) Two hemorrhagic erosions. 

Two days later the patient had again a severe but not 
fatal gross hemorrhage. 

The knowledge that profuse gross hcmorrhngc occurs 
frequently from other conditions than ulcer and carci- 
noma must decisively influence our therapeusis. 

DR. EDWARD B. BENEDICT (Boston, Mass.); I 
want to thank Dr. Schindler, Dr. Einhorn, Dr. Swnlm, Dr. 
Androson and Dr. Aschner for discussing the paper. It 
seems to me that a classification of chronic gastritis with 
hemorrhage is difficult. I called my paper "Hemorrhagic 
Gastritis,” but in the publication I shall call it "Hemor- 
rhage from Gastritis,” because I think hemorrhage may 
occur in chronic superficial or chronic hypertrophic gas- 
tritis. I am trying to use Dr. Schindler’s classification. I 
have not seen hemorrhage in ntrophic gastritis, although 
I believe it may occur. 

1. Schindler, R. 1 Gastroscopy: The endoseopfe study of Gastric Rath- 
otoyy. University ©I Chtmuo Press, Chleaco, 1 ’ 1 ■ 
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C INE-FLU OROGRAPHY, as the name indicates, is 
the making of a motion picture record of the 
Image seen on the fluoroscopic screen. Attempts to 
-accomplish this purpose were begun by McIntyre (1) 
in Glasgow soon after the discovery of the roentgen 
ray. These efforts met with little success, however, 
when applied to the living patient. In this country, 
the late Dr, Eugene W. Caldwell conducted a series of 
•such experiments beginning about 1906 and continu- 
ing for about fifteen years without any published suc- 
•cess. Gastric motor phenomena were demonstrated 
“more than twenty-five years ago by a motion picture 
film made from serial radiographs. In 1909, Kaestle, 
Ttieder and Rosenthal (2) made thirteen successive 
“radiographs of the stomach in twenty-two seconds. 
These were reproduced on a motion picture film, 
“which, when projected, showed the passage of a peris- 
taltic wave toward the pylorus. In 1910, Cole (3) 
•demonstrated a method of making serial roentgeno- 
grams on a machine of his own design which employed 
•a continuous X-ray film eight inches wide ; he exposed 
-areas of this film at regular intervals. Then, by a 
process of reduction and selection, combined with 
animation he was able to manufacture a film as a 
cinematogram. From 1921 to 1925, Reynolds (4, 5) > 

of London, made ‘extensive experiments leading at last 
to a successful motion picture of the fluoroscopic 
image of a thorax and various joints of the human 
body. More recently, Reynolds in England, Belot in 
Paris and Janker in Germany, employing greatly im- 
proved apparatus have successively made motion 
pictures of the fluoroscopic image. 

REQUIREMENTS OF THE PROBLEM 
The recording of a motion picture film of the move- 
ments of organs and joints of the living human being, 
is attended with considerable physical and mechanical 
difficulty. Any method which can be regarded as a 
solution of the problem must provide a technic which 
is safe, simple, convenient and inexpensive. Two 
methods may be suggested, namely, the direct and the 
indirect. 

The direct method is the repeated exposure of any 
part of the human body to the X-ray beam recorded 
on a moving continuous X-ray film, as in the usual 
technic of making separate simple roentgenograms. 
“This method is beset with many difficulties, is expen- 
sive and impracticable for routine examinations. 

The indirect method makes a motion picture record 
of the fluoroscopic image. This method is obviously 
simpler, more accurate and less expensive. 

DIFFICULTIES AND LIMITATIONS 
Aside from the inherent mechanical difficulties this 

■*Read at the Annual Meeting of the American Gastro-enterological 
Association, Atlantic City, June 7 and 8, 1937. 


method is restricted by definite physical limitations. 
In solving the problem, which, after all, is that of 
focusing the greatest amount of light on the most 
highly sensitive photographic film, the following 
factors govern the result: 

(1) The amount of energy in the incident X-ray 
beam. This is limited by the capacity of the X-ray 
tube and by the tolerance of the patient’s skin. 

(2) The light producing power of the fluoroscopic 
screen. This varies qualitatively and quantitatively 
according to: 

(a) The chemical composition of the screen. 

(b) The color of the fluorescence produced by 
the screen. 

(3) The light-gathering power of the camera lens 
system. 

(4) The photographic sensitivity of the film as re- 
lated to the fluorescence of the screen. 

As the limits of each of the above factors are 
widened, the greater is the scope of the method and 
the greater is the chance of success. 

X-ray Tube: The X-ray tube we have found most 
satisfactory for this purpose is the G.E. 10 R.W. This 
tube can be safely operated at 100 KV with a current 
of 110 milliamperes for five seconds. 

Skin Tolerance: When this tube is operated at 100 
kilovolts, 110 milliamperes, at 40 cm. target-skin 
distance, with 1 mm. of aluminum and 5 mm. of wood 
filter, the estimated dose of radiation reaching the 
patient’s skin is 500 roentgens per minute. This would 
be sufficient to produce an erythema in 48 seconds. 
The average time for each simple exposure has been 
five seconds which is repeated two or three times in 
each case. There is a rest period for the tube of 15 
seconds between each five second exposure. This is 
well within the limits of safety. It is, therefore, ap- 
parent that the capacity of the X-ray tube is much 
more a limiting factor than is the tolerance of the 
patient’s skin. If it were necessary, however, a further 
reduction in the amount of exposure of the patient 
could be brought about by synchronizing the excita- 
tion of the X-ray tube with the camera shutter so that 
the X-rays strike the patient only during those in- 
stants when the camera shutter is open. Although this 
is the arrangement employed by Reynolds we have not 
found it necessaiy because in five seconds a complete 
cycle of any moving organ of the body except the 
stomach can be recorded. 

Fluoroscopic Screen and Photographic Film: The 
brilliance of the fluoroscopic image varies with the 
chemical composition of the screen while the photo- 
graphic results depend upon the sensitivity of the film 
to that particular wave-length of light emitted by the 
screen. After many experiments made with all types 
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of available screens and photographic film we have 
found that the most desirable combination is a special 
screen emitting a yellow green fluorescence used in 
combination with Eastman Super X Film. This screen 
is made from a preparation of zinc sulphide developed 
by Dr. Leonard Levy and Mr. Donald West of London, 
Engand. It compares with a type B Paterson Screen. 

Letts System: The lens employed is a Zeiss R-Biotar, 
with an aperture of 0.85 and a focal length of 5.5 cm. 
In order to cover the fluoroscopic field of 30 x GO cm. 
it was necessary to place the lens at a distance of 
seven feet from the screen. This lens is fitted with a 
focusing mount and because it is used wide open no 
diaphragm is employed. 

Camera: The Bell & Howell Filmo 70-D, 1G mm. 
camera, fitted with a special finder has been found to 
be most satisfactory. 

Technic: Employing the above mentioned factors 
and the normal camera speed of 10 frames per second 
80 pictures could be obtained in the exposure time of 
five seconds. This is sufficient to record the motions 
of such rapidly moving organs as the heart, lungs and 
diaphragm as well as to demonstrate the mechanism 
of swallowing. Films made of the esophagus require 
at least 12 frames to the second or a total of GO frames 
to each exposure. If the camera speed is reduced to 
8 frames per second the exposure time per picture is 
doubled and the apparent motion of the organs is 
proportionately increased to twice the normal speed. 

In suitably thin patients the camera speed may be 
increased to 24 pictures per second, so that when the 
film is projected the apparent motion is slowed down 
proportionately, and permits more careful study and 
analysis of the film. Within narrow limits the speed 
of tile apparent motion may be further diminished by 
reducing the rate of projection. Beyond this point, 
however, further slowing of the projection speed pro- 
duces a flickering image. 

CINE-FLUOROGRAPHY OF THE GASTRO- 
INTESTINAL TRACT 

The investigation of the organs below the dia- 
phragm is attended with considerable difficulty. This 
portion of the body is so opaque that the fluoroscopic 
image is much fainter than that seen in the exami- 
nation of the chest. Since the total continuous time 
of exposure cannot be extended beyond a maximum of 
live seconds with the tube which we are using, the 
only way to increase the exposure per picture is to 
diminish the distance between the screen and the film 
and to reduce the camera speed to 8 frames or less 
per second. At this rate a clear picture can be ob- 
tained in a suitably thin patient. The time required 
for a normal peristaltic wave to pass downward along 
the full extent of the stomach has been estimated as 
averaging forty seconds. For that reason even a five 
second exposure is limited in its recording of move- 
ment. 

In our efforts to obtain a film of the gastro-intes- 
tinnl tract below the diaphragm we have shortened 
the screen-lens distance to five or even to 3.9 feet and 
reduced the camera speed to 4 to S frames per second. 
This has increased the amount of light which reaches 
the film from any unit area of the screen. With the 
shorter screen-lens distance the size of the field has 
necessarily been proportionately reduced so that only 
a part of the screen image can Ito photographed. It is 


therefore necessary to focus the camera accurately on 
the pathologic lesion. 

With the equipment and technic described above, 
we have been able to obtain excellent films of the func- 
tioning in health and disease of the esophagus, 
stomach, duodenum and gall bladder, although the 
phase of gastric activity revealed by the film is so 
short that only a little of the real physiological ac- 
tivity of the stomach or duodenum can be demon- 
strated. Films of the act of swallowing show the mani- 
pulation of the opaque bolus in the pharynx and its 
peristaltic descent through the esophagus. The entire 
action is contained on a strip of film containing 40 
to GO frames, the projection of which would provide 
visible action for only a few seconds. By repeatedly 
printing this short film on a roll of film twenty-five to 
fifty feet in length the cycles of action may be pro- 
jected over and over again for many minutes. This 
provides ample time for study of the physiologic, 
action of the organs under investigation. Having ob- 
tained a good film it is necessary to have a projecto- 
scope which will give the maximum amount of light 
and one in which the speed of the shutter can be cut 
down to a minimum without a flickering of the image. 
A Bell & Howell 1000 watt machine has proven to be 
most satisfactory. 

FIELD FOR FURTHER IMPROVEMENT 

At its present stage of development, the greatest 
needs in the field of cine-fluorography are: 

(1) A method of prolonging the exposure so that 
a record of twenty to thirty" seconds of action may be 
made at one time. 

(2) A more brilliant fluoroscopic screen. 

(3) X-ray tubes of greater capacity, for longer 
periods. 

(4) More sensitive films. 

(5) Better correspondence between the sensitivity 
of the film and the light production of the screen. 

Improvements in screen, X-ray films and tubes must 
await dvelopments by the chemists and physicists. 
Until they are available we must learn to make the 
best possible use of the remarkable materials and 
equipment which they have already placed in our 
hands. 

ADVANTAGES OF CINE-FLUOROGRAPIIY 

By means of cine-fluorography a permanent record 
may be made of the functioning organs and parts such 
as the esophagus, diaphragm, stomach and duodenum, 
intestines and gall bladder, both normal and patholo- 
gical. This motion picture record can be studied at 
leisure without danger of excessive exposure to the 
patient or examiner. It provides a means of com- 
paring the state of the functioning organs or parts 
with previous motion picture records, thus demon- 
strating the results of operative, X-ray, radium or 
other therapy or the progress or recession of the dis- 
ease. It furnishes, also, a means for building up a 
library of excellent teaching material. These motion 
picture films can be shipped to distant places for con- 
sultation and opinion on the condition of the patient 
at the present time or at any time in his previous 
history as represented on the films. 

The method is simple, convenient, safe and re- 
latively inexpensive. With further experimentation 
and improvement its scope doubtless will be broad- 
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ened, and it is probably destined to become an impor- 
tant division of roentgenological study. 
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DISCUSSION 

DR. CHESTER M. JONES (Boston, Mass,): I should 
like to make one comment. If ever I saw nn excellent 
demonstration of ncrophngin and “gas in the stomach,” it 
has been shown here. I think this film could well he used 
for teaching purposes. 

DR. A. C. IVY (Chicago, III.) : I should like to con- 
gratulate Dr. Stctten nnd Dr. Stewart on the wonderful 
demonstration they have made. Those of us who are phy- 
siologists and have worked in the laboratory on animals 
have frequently prayed for an apparatus of this kind. 
For example, we have seen reversed waves on the esopha- 


gus with the fiuoroscope and with the esophagus exposed 
through nn opening in the chest. We have never been 
nblc to demonstrate them the way this film does. Never 
have we had available such a beautiful way of demon- 
strating how evacuation of the duodenal cap occurs. 

It would be very interesting to extend such a study ns 
this to the evacuation, of the distal ileum, and also to the 
colon. 

In conclusion, I hope that Dr. Stewart will be able to 
make copies of this film available to teachers of medical 
students at a cost that is not prohibitive. 

DR. JOHN L. KANTOR (New York, N. Y.) : We 
might add a vote of thanks to Dr. Einhorn, who has 
shown such a wonderful way of perpetuating his investi- 
gations from the earliest years of our specialty right up 
to the threshold of the future, as it were. 

PRESIDENT JONES: That is a very justifiable re- 
mark. 

DR. MAX EINHORN (New York, N. Y.) : Mr. Presi- 
dent, I wish to congratulate Dr. Stewart and Dr. Stetten 
on their very important work. There is a saying ‘‘Seeing 
is believing,” nnd I think this demonstration helps a great 
deal to clarify the particular situation and that is the 
reason I am interested in it. I should like the two gentle- 
men to follow it up further, down the whole intestinal 
tract. 


The Interdependence of Gastric Secretion and the CO2 Content of the 
Blood and its Significance in the Alkali Treatment of Peptic Ulcer* 

n t i 

EVERETT I). KIEFER, M.D. 

IIOSTON. MASSACHUSETTS 


T HE usefulness of alkalis in the treatment of duo- 
dena! ulcer has been fully established by the fact 
that Sippy powders and other forms of alkalis are 
still in use many years after they were first intro- 
duced. Some clinicians attempt to achieve complete 
neutralization of the gastric contents while others are 
content to use alkalis only in sufficient quantities to 
control pain. 

The hypersecretion of hydrochloric acid and the 
activity of peptic ulcer are so closely associated clini- 
cally that regardless of whether one or the other is 
the primary factor, effective neutralization of the 
gastric juice is a rational procedure which has yielded 
good results in many cases. While an ulcer may he so 
mild that comparatively little alkali is necessary to 
control symptoms and promote healing, patients with 
severe active lesions lend to produce such large 
quantities of acid that only heroic doses of alkali are 
effectual. Nevertheless, it is common experience that 
the patient with the most active ulcer, the most severe 
symptoms and the highest acid is the one who shows 
the least tolerance to alkalis, so that frequently, in the 
case with the greatest need for neutralization, the use 
of alkalis is limited by the increased tendency to 
alkalosis. Under these circumstances, a therapeutic 

If"* DcpnrtRipnt of Gnntro-Enlcrclnyy, Lahpy Clinic, Hirelon. 
Itcad at tiic Annual Moctini: nf the American GnHro-Enterolorlrrt! An- 
•ociation. Atlantic City, June 7 nml K, 1037. 


dilemma develops, the explanation of which involves 
physiologic ns well ns pathologic considerations. 

A tendency to alkalosis lias been shown to be in- 
dicative of a severe ulcer. Jordan and Kiefer (1) have 
presented statistical evidence that intolerance to alkali 
therapy is an unfavorable prognostic sign in the 
medical management of ulcer. Additional observations 
include the fact that patients who are quickly upset 
bv alkalis during the active phases of their ulcer, can 
often take the same dosage after the hypersecretory 
phase has passed without unduly raising the blood 
CO,. These clinical observations suggest that the oc- 
currence of alkalosis may be largely dependent upon 
the secretory activity of the gastric glands and asso- 
ciated changes in the electrolyte balance in the blood 
and body fluids. 

Previous reports (Wilkinson (2), Hnrdt (3), Ellis 
01), Gatewood (5)), have cited impaired renal func- 
tion as a major ctiologic factor. This is undoubtedly 
true in many cases, but it does not explain either 
alkalosis occurring in patients without evidence of 
kidney disease or the increase in tolerance to alkalis 
observed in some cases when there is no evidence of 
improvement in the condition of the kidneys. There 
is apparently some additional mechanism which de- 
termines the amount of load thrown upon renal tissue, 
which is the chief regulatory organ governing the 
acid-base balance of the' blood. 
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Sodium bicarbonate, which is the most important 
antacid used in alkali therapy from the standpoint of 
the production of alkalosis, is a soluble salt readily 
absorbed from the gastro-intestinal tract and readily 
secreted unchanged by the kidney. Investigations 
(Kast (G), Jordan (7), Gatewood (5)) of the blood 
in the alkalosis state have disclosed an appreciable 
rise in the plasma pH, a marked rise in the CO, con- 


typical symptoms except there was no vomiting. The 
pH was elevated and the plasma bicarbonate was 
increased with almost identical lowering of the 
chlorides. The total base remained constant, showing 
that alkalosis can occur without an appreciable ac- 
cumulation of base in the blood. 

A reduction of the chlorides was found to be a 
regular concomitant of an elevated CO, content so 



tent and a decrease of the chlorides of the plasma. If 
the mechanism responsible for these changes, particu- 
larly the elevation of CO,, is an accumulation in the 
blood of sodium bicarbonate absorbed as such and 
present because of delayed excretion by the kidneys, 
blood analysis should show an increase in sodium as 
well ns bicarbonate. Actual measurements of the total 
base reported in this paper show that alkalosis may 
be present without an accumulation of base in the 
plasma. 

When the total base, chlorides and CO, content are 
known, it is possible to construct a diagram of the 
electrolytes of the blood expressed in comparable 
units, i.e. mille-equivalents per liter (Figure 1). The 
total height of the column is determined by measuring 
the total fixed base which tends to remain constant at 
about 160 mille-equivalents per liter. The total anions 
are represented by a column of equal height. The 
bicarbonates and the chlorides are measured separ- 
ately and the remainder which consists of protein, 
organic acids, sulphates and phosphates, is obtained 
by subtracting the sum of the CO. and the chlorides 
from the total base. In the normal, the bicarbonate is 
equivalent to about ."0 mille-equivalents per liter, the 
chlorides to about 101 and the undetermined radicals 
account for nlxmt 20 mille-equivalents per liter. See 
Subject 1 ( Figure 1). 

Subject 2 < Figure 1> was a case of alkalosis with 


that in every condition studied, an increase in the 
bicarbonate ion resulted in the displacement of an 
equivalent amount of chloride ion. It is to be noted 
that regardless of the changes demonstrated by the 
diagrams in Figure 1, the sum total of chloride and 
bicarbonate remains remarkably constant. The role 
of the chlorides, therefore, appears to be an important 
one. 

The relationship of gastric secretion may be repre- 
sented schematically by Figure 2. During gastric 
secretion, particularly during the stages of hyper- 
secretion associated with ulcer, the parietal cells are 
actively engaged in manufacturing large quantities of 
hydrochloric acid which is a strong, highly disso- 
ciated acid. Under ordinary circumstances the acid 
is neutralized by food, products of digestion and the 
alkaline secretions present in the intestine. The 
chloride is reabsorbed to adjust the slight temporary 
relative increase in base, known as the alkaline tide. 

If an excess of sodium bicarbonate is introduced 
into the stomach, neutralization of hydrochloric acid 
takes place and the chlorides pass into the intestine 
as sodium chloride. Here they are reabsorbed ns in 
normal conditions with the exception that they carry 
into the blood sodium ion, which instead of coming 
from the blood by way of liver and pancreatic secre- 
tions, originates outside the body. The chloride ion 
therefore makes the circuit of being passed out of the 
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blood into the intestinal tract and back into the blood, 
but the net result is that sodium is quantitatively 
added to the body. Further pain in sodium takes place 
as the excess sodium bicarbonate is absorbed as such, 
but this portion carries with it an acid radical 
illCO.) which also originates outside the body and 
permits the kidney to excrete sodium bicarbonate in 
the urine. Since it is necessary to conserve the 
chlorides. The real problem for the body is to find 
acid radicals to combine for excretion with the sodium 
ion which was absorbed as sodium chloride. Sodium 
appears in the urine combined with sulphates, phos- 


phates, carbonates and organic acids, but in addition 
considerable chloride is lost. To compensate for the 
chloride depletion, the bicarbonate concentration of 
the plasma increases, resulting in a rise also in the 
free CO,, which is' part of the buffer system which 
prevents" more than minimum changes in blood pH. 
This concept is offered as an explanation of the 
mechanism by which the blood CO„ is elevated and 
the clinical observation that alkalosis occurs more 
readily when gastric hypersecretion is present because 
the quantity of sodium absorbed without the intro- 
duction of an equivalent acid radical is dependent 
upon the amount of hydrochloric acid neutralized in 
the stomach. 

In a case of alkalosis caused by vomiting, as in 
Subject 3, Figure 1, there is some loss of base, but a 
much larger depletion of chlorides which operates in 
the same way to produce a relative increase in the 
combined CCk. of the blood. This explains the clinical 
observation that patients with vomiting show the 
least tolerance for alkalis. 

Dehydration is a prominent feature of alkalosis and 
tends to occur when there is a large excretion of 
sodium, since this element cannot be excreted without 
the loss of water. Subject 4, Figure 1, represents the 
changes in the blood when the water balance is upset 
in the presence of alkalosis. There is a definite in- 
crease in total base but the increase in the acid 
radicals occurs in the undetermined portion which 
consists largely of protein and organic acids. Subject 
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5, Figure 1, shows the result of sodium bicarbonate 
ingestion with limited fluids. Although true alkalosis 
did not develop there was an enormous increase in 
base which is held combined with protein and organic 
acids. leaving the sum total of chlorides and bicar- 
bonates practically unchanged. Fluids, therefore, de- 
serve much consideration in the prevention and treat- 
ment. of alkalosis. 

While gastric hypersecretion is apparently one of 
the basic factors promoting alkalosis, it is possible 
that there may be a reciprocal action and that changes 
in the chemistry of the blood influences the activity 
of the gastric glands. It is occasionally noted clinically 
that patients taking alkalis have higher acid secretion 
than before treatment was started. In 1918, Crohn 

(8) demonstrated that alkali produced an irritative 
secretory reaction in the stomach. More recent ex- 
periments suggest that alkali may also act in an in- 
direct manner to increase gastric acidity. 

The gastric secretion of acid has been shown to be 
augmented by the inhalation of CO,, (Bakaltscbuk 

(9) ) by the intravenous injection of sodium bicar- 
bonate (Szilard CIO)) and by pathological conditions 
causing a rise in plasma CO- (Apperly (111). 

In 1 932. Browne and Vinebcrg (12) working with 


dogs, showed that the total amount of acid secreted 
could be increased or decreased by artifiealiy raising 
or lowering the plamsa CO, content. Apperly and 
Crabtree (13) believe that in human subjects certain 
considerations suggest direct relationship between the 
concentration of gastric hydrochloric acid and the 
plasma bicarbonate content. There appears to be an 
agreement among investigators that the relationship 
is with the CO, content and not with the pi I of the 
plasma. 

In this investigation a group of ulcer patients has 
been studied to determine the reaction of the gastric 
secretion to various stimuli in the presence of vary- 
ing levels of plasma CO, induced by the use of alkalis. 

When the Ewald meal was used as a gastric stimu- 
lant, it was found that some cases, at least, did show 
a somewhat higher acidity curve when the plasma CO. 
was appreciably elevated. (Figure 3). 

With histamine as a secretory stimulant there was 
less difference between the acidity curves produced nt 
varying CO. levels. (Figure 4). 

An alcohol test meal gave curves which if anything 
were lower when the CO. was elevated. (Figure »). 

However, gastric analyses in which only the concen- 
tration of acid is measured, are subject to uncontroll- 
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able variations related chiefly to factors of dilution 
and emptying of the stomach during the test. It seems 
more important to determine the total quantity of acid 
secreted in a given time. This was done in the case 
of histamine stimulation by aspirating the entire 
stomach contents every ten to fifteen minutes so that 
there was comparably little accumulated secretion to 
be expelled through the pylorus. The product of the 
volume secreted and the concentration of acid gives 
the total quantity of acid in a given time. Wien the 
alcohol test meal was used, the rate of dilution of an 
added dye was measured colorimetrically and the 
volume secreted was calculated according to the 
method of Bloomfield (14). 

The results of the calculations show that in 7 out 
of 11 cases there is no corresponding increase in acid 
secretion as the CO, is elevated, but that the tendency 
is definitely in the opposite direction. (Figure G). 

The apparent contradiction to Browne and Vine- 
berg’s results may be explained by the fact that their 
work was an acute experiment with dogs in which 
the changes in the CO, levels were enormously greater 
than are available in a clinical study. 

SUMMARY 

In a study of the electrolytes of the blood can be 


found an explanation for the clinical fact that alka- 
losis occurs most readily in cases with active ulcers 
and high gastric secretion; i.e., the secretion and 
neutralization of excessive quantities of hydrochloric 
acid is as much a factor in raising the CO, as is renal 
impairment. 

Under clinical conditions, there is a direct relation- 
ship between the activity of gastric secretion and the 
degree of change in the plasma CO, produced by alkali 
therapy. On the other hand, there is little evidence 
that shifts in blood electrolytes, including an eleva- 
tion in CO,, appreciably affect gastric secretion except 
for some tendency to decrease the quantity of hydro- 
chloric acid secreted by the stomach in a unit time. 

Laboratory experiments which indicate that gastric 
secretion is augmented by any increase in blood CO„, 
are not confirmed under clinical conditions, at least 
to a degree which would contra-indicate the use of 
alkali in the treatment of ulcer. 

METHODS 

In the study of the blood the total base was deter- 
mined by the method of Van Slyke, Hiller and Ber- 
thelsen (15) ; the CO, content by the method of Van 
Slyke and Neill (16) ; the chlorides according to Wil- 
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son and Ball (17) ; and the pH of the plasma by the 
colorimetric method of Cullen (18) with the use of 
"permanent” color standards. The blood for analysis 
was drawn from the vein without stasis and with pro- 
tection from the air lit - the use of mineral oil. Neutral 
potassium oxalate was used to prevent clotting and 
the specimen was centrifuged immediately to obtain 
plasma for the pH, CO, and chloride determinations. 
Part of the specimen was allowed to clot and the 
serum was used for the estimation of the total base. 

In the study of gastric secretion, the stimulants 
used were the standard Ewald bread and water meal, 
subcutaneous histamine in doses of 0.5 to 1.0 mg. de- 
pending upon the size of the patient, and 100 c.c. of 
7(7- alcohol. In every case fractional methods were 
used with an indwelling Rehfuss’ tube and the patient 
lying on his back to promote retention of the gastric 
contents in the fundus. Patients were instructed not 
to swallow saliva during the test. Specimens were 
taken at intervals of from ten to twenty minutes. The 
tests were carried out eleven to twelve hours after the 
last powder. 

When the Ewald meal was used 10 c.c. specimens 
were removed for analysis. With histamine the 
stomach was completely emptied at the end of each 
test period. The volume of the secretion as well as the 
acid concentration was recorded in order to calculate 
tlie total quantity of free HC1 secreted in a measured 
time. With the alcohol test meal phenolsulphonphtha- 


loin was added to the 7% alcohol solution. At the end 
of each fifteen minute period the entire contents of the 
stomach were removed, the volume measured and im- 
mediately returned to the stomach with the exception 
that 20 c.c. were withheld for the estimation of free 
HC1 and concentration of dye by colorimetric compar- 
ison with' the original solution. The method and calcu- 
lations have been described by Bloomfield and Keefer 
(14). The total acid secreted in a period of time was 
calculated as the difference between the quantity of 
acid introduced into the stomach at the beginning of 
the period and the quantity of acid present at the end 
of the period plus the quantity of acid lost by evacua- 
tion during the period. The volume of gastric contents 
evacuated is determined by adding the volume secreted 
during the period to the volume introduced at the be- 
ginning of the period and subtracting the volume 
found in the .stomach at the end of the period. 
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DISCUSSION 

BE. HENRY A. RAFSKY (Now York, N. Y.) : Upon 
a previous occasion the fact was emphasized that patients 
with obstructive peptic ulcers were potential cases of alka- 


losis; furthermore that they could be’ successfully treated 
by comparatively small doses of alkali. This raised the 
question as to whether hyperclilorhydria and hypersecre- 
tion, while valuable as diagnostic aids in peptic ulcer, 
were equally ns valuable as therapeutic guides. 

With this in mind, I took a small series of cases of the 
duodena] ulcers and to one group I gave various antacids 
and another group hydrochloric acid, minims 25 to 30 
t-i.d., n.c., using histamine to determine the acid curve 
before the treatment was started and before the patients 
left the hospital. It was interesting to note that there was 
no material relationship between the secretory and the 
clinical response, in cither group. In some of the patients, 
to whom antacids were given, there was a downward trend 
to the curve; the same was noted when hydrochloric acid 
was administered. In others the acid curves were just as 
high after the treatment as before the treatment, even 
though they were symptom free and irrespective of the 
medication used. 

I am not advocating hydrochloric acid as a therapeutic 
measure. It was only used as a control. These observa- 
tions indicate that, perhaps, our notions on the relation- 
ship of hyperclilorhydria and the nse of large doses of 
alkali are perhaps too fixed and may be subject to change. 
Some of the charts of these patients are being presented 
nt the Scientific Exhibit, at the gastro-cnterological 
section. 


Observations on Gastric Acidity Before and After Development 
of Carcinoma of the Stomach* 

Bv 
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GEORGE B. EUSTERMAN, M.D.5 
ROCHESTER. MINNESOTA 


W HEN the Ewald meal is used, achlorhydria is de- 
tected in about CO per cent of the cases of cancer 
of the stomach in which operation is performed, and 
hypo-acidity chanicterizes the gastric secretion in a 
majority of the remaining cases (l)**. For some 
reason the percentage of nnneidity (20) and the mean 
concentration of free hydrochloric acid (38) found 
among normal persons of the same sex and age have 
been respectively increased to GO per cent and reduced 
to 2G clinical units among cancerous persons. When 
docs this reduction in gastric acidity take place - ! Do 
persons who subsequently develop gastric cancer start 
life with a low mean secretory capacity, or do they 
start life with a normal secretory capacity that is 
partly lost before cancer develops, or does the reduc- 
tion take place after cancer develops? What is re- 
sponsible for the loss of secretion? It is our plan to 
present data of our own and to review those of other 
observers bearing on these problems. 

MATERIAL 

Search of our records has disclosed seventy-nine 
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cases in which analysis following a gastric test meal 
was carried out before and after the development of 
carcinoma of the stomach. Patients of all ages, from 
the third to the eighth decades of life, were seen at 
both the first and the second admissions. At the first 
admission, the ages of six fell in the third; of sixteen, 
in the fourth; of nineteen, in the fifth; of thirty, in 
the sixth ; of seven, in the seventh, and of one, in the 
eighth decade of life. At the second admission, the 
ages of three fell in the third; of eight, in the fourth; 
of eighteen, in the fifth; of twenty -five, in the sixth; 
of twenty-one, in the seventh, and of four in the 
eighth decade of life. The average ages of the patients 
at the time of the first test meal, and before the de- 
velopment of cancer, was forty-seven years and at the 
time of the second admission, and after the develop- 
ment of cancer, fifty-three years. 

Twenty-one of the seventy-nine patients were oper- 
ated on at the time of the first admission. Lesions of 
the stomach were removed and found to be benign in 
fourteen cases. Cholecystitis was found in another 
four, and duodenal ulcer in another two cases. In each 
of these six cases, as well as in a seventh case, the 
stomach was examined at the time of operation and 
was found to be free of organic disease. In these 
twenty-one cases in which operation was performed a 
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cancer was almost certainly absent at the time of the 
first admission. In most of the remaining fifty-eight 
cases, the proof that a cancer did not exist at the 
time of the first test meal was almost as good. One or 
more roentgenologic examinations of the stomach were 
conducted in forty-nine of the fifty-eight cases. In 
forty-five of the forty-nine cases roentgenologic ex- 
aminations failed to disclose a lesion of the stomach. 
In one, the roentgenologic diagnosis was indetermi- 
nate; in another, the roentgenologic diagnosis was 
gastric ulcer, while in two more, the roentgenologic 
diagnosis was duodenal ulcer. In the last four cases 
mentioned, the intervals between the first examination 
and the examination which disclosed cancer were, re- 
spectively, seven, three, two, and two years, intervals 
almost too long for a cancer of any size to exist at the 
time of the first test meal. In these forty-nine cases 
in which roentgenologic examination was made, the 
evidence was definitely against the presence of cancer 
at the time of the first test meal. In the remaining 
nine of the fifty-eight cases roentgenologic examina- 
tion was not carried out, but eighteen, fifteen, eleven, 
ten, ten, four, three, three, and one years passed after 
the first test meal before cancer was diagnosed. It is 
possible that a cancer was already present in the last 
case, in which an interval of only one year passed be- 
tween the two examinations, but this patient was in 
good health, had no gastric complaints, and the test 
meal was done because the patient, knowing he had 
had gastric anneiditv for years, wanted this checked. 
In the remaining eight of the nine cases in which a 
roentgenologic examination was not made, the interval 
itself eliminates the possibility of a cancer being 
present at the initial examination. In short, the surgi- 
cal findings, the roentgenologic examinations, or the 
time intervening between the first and second exami- 
nations make it improbable that a cancer existed at 
the time of the first examination except in a small 
percentage of cases and, if present, that it was large 
enough to affect gastric acidity per se. 

METHODS 

Modification of the Ewald meal used in determining 
gastric acidity in this series has been described else- 
where (1). In the presentation of the data culled from 
these records, the statistical technic of Vanzant, 
Alvarez, Eusterman, Dunn and Berkson has been fol- 
lowed (G). 

GASTRIC ACIDITY BEFORE THE DEVELOP- 
MENT OF CARCINOMA OF THE 

STOMACH 

Of the seventy-nine patients the gastric contents of 
thirty (GS per centl were achlorhydric before cancer 
developed (Table I). Particular attention is called to 
this figure inasmuch as it will be interesting to re- 
member it at a later time. In the remaining forty- 
nine or 02 per cent of the cases, the gastric contents 
contained free acidity of a mean concentration of 27.1 
clinical units. In other words, even before cancer had 
developed the incidence of achlorhydria was greater 
by 22.1 per cent, and the mean free hydrochloric acid 
was less by 14.2 units, than that expected for a group 
of person^ of the same sex and age. Either these 
seventy-nine persons started life with an average 
gastric acidity below normal or they started life with 
r. normal gastric acidity that was sub=f-quently re- 


duced by some abiotrophic or inflammatory process l,\- 
the time they had reached the average age of fortv- 
seven years. 

GASTRIC ACIDITY AFTER THE DEVELOPMENT 
OF CARCINOMA OF THE STOMACH 
Between the time of the first admission (before the 
development of cancer) and the time of the second ad- 
mission (when cancer was diagnosed), an interval of 
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one to eighteen years elapsed (Table 2). Within five 
years after the first admission forty-seven, or more 
than half of the patients of this series had developed 
carcinoma of the stomach. Within six to ten years in- 
clusive, an additional twenty patients had developed 
cancer. In another group of nine patients, eleven to 
fifteen years passed before cancer manifested itself 
clinically, while in the remaining three cases, sixteen 
to eighteen years rolled by before the disease ap- 
peared. The interval averaged six years and bv this 
time the mean age of the patients had increased from 
forty-seven to fifty-three years. 

Definite changes occurred in the secretory activity 
of the seventy-nine patients in the interval between 
examinations. The percentage of patients who had 
achlorhydria had increased from 38 to 64.6 and the 
number of patients whose gastric contents contained 
free acid decreased from forty-nine to twenty-eight 
(Table 1). The mean free acidity in the twenty-eight 
cases was 30.3 units. It is Interesting to note that 
the concentration of acid was higher than that of the 
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forty-nine persons who had free acid in the stomach 
six years previously. 

The seventy-nine patients can be divided into three 
groups according to the behavior of the gastric secre- 
tory activity in the interval between the first test meal 
and the second test meal (Table I). Group 1 includes 


of cancer. This suggests that some process reducing 
gastric secretory activity was already at work in these 
cases of Groups II and III at the time of the first test 
meal. 

Seven of the patients of Group II had undergone 
gastro-enterostomy for benign gastric ulcer at the 


Table I 

Mean age, mean free hydrochloric acid, and percentage of achlorhydria of seventy-nine patients before and after 
the development of carcinoma of the stomach 
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Group I* — Patients v.-ith achlorhydria at both admissions. 

Group II— Patients with free acidity nt first, and achlorhydria at second admission. 
Group III— Patients with free acid nt both admissions. 


thirty patients whose gastric contents were anacid at 
the time of the first test meal and remained so at the 
time of the second meal. Hurst (7) stated that he had 
seen five patients who were known to be achlorhydric 
before carcinoma developed and had found records of 
at least twenty-two similar cases. Konjetzny (8) 
stated that Albu, Boas, Kuttner, Porges, Stewart, 
Zweig and others, as well as Hurst, had observed that 
cancer developed after the appearance of achlorhydria. 
Obviously, it is not uncommon for achlorhydria to 
precede the development of cancer. Group II includes 
twenty-one patients whose gastric content contained 
free acid at the time of the first meal but not at the 
time of the second. Konjetzny has reported a similar 
case. Group III is composed of twenty-eight patients 
whose gastric contents contained free acid at the time 
of the first, and retained it at the time of the second 
test meal in spite of the development of cancer of the 
stomach. Hurst (9) reported three similar cases. 

In the secretory activity of stomachs of the twenty- 
one patients of Group II are to be found the changes 
that have so altered the percentage of anacidity at the 
time of the second test meal from that found at the 
time of the first test meal. The mean free hydrochloric 
acid of these twenty-one patients at the time of the 
first test meal was 23.9 or 17.4 units less than that 
expected of a group of normal persons of the same 
age and sex (Table I). The mean concentration of 
free hydrochloric acid of the twenty-eight patients of 
Group III at the time of the first test meal, and who 
continued to secrete free acid after the development 
of cancer was 29.4 or only 11.9 units below that ex- 
pected in a group of normal persons of the same sex 
and age (Table I). In other words, the secretory- 
activity of the stomachs of the patients of both Groups 
II and III was subnormal even before the development 


time of the first admission. The remaining fourteen 
patients were not subjected to operative procedures or 
to operative procedures that reduced gastric acidity. 

In the seven cases in which gastro-enterostomy was 
performed, the reduction in gastric acidity may well • 
be attributed to the gastro-enterostomy, although this 
is not necessarily true, for gastro-enterostomy often 
fails to reduce gastric acidity to the extent of achlor- 
hj’dria (10, 11). In at least fourteen cases something 
other than the surgical procedure reduced the gastric 
acidity to the point of achlorhydria. 

The free acidity in the fourteen cases in which 
gastro-enterostomy was not performed was 21.7 units 
or 20 units below the average for normal men and - 
women of the same age at the time of the first test 
meal. The average secretory activity both of all the 
patients of Group II and of the fourteen patients of 
Group II who were not subjected to gastro-enteros- 
tomy was less vigorous than that of those in Group 
III, even before the development of cancer of the' 
stomach. Since free acid was lost from the gastric 
contents of the patients of Group II but was retained 
in the gastric contents of the patients of Group III, 
it seems that the more nearly normal the concentra- 
tion of free hydrochloric acid, and the more vigorous 
the secretory activity before the development of 
cancer, the less likely that it will be absent when 
cancer develops. " ’ 

The free acidity of ten patients of Group II was be- 
tween 1 and 19; of seven, between 20 and 39; of three, 
between 40 and 59, and of one, between 60 and 79. The 
free acidity of five patients of Group III was between 
1 and 19; of thirteen, between 20 and 39, and of ten, 
between 40 and 59. In other words, concentrations of 
free hydrochloric acid from 6 to 60 units were noted 
in Group II, yet all patients lost their free acid. Con- 
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ccntrations of free acid from G to 4G units were noted 
in Group III, yet all patients retained their free acid. 
Apparently, higher decrees of free acidity are lost 
just as well as the lower decrees and lower decrees 
are retained just ns well as the higher degrees when 
cancer develops. Lower degrees are lost more fre- 
quently than higher degrees. 

THE LOSS OF GASTRIC ACIDITY A SELECTIVE 
AFFAIR 

The loss of gastric acidity is a selective affair; 
gastric acidity was lost in all cases of Groups I and II 
and retained in those of Group III. While the mean 
free acidity of the patients of Group III was practi- 
cally the same on the first and second admissions, in 
four cases the concentration of free acid remained un- 
changed; in fifteen, it decreased an average of 10 units 
(extremes 4 and IS units), and in nine, it increased 
an average of 20 units (extremes 4 and GO units). 
While the variations in Group III, in a general way 
can he ascribed to the variations in the response to 
the test meal, it still seems clear that the concentra- 
tion of free acid is reduced in some and retained in 
other cases. The process responsible for the reduc- 
tion of gastric acidity attacks the mucosa in some 
cases but not in others. 

WHEN DOES THE LOSS OF GASTRIC ACIDITY 
OCCUR? 

It is commonly believed that the low gastric secre- 
tory activity characteristic of carcinoma of the 
stomach appears before the development of cancer. 
Little evidence other than the observation of achlor- 
hydria in a few cases in which cancer developed 
subsequently has been advanced. We, too, have re- 
ported cases in which achlorhydria existed before 
the development of cancer but we also have shown 
that the percentage of achlorhydria is above normal 
and the mean concentration of free acid below normal 
at an average of six years prior to the diagnosis 
of cancer (Table I). We also have shown that the 
secretory activity falls further below normal in the 
interval between the first examination and the diag- 
nosis of cancer (Table I). The gastric contents 
of twenty-one patients contained free acid at the 
time of the first examination but had become achlor- 
hydric at the time the diagnosis of cancer was 
made. Unfortunately, test meals were not employed 
in the interval between the two admissions in these 
cases and, so far ns the data go, the development 
of achlorhydria may have taken place in the in- 
terval lictween the first admission and the develop- 
ment of cancer or after the development of cancer but 
before the second admission. A depression of gastric 
acidity occurred also in some of the cases of Group III 
hut not to the point of achlorhydria. In some of these 
cases test meals were done in the interval between the 
first admission and the diagnosis of cancer. In these 
cases the depression of gastric acidity occurred before 
the development of cancer. The following case is an 
example : 

Cnfr I. A man fifty years of age registered at the clinic 
Stay 17. !P2t, giving a history characteristic of ulcer of 
twelve years’ duration. The Ewald meal revealed free 
acidity of 2S at the end of the first hour. Roentgenologic 
examination of the stomach di"cle-=ed n small ulcer on the 
curvature. Excision of the ulcer by cautery' was. 
carries! rut ar.d th.e pathologic diagnosis was benign ulcer. 


The ulcer measured 0.75 cm. in diameter and was situated 
high on the lesser curvature, above the indsura. 

The patient returned September 20, 192G. Symptoms 
had recurred one year prior to registration. Fractional 
analysis after the Ewald meal revealed no free hydro- 
chloric acid at the end of an hour, an hour and fifteen 
minutes, and an hour and a half, and only 10 units at the 
end of an hour and forty-five minutes. The roentgeno- 
gram again gave evidence of a small ulcer on the lessor 
curvature, at the angle. The ulcer was excised and a 
Mayo type of pyloroplastic' gnstroduodenostomy tvas per- 
formed. The ulcer was situated on the lesser curvature 
about 2Vi inches (5.5 cm.) above the pylorus. The path- 
ologist reported a simple gastric ulcer. 

The patient returned again January 30, 1030. Symp- 
toms had recurred six months previously. Analysis after 
the Ewald meal revealed free hydrochloric acid with a 
concentration of 10 clinical units. The roentgenogram 
gave evidence of an operable carcinoma at the pyloric 
end of the stomach. Anterior gastro-entcrostomy was 
performed for a perforating carcinoma of the posterior 
wall just above the pylorus with extension up to the 
angle. The patient died of carcinoma in February, 1931. 

In this case the depression of gastric acidity cannot 
logically be ascribed to the carcinomatous process that 
ultimately developed. 

We are inclined, to believe that the loss of gastric 
acidity in the twenty-one cases of Group II also oc- 
curred before the development of cancer. The cancers 
of the patients of Group II were, for the most part, 
too small to affect gastric acidity per se. The general 
statement that loss of gastric acidity occurs for (he 
most part before cancer develops appears to be a con- 
servative one. 

A study of the time intervals between the first and 
second test meals, and of the gastric acidity of the 
three groups, develops some interesting points. In the 
first place, the achlorhydria of cancer may be present 
at an early age. It was known to be present in two of 
our cases before the age of thirty years. In the second 
place, anacidity may exist many years before the de- 
velopment of cancer. It existed one to five years in 
eighteen cases, six to ten years in nine cases, eleven 
to fifteen years in two cases, and as long as sixteen 
years in one case in Group I before the diagnosis of 
cancer was made (Table II). Even more interesting 
is the appearance in Group II of achlorhydria in one 
case within a period of one year, in three cases within 
a period of two years, in three cases within a period 
of three years, in three cases within a period of four 
years, and in two cases within a period of five years 
preceding the diagnosis of cancer (Table II). The loss 
occurs at any ago and at long and short intervals be- 
fore the development of cancer. Obviously, the achlor- 
hydria which precedes the development of cancer of 
the stomach is not an immediate precursor of cancer 
of the stomach nor is it always attributable to a de- 
velopmental defect in the mucous membrane of the 
stomnch destined to become ultimately a seat of 
cancer. 

It may well be asked whether a depression of gastric 
acidity follows also the development of gastric cancer. 
This question may be answered in the affirmative. 
Shay and Schloss (12), Robertson (1(5), Koch (M) 
and Bockus, 'Bank and Willard (15) have recorded 
cases in which a depression of gastric acidity has oc- 
curred after the development of cancer. In these cases 
gastric acidity was actually observed to fall as the 
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disease progressed. The frequency of reduction in 
gastric acidity following the development of gastric 
carcinoma is unknown. On the other hand, gastric 
acidity may actually rise. In nine cases of Group III 
free gastric acidity was higher after than before 
carcinoma developed. Hurst (7) has seen gastric 
acidity behave in a similar way in a carcinomatous 
stomach. 

WHAT IS RESPONSIBLE FOR THE REDUCTION 
IN GASTRIC ACIDITY? 

Achlorhydria and all degrees of free acidity occur in 
childhood and young adulthood. Achlorhydria <TG, 22) 
occurs in about 4 or 5 per cent and hypochtorhydria in 
about 10 per cent of cases. Three major hypotheses 
have been advanced in explanation of the variations 
of gastric acidity in childhood and young adulthood. 
The first hypothesis observes that these variations 
are constitutional and are present at birth, and that 
achlorhydria and hypochlorhydria are the results of 
developmental defects in the secretory mechanism. 
The second hypothesis assumes that the hypochlor- 
hydria and achlorhydria are attributable to abiotrophic 
changes in the acid secreting cells that appear after 
birth. The third hypothesis assumes that achlorhydria 
and hypochlorhydria are attributable to destruction of 
the acid secreting cells by an inflammatory process, a 
gastritis. The advocates of the constitutional hypo- 
thesis point to the familial and hereditary nature of 
achlorhydria or pernicious anemia, shown by the 
studies of Hurst f23), Wilkinson and Brockbank (24) 
and Conner (25), as proof that such developmental 
defects occur. Conner thought it unlikely that the 
achlorhydria itself is inherited but that the tendency 
to development of this condition later in life is an 
inherited factor. Observations of the type reported by 
Rozendaal and Washburn (2G) add weight to such a 
belief. These authors reported two cases of pernicious 
anemia in which the concentration of free acid in the 
gastric contents was 34 and- IG clinical units respecti- 
vely, nineteen and seventeen years before the develop- 
ment of pernicious anemia. In these two cases at least 
the anacidity of pernicious anemia was not present at 
birth and therefore was not the result of a constitu- 
tional defect present at birth. The advocates of the 
hypotheses of constitutional defect and abiotrophy 
point out that the subnormal secretory states are un- 
associated with symptoms and for this reason do not 
represent a disease process. However, the advocates 
of chronic atrophic gastritis as the cause of subnormal 
secretory states remind us, on the other hand, that 
gastritis occurring in the earlier years of life causes 
reduction of gastric acidity, and that this reduction 
is symptomless. They believe it is just as reasonable 
to explain the lower grades of acidity and anacidity 
on the basis of gastritis as on the basis of develop- 
mental defect. The demonstration by Faber (27) and 
others that changes in the gastric mucosa seen in per- 
nicious anemia exhibit characteristics of a chronic in- 
flammatory process at times without atrophy, and the 
report of Hurst (2S) on the restoration of gastric 
secretion in pernicious anemia by treatment of gas- 
tritis are impressive evidences that chronic gastritis 
and not a constitutional defect is responsible for 
changes in gastric secretion in pernicious anemia. 
Final acceptance of the hypothesis of defect will await 
the pathologic examination of a number of stomachs 


removed from infants. At the present time the advo- 
cates of an inflammatory origin seem to have a little 
the best of the argument. 

Achlorhydria and all degrees of free acidity likewise 
occur in middle and old age in normal men and women. 
Vanzant. Alvarez, Eusterman, Dunn and Berkson (G) 
using the Ewald meal have demonstrated that the per- 
centages of achlorhydria greatly increase with age in 
both normal men and women, the percentage of achlor- 
hydria reaching about 2G at tlie age of seventy years. 
They have shown likewise that mean free acidity in 
men is in the neighborhood of 47 units between the 
ages of twenty and forty years and that thereafter it 
decreases to a mean of 33.5 units at the age of seventy 
years; in women the mean free acidity remains re- 
markably constant at about 23 units at all ages. Pol- 
land and Bloomfield (29) have noted the same be- 
havior in gastric acidity when histamine is used ns a 
stimulant. This depression of gastric acidity that 
occurs with advancing years may be the result of 
either abiotrophy or an inflammatory process. Alvarez 
(30) has commented on the fact that the mean acidity 
of women does not fall ofT with advancing years. He 
believes that this makes it unlikely that the decline of 
gastric acidity is attributable to slow atrophy of the 
gastric glands, because one would expect age to work 
the same injury to women ns to men. Although there 
is little direct proof that an abiotrophic process is the 
cause of the decline of gastric secretion with ad- 
vancing age, it is an attractive idea. On the other 
hand, chronic atrophic gastritis is a visible, tangible 
explanation for the decline. The realization that 
chronic gastritis and not always a developmental de- 
fect plays a role in the development of the achlor- 
hydria of pernicious anemia and the recognition that 
chronic gastritis causes a depression of gastric acidity 
and even to the point of anacidity in all years of life 
without producing symptoms, have been the impor- 
tant steps taken toward the acceptance of chronic gas- 
tritis as an important cause of achlorhydria. Faber 
(27) has gone so far as to say, "When one micro- 
scopically examines the mucous membrane of the 
stomach after proper fixation, one always finds in 
patients with chronic anacidity, very pronounced 
signs of chronic inflammation and first and foremost, 
a diffuse gastritis tending to atrophy, a pangastritis.’' 

The subnormal gastric secretory activity present 
in our seventy-nine cases before the development of 
carcinoma of the stomach may be attributable to any 
one of the causes believed responsible for subnormal 
secretory activity in the general population. The same 
evidence may be cited in support of, and against, the 
acceptance of each of them. Until gastric acidity has 
been followed from childhood to the appearance of 
cancer, the number of cases of anacidity or hypo- 
acidity possibly attributable to a developmental defect 
of the gastric glands will be unsettled. It is possible 
that cancer is more prone to develop in patients with a 
constitutional defect in the secretory mechanism or 
in those whose mucous membrane atrophies with the 
passage of years than in persons with a normal 
mucous membrane. In this way the high incidence of 
achlorhydria and of hypochlorhydria in persons de- 
stined to develop gastric cancer may be explained. 
However, certain pathologic evidence may be cited 
against the acceptance of the hypothesis involving the 
concepts of either a constitutional defect or of a non- 
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inflammatory atrophy or abiotrophy, and in favor of 
the hypothesis of inflammation. In the first place, 
chronic gastritis seems usually to be associated with 
the achlorhydria of gastric cancer. Orator (31), using 
the Ewald meal, found achlorhydria in seven of eight 
cases of so-called primary cancer and free acid in 
twelve of fourteen cases of so-called ulcer-cancer. 
Microscopic examination of the mucous membrane of 
the stomachs of twenty patients with primary cancer 
disclosed atrophic gastritis involving the fundus ns 
well as the pyloric region, pangastritis, in nineteen. 
Microscopic examination of the stomachs of eight 
patients with ulcer-cancer revealed a well-marked gas- 
tritis involving the pyloric region in eight cases but 
a perfectly normal mucous membrane of the fundus 
in five, slight gastritis of the fundus in two, and 
severe gastritis of the fundus in only one of the eight. 
In other words, diffuse atrophic gastritis involving 
the mucous membrane of both the antrum and the 
body was found in cases of cancer with achlor- 
hydria while marked gastritis, involving the mucous 
membrane of only the antrum, was found in those 
cases in which free acid was present. Baker (32) has 
studied the mucous membrane of the fundus in fifty 
cases of carcinoma of the stomach. In fifteen, or 30 
per cent of these cases the presence of free hydro- 
chloric acid was revealed by the Ewald test meal be- 
fore operation. Of these fifteen patients. Baker found 
eight to have a normal distribution of acid cells in the 
fundus and seven to have decreased acid secreting 
cells. In the remaining thirty-five cases in which free 
acid was not found in the gastric contents, acid cells 
were not found in the fundus in twenty-seven cases 
and only occasional acid cells in eight cases. Baker 
also examined microscopically the mucosa made avail- 
able in this series by gastric resection. Resected speci- 
mens from nine patients of Group I, from seven 
patients of Group II, and from ton patients of Group 
III were sectioned and stained. Care was exercised to 
take sections at least 5 cm. from the growth. In Group 
1. the mucous membrane of the upper portion of the 
antrum or of the lower portion of the body of the 
stomach gave evidence of marked atrophic gastritis, 
usually with lymphocytic inflammation, metaplasia, 
hypertrophy, or atrophy. The acid cells were usually 
few. It is to be noted that gastritis involved the 
gastric mucous membrane of the only group of 
patients whose achlorhydria could possibly be attribu- 
table to a defect in the mucous membrane present at 
birth. In Group II the mucosa of the upper portion of 
the antrum or the lower portion of the body gave evi- 
dence of moderate or marked gastritis, usually with 
only fair preservation of the acid cells in five of the 
seven cases. In the remaining two cases, the mucous 
membrane of the body appeared to be normal. Gastro- 
enterostomy had been performed for gastric ulcer be- 
fore the development of cancer in these two cases. In 
Group III the muco-a of the upper portion of the 
antrum or the lower portion of the body of the 
stomach gave evidence of slight or moderate gastritis 
in eight of the ca-.es, while the mucosa of the body 
was normal in three. Gastritis was marked in the 
antrum in one case in which it was absent in the body. 
Tli's- pathologic studies of Orator (31) and Baker 
! 32> show that chronic gastritis of marked degree, 
involving the acid secreting portion of the stomach, is 
usually pre’ent whin achlorhydria is present and that 


it is usually absent when free hydrochloric acid is 
secreted. They show, further, that the acid secreting 
cells are absent or reduced in number when achlor- 
hydria exists and are present in good numbers when 
acid is secreted. Such findings point to chronic gas- 
tritis as a cause of the destruction of the acid cells 
and not to a developmental defect or a degenerative, 
noninflammatory process. Advocates of the constitu- 
tional hypothesis will take the position that a sub- 
normal mucous membrane is more prone to injury and 
to the development of gastritis than a normal mucous 
membrane and that the gastritis may not he the cause 
of the low secretory activity. While it is reasonable 
to believe that a subnormal gastric mucous membrane 
is susceptible to injury and to the development, of 
gastritis, it is difficult to discount the effect of such 
marked inflammatory changes on the secretory ac- 
tivity of the mucous membrane. Pathologic evidence 
seems to point overwhelmingly to chronic gastritis as 
an important cause of the depression of gastric acidity- 
in cases in which persons are destined to develop 
carcinoma of the stomach. 

The further decrease in gastric acidity seen in 
patients of Group II, in the interval between the first 
and second meals, occurred after they had reached 
adult life. In these cases at least, a developmental de- 
fect present at birth was not responsible. Either 
abiotrophy of the mucous membrane or an inflamma- 
tory process was responsible. Again, the importance 
of the gastritis as a cause of the depression ennnot be 
discounted. 

Progression of degenerative or chronic inflamma- 
tory changes already present in the gastric mucosa 
before the development of gastric cancer explains 
satisfactorily the further loss of gastric acidity ob- 
served by Koch (Id), Shay and Scbloss (12), Bockus. 
Bank and Willard (15), and Robertson (13) after the 
development of gastric cancer. But there is another 
possible factor in the depression of gastric acidity- 
after the development of cancer; namely, the cancer 
itself. Certain statistical data point to a relationship 
between the mean size of the cancer and the secre- 
tory activity of the stomachs of patients with gastric 
cancer. Thus Eustcrman and Bucermann found in 
their study that the percentage of anacidity, which 
was only 49 per cent in cases of resectable cancer, in- 
creased to 77 per cent in the cases in which explora- 
tion was carried out but resection was not done and 
further increased to 93 per cent in the frankly in- 
operable cases. Comfort and Vnnzant studied the re- 
lationship between the size of resected cancers and the 
mean secretory activity. They found that in cases of 
gastric cancer in which the cancer was 3 cm. or loss 
in diameter, the mean free acidity and the incidence 
of achlorhydria were practically the same as for a 
group of normal persons, being 38 units and 17.o per 
cent respectively, but that the larger the cancer was 
the lower the mean free, acidity and the higher the 
incidence of achlorhydria; the percentage of achlor- 
hydria rose to as high as 90, and the mean free acidity- 
fell ns low as 10 clinical units when the lesion was 10 
cm. or more in diameter. These statistical studios 
suggest that the growth of the tumor depresses 
gastric acidity. However, a study of the relationship 
between gastric acidity and the size of the cancer in 
the forty-two cases of this series in which resection 
was carried out and the size of the tumor reported by 
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the pathologist, invites another interpretation of the 
data. The forty-two cases may be divided into three 
groups: the fourteen patients of Group I had no free 
hydrochloric acid in the gastric contents at the time 
of the first admission; the ten patients of Group II 
had free hydrochloric acid averaging 20 units at the 
time of the first admission but none at the time of 
the’ second; the eighteen patients of Group III had 
free hydrochloi'ic acid averaging 34.4 units at the time 
of the first admission, and this concentration had not 
materially changed at the time of the second. The 
cancers had attained average sizes of 55.7, 39.8, and 
22.7 sq. cni., respectively, in the three groups. In other 
words, the larger cancers were found in stomachs that 
were known to be achlorhydric before the develop- 
ment of cancer. This could mean that cancer grows 
larger before symptoms lead the patient to submit to 
examination when achlorhydria is known to have been 
present before the development of cancer than when 
free hydrochloric acid is known to have been present. 

While statistical evidence that the cancer itself has 
a depressing influence on the secretory activity of the 
cancerous stomach is inconclusive, it is not unreason- 
able to' believe that this is at times so. It is conceiv- 
able that cancer can depress gastric acidity in several 
ways : 1. By destruction of acid secreting cells in suffi- 
cient number to reduce the volume of acid secreted; 
cancers of the body and fundus of the stomach are 
not infrequently large enough to destroy an area of 
gastric mucosa sufficient to reduce the volume of acid 
secreted. 2. By increasing the amount of neutralizing 
fluid in the stomach by the exudation of serum from 
the surface of the tumor; among others, Crohn (33) 
has mentioned this possibility. 3. Experimental and 
clinical evidence exists showing that vitamin deficiency 
may depress gastric secretion. Webster and Armour 
(34) found in dogs fed on a diet deficient in vitamin 
B a great impairment of secretory response to sham 
feeding, to the subcutaneous injection of histamine, 
.and to introduction into the small intestine of food in 
5 per cent alcohol, and that complete restoration of 
gastric secretion occurred within three days after 
addition of powdered yeast to the diet. Cowgill and 
Gilman (35) obtained similar results and concluded 
that “so far as any diminution of gastric secretion 
occurs during the regimen of lack of vitamin B 
complex, this is due to the absence of B,.” Odin (36) 
expressed the belief that deficiency of vitamin B ex- 
plains the higher incidence of achlorhydria among the 
population living on a monotonous lacto-cereal diet 
than among the population living on a mixed diet. 
Even though Alvarez, Pilcher, Foley, Mayer and 
Osterberg (37) were unable to produce a change in 
gastric secretion in two normal persons by feeding a 
diet deficient in vitamin B, it is possible that a vitamin 
deficiency may further reduce gastric acidity in the 
malnourished cancerous patient with a chronic inflam- 
matory change in the mucosa. This is not an impos- 
sible explanation in view of the above-cited experi- 
mental and clinical data and the actual occurrence in 
cancerous persons of an avitaminosis such as pellagra. 

SUMMARY AND CONCLUSIONS 

Gastric secretory activity before and after the de- 
velopment of cancer of the stomach has been studied 
in seventy-nine cases. The gastric secretory activity 
of the seventy-nine patients destined to develop cancer 
of the stomach was below normal before the develop- 


ment of cancer. After an interval of years averaging 
six, and after each patient had developed cancer of 
the stomach, the percentage of achlorhydria had in- 
creased from 38 to 64.G per cent, while the mean con- 
centration of free hydrochloric acid in the gastric 
contents of the remaining twenty-eight patients who 
retained free acid was little changed. The depression 
of gastric acidity in patients destined to develop carci- 
noma of the stomach is a progressive and selective 
process, appearing early in life and at all ages. The • 
low secretory activity of the stomachs of patients with 
gastric cancer is present, for the most part, before the 
development of cancer. The loss of gastric acidity 
occurred in patients both with high and low concen- 
tx-ations of free acid but more frequently in cases in 
which the concentration of acid was low before the' 
development of cancer. A further reduction of gastric 
acidity occurs after the development of cancer. Its 
frequency and importance are unknown. Theoretically, 
the low secretory activity of persons destined to de- 
velop carcinoma of the stomach may be present at 
birth (a developmental defect in the secretory mechan- 
ism), or it may occur after birth as the result of an 
abiotrophy of the acid secreting cells or as the result 
of inflammatory destruction of the gastric mucous 
membrane. The loss of gastric acidity in adult life 
excludes a developmental defect as the cause of the 
loss in a considerable number of cases, while the 
presence of marked, diffuse atrophic gastritis in 
almost all cases of achlorhydria and the absence of a 
marked diffuse atrophic gastritis in almost all cases 
in which there is free hydrochloric acid in the gastric 
contents, greatly favor chronic atrophic gastritis as 
an important cause. In fact, chronic atrophic gastritis 
appears to be the important cause. Chronic gastritis, 
as well as the tumor itself by its local and systemic 
effects, may be responsible for the depression of 
gastric secretion after the development of gastric 
cancer. 
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DISCUSSION 

OR. FRANKLIN HOLLANDER (New York, N. Y.) : 
Dr. Comfort's very interestinp paper brings to my mind 
a fundamental question ropnrdinp the physiolopy of hypo- 
aeiility. apart from its relation to the cancer problem. In 
order to account for the low acidities which are associated 
with carcinoma of the stomach, Dr. Comfort and his 
associates have suggested several alternative mechanisms. 
One of these is neutralization by an alkaline fluid front 
the gastric wall; another is a progressive diminution in 
the volume of acid secretion which is formed by the 
parietal cells. Now, there was a time, not so long npo, 
when we felt it necessary to differentiate between hyper- 
secretion nnd hyperacidity. Today we no longer feel the 
need for this differentiation, for we now know that the 
ncidity level at which the secretion is formed in the gastric 
glands js practically constant nnd that this constancy per- 
sists in spite of other physiological variations of consider- 
able magnitude. A» a result, any extensive change in 
acidity of the gastric contents has come to he considered 
ns <lue to a corresponding chance in the relative volume 
of parietal secretion which is poured into the gastric 
cavity. In short, instead of talking about hyper- or hypo- 
acidities wi now speak of hyper- or hyposecretion. 

More reci ntly. however, with an extension of our knowl- 
edge of the chemistry of the pas trie juice, we have been 
confronted v. ith another dichotomy of this kind; namely, 
where v. ,• have an apparent hypoacidity are we dealing 
with a diminished output of gastric juice, or. ore we con- 
cern'd with an increase in the extent of neutralization 
(nnd dilution) of the hydrochloric acid l>y same alkaline 
bufVr-v. nlaining fluid? This fitiid may !•“ an nctnnl si-crc- 
ti'.n. a t r.i r. at e, regurgitated duodenal juice, or some- 
thing similar. 


Now, unlike the earlier dichotomy, this one has not vit 
been resolved. At the present time very few inrcstienlicnt 
involving low ncidity values arc concerned with differen- 
tiating between a lowered volume of acid secretion and an 
increased volume of non-acid fluid. The reason for this 
situation is simply this: thnt as yet we have no chemical 
analytical method which will enable us to distinguish be- 
tween the two. Thus, although we are fully aware of. the 
problem we are rather at a loss as to how to investigate 
it. Dr. Comfort’s paper presents this same dilemma; it 
offers these two possible mechanisms in connection with 
certain clinical manifestations of diminished acidity, hut 
the authors have not coped with the problem which they 
raise. Sooner or later it must be faced, since it is con- 
cerned with a matter of fundamental physiological im- 
portance. In this particular case I would venture the 
suggestion that both factors are operating simultaneously, 
but that is only a guess. 

At the present time at our laboratory in Now York we 
are deeply interested in this very problem. In fact, one 
of our lines of research is intimately concerned with a 
method which can he used to measure both the volume of 
acid secretion and the extent of neutralization nr.d dilution 
by non-ncid secretion. I should like to ask Dr. Comfort 
whether any such differentiation is heinp attempted nt the 
JInyo Clinic and whether any such laboratory method is 
available there nt present. 

DR. SIDNEY PORTIS (Chienpo, 111.) : 1 should like 
to ask a question. In the second proup of twenty-one cases 
what was the relationship between operability nnd achlor- 
hydria? 

DR. GEORGE B. EUSTERMAN (Rochester, Minn.): 
One object of this study was to confirm or refute a some- 
what sweepinp penernliznlion mndc several years npo by 
one of our distinpuished British collenpucs. On the basis 
of n few cases cominp under his persona] observation, ap- 
parently supported by a few others reported in the litera- 
ture, tins physician maintained that nnneidily in the 
presence of pnstric cancer preceded the onset of the dis- 
ease, nnd thnt those hnvinp.acid before the development 
of cancer would always retain it. lie further nrpued that 
the precursor of the former type was a chronic gastritis, 
nnd of the latter a pnstric ulcer, in the majority of cases. 

Well, our own observations nnd convictions am! the ex- 
perience of some contemporaries would seriously question 
such conclusions, oven before a critical study was under- 
taken. While freely open to conviction, I think we have 
definitely shown thnt in a certnin percentape of the case? 
the onset nnd prepress of pnstric cancer results not only 
in a lowered concentration nnd secretion of hydrochloric 
acid but in an actual cessation or complete neutralization 
of it. As to the actual enuse of such phenomena, this is 
still n moot point. In this connection I mipht add that 1 
have also seen the smallest carcinomata actually dis- 
covered while examininp patients for other condition' 
which were well within the normal size rnnpe of benign 
nicer nnd yet there was a complete absence of hydrochloric 
acid refractory' to histamine stimulation. It is also true 
thnt ns the prowth increases in size the depressinp In- 
fluence on pnstric secretion is frequently observed. The 
factor, or factors, likely responsible for this phenomenon 
have been discussed. 

The well known observations of Konjctzny and others, 
ns well ns recent histolopic studies of our own resected 
material (Baker) do confirm the importance of pnstriti*. 
not only as a precursor of carcinoma, and which i* m 
npreement with Hurst’s observations, hut as an important 
factor in the depression or cessation of pastric secretory 
function. But on the other hand, to maintain that garinc 
carcinoma associated with free hydrochloric acid hn» R* 
oripin in nn antecedent pa 'trie nicer seems to m fi" 1 ;' 
difficult of proof, even thouph it is true of a certain 
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nuinber, perhaps not exceeding 10 or 15 per cent. Until 
we can make careful objective studies of individuals de- 
stined to have gastric cancer, the problem of precursors, 
aside from those already known, may go unsolved. 

DR. ROBERT ELMAN (St. Louis, Mo.) : A number 
of years ago while studying a series of cases with a test 
meal composed of 300 c.c. of five-tenths per cent hydro- 
chloric acid, I had occasion to observe a number of 
patients with proved gastric carcinoma. In each instance 
there was much more rapid neutralization of this intro- 
duced acid than occurs in the normal, which indicates, it 
seems to me, that perhaps the anaeidity in cancer of the 
stomach may be due to excessive neutralization of acid 
• rather than to true hyposecretion. 

DR. HENRY L. BOCKUS (Philadelphia, Pa.) : I think 
this is a tremendously important consideration. I suppose 
it will be a good many years before anyone will have an 
opportunity to report a series of cases of this size, of 
cancer of the stomach that have been previously studied 
from the gastric secretory standpoint and for that reason 
alone it is tremendously important, but over and beyond 
that, it seems to me that it was about time that someone 
who has a wealth of material refuted the stand of Hurst, 
because if Dr. Hurst is right, then I suppose most of us 
sooner or later would assume that gastritis or achlor- 
hydria, or achylia is the cause of cancer. 

I can't even altogether agree with Dr. Eusterman in 
his statement that it has been proved that most cases with 
cancer of the stomach have a diffuse pangastritis. It has 
not been proved in many of the cases we have dissected in 
Philadelphia, not a diffuse pangastritis — a gastritis that 
is near the lesion, that is very true, but I, for one, do not 
feel there is enough experimental or pathological data at 
hand to support the contention that many cases of cancer 
are engrafted on a previous gastritis. 

Another thought of a little interest, is that in our cases 
we rarely see a true achylia in cancer of the stomach. 
Many of our cases of cancer are achlorhydric but respond 


readily to histamine. I take it from Dr. Hurst’s writings 
that he feels that people with constitutional achylia 
gastrica are predisposed to cancer of the stomach. I know 
of nothing, clinically or pathologically that bears out that 
statement, and I think for that reason the paper that 
Comfort, Butch and Eusterman have presented here is a 
very important one. 

DR. MANDRED W. COMFORT (Rochester, Minn.): 
The number of cases in this series was too small to allow 
conclusions to be drawn regarding the relationship be- 
tween operability and the degree of free acidity. Other 
work, such as that of the Eusterman and Bueermann, 
Comfort and Vanzant, show that the operability of the 
lesion decreases as the percentage of anaeidity increases. 

The relationship between the situation of the lesion and 
the degree of free acidity in this series was not studied. 
Doctor Vanzant and I studied this point statistically in a 
large number of cases of cancer of the stomach, and were 
unable to see that the situation of the lesion materially 
influenced the degree of free acidity. 

Doctor Hollander has asked if any attempt has been 
made to distinguish between low gastric acidity owing to 
deficient secretion of hydrochloric acid and that owing to 
increased neutralization. No such distinction has been at- 
tempted in these cases. The degree of mean free acidity 
and the mean volume of gastric content obtained by con- 
tinuous siphonage from the cancerous stomach after 
stimulation by histamine are lower than those obtained 
from the normal stomach. The combination of low volume 
and low acidity can best be explained by the secretion of 
a smaller volume of acid gastric juice. It is possible, of 
course, that the volume of neutralizing fluid is increased 
but in view of the low volume of mixed gastric content 
obtained, the increase in the volume of neutralizing and 
diluting fluid must necessarily be small. It is our belief 
that inflammation of the gastric mucosa, so frequently 
found in the cancerous stomach, plays an important causa- 
tive role in the deficiency of the secretion of free hydro- 
chloric acid. 
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S INCE the days of Hippocrates, much has been 
written in our medical literature about the study 
of the patient as a whole. [.We have been admonished 
and fan flit by earnest and sincere clinicians that a 
diagnosis should not be made until all factors have 
been carefully considered and evaluated. In physical 
diagnosis, we are taught to investigate all of the 
systems carefully before writing a diagnostic sum- 
mary and that such a summary should contain all of 
the findings indicating a variation from the normal 
functions, as well as historical data concerning 
previous illnesses, especially those of a familial or 
hereditary nature. In spite of all of this, and if a 
patient's study contains only this, we find that such 
a study of the patient is quite incomplete]. However, 
until quite recently, the study of the patient as a 
whole has been, as the late Dr. William A. White ex- 
pressed it, chiefly “lip service.” Furthermore it has 
been definitely shown that when a careful and com- 
plete physical examination is made, including all of 
the laboratory tests that are possible, the summarv 
of such a study often reveals very little in the nature 
of pathological findings, vet the chief complaints of 
the patient or the complaint problems of the patient 
arc of a nature to indicate a disturbance of function 
and that there is. after all. something wrong. Only 
recently have the psychosomatic aspects and the 
emotional causes of illness been recognized. These 
emotional factors may be the underlying cause of indi- 
gestion, sour stomach, eructations, pain in the epi- 
gastrium, loose bowel movements or constipation, to- 
gether with headache and feelings of general malaise 
and discomfort and anxiety with more or less dis- 
couragement. The court of final appeals, namely, the 
X-ray examination, to be sure in many of these 
patients shows only slight variations from the normal, 
and usually not sufficient “sui generis” to account for 
the degree of discomfort of the patients. Yet the 
patient’s symptoms persist and what is to be done? 
It is not only with this group of patients, where 
emotional factors or an underlying neurosis is fol- 
lowed by a train of symptoms and complaints closely 
simulating actual organic pathology of the intestinal 
tract, that we wish to call attention, but it is the pos- 
sible rob' of such emotional mechanisms in the eti- 
ology of what may later prove to be definite peptic 
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ulcer or ulcerative colitis or other organic conditions 
of the tract in the emotionally unstable person. Our 
responsibility' as psychiatrists and internists, in re- 
lationship to the patients of this type, can be fulfilled 
only when we consider ourselves physicians and ap- 
proach every patient with a broad and non-prejuilicird 
point of view. Seeing before us, in each patient a 
psychobiological study, with the interrelated processes 
of the psychological, best expressed as emotional 
factors and responses, exerting their effccls on the 
physiological processes of digestion, assimilation and 
metabolism, then we must look for the underlying 
cause of the emotional disturbances. This leads us to 
a study of the patient’s social situation or environ- 
ment in its broadest sense, an investigation of the 
psychological factors or a search for the totally in- 
tegrated personality factors conditioned as they are 
by heredity or instinctual components, and environ- 
mental circumstances or the sociological factors. Such 
a study and total evaluation in present-day psychiatry 
or medicine is spoken of as the psychobiological ap- 
proach and likewise as a genetic-dynamic evaluation 
of the patient. 

Since 1930, when the writer began the psychiatric 
work in the Out-Patient Department of the Massa- 
chusetts General Hospital and formal psychiatric con- 
sultation work on the wards psychiatry in iteslf has 
changed and developed tremendously in that it is be- 
coming closely integrated into all medical work, not 
only with us but in many of the leading medical 
centers of this country. 

The late Dr. William A. White recently referred to 
two great achievements in psychiatry that have taken 
place during the past 25 years. First, the mental hygi- 
ene movement in this country; nnd second, the de- 
velopment of dynamic psychiatry or the psychoanaly- 
tical theories and principles. It would seem to tle v 
writer that there is a third of cqunl significance, nnd 
this is the integration of psychiatry into general 
medicine, not alone in the form of special psychiatric 
clinics in general medical centers or in the out-patient 
departments of general hospitals, but in the actual 
collaboration of psychiatrists with internists and 
surgeons on the wards. 

From the writer’s experience, it seems apparent 
that the greatest value rendered by psychiatrists in 
the general hospital lies in the opportunity of studying 
patients at the bedside in the medical wards along 
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with the internists and in some instances with the 
surgeon, or in the special clinics in the out-patient de- 
partment, such as the diabetic, the arthritic, the 
medical, the thyroid, the cardiac, and, what seems 
most important to us, the gastro-intestinal clinic. 
Under these conditions, the psychiatrist acts as -other 
consultants and evaluates the psychic and emotional 
factors in each given patient’s study and adds to the 
completion of the consideration of the total clinical 
picture and aids in determining which cases should be 
studied primarily from a psychiatric point of view, 
there being many cases of course where the immedi- 
ate medical and surgical problems take precedent be- 
yond any doubt. On the other hand, there are many 
patients where we have found it was distinctly ad- 
vantageous, if not necessary, that they should be 
studied by the internist, the surgeon, and the psy- 
chiatrist at the same time or concurrently. 

In the gastro-intestinal clinic of the Massachusetts 
General' Hospital, several internists and surgeons, the 
writer and a psychiatric research fellow constitute 
the staff. The psychiatrist frequently sits in with the 
internists or the surgeon during interviews to ascer- 
tain the relative importance of emotional factors in a 
given patient’s study. Since the patient’s formulation 
of his or her complaint problems and the patient’s 
own description of symptoms often indicates hot only 
ulcer or anything but ulcer, it indicates also the type 
of personality we are dealing with as Meyer expresses 
it the he or the she in the total situation, and many 
times factors of a social, domestic, economic, or 
psycho-sexual nature may be readily discerned as the 
patient’s important trouble. Patients should usually 
be thoroughly examined physically, yet it may be un- 
wise, in the best interests of the patient, especially in 
certain emotional types, to delve too extensively into 
special studies or to make special examinations merely 
to rule out pathological lesions. In many emotionally 
unstable patients, such procedures add further con- 
flicts to an already overburdened and emotionally, if 
not mentally ill, patient and tend further to fix the 
idea of illness in a damaging way, especially where 
the emotional patterns may be in a formative stage 
and incapacity is sought as an escape mechanism. The 
psychobiological approach attempts an investigation 
and study of patients with gastro-intestinal com- 
plaints, proceeding from the “complaint problem” of 
the patient. The psychic factors are so frequently an 
outstanding part of the illness of the patient that such 
considerations of the relative presence or absence of 
organic pathology is not important in this new and 
combined study and consideration of gastro-enterolo- 
gical disorders. Then, of course, one not only has to 
deal with psychic and emotional factors as a primary 
cause of the disorder but with the psychic disturb- 
ances that are secondary to organic disease of the 
tract. It is on this latter group that I should like to 
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place a special . emphasis, since most of the patients 
seen by the writer in our ciinic have or have had 
definite organic pathology ; — a definite ulcer or colitis, 
etc. These patients have been given the customary 
medical and, in some instances, surgical treatments; 
nevertheless their clinical progress, in so far as their 
clinical picture and symptomatology is concerned, still 
remains unsatisfactory. We have found in many 
patients that psychic factors, possibly instinctual in 
origin and manifested as a subtle complication of the 
personality, in addition to the above, must be dealt 
with before real clinical improvement can take place. 

These patients are from the routine clinical and 
hospital practice and necessarily, have comparatively 
few contacts with the psychiatrist. Yet the following 
patients serve to show how important and valuable a 
psychiatric study can be, even though it is superficial 
and the hours of psychotherapy are limited. Not only 
can there be a more complete evaluation of the patient 
from a psychosomatic standpoint, but the results of - 
psychotherapy of a psychodynamic type, in conjunc- 
tion with the medical regime of the internist and the 
surgical procedures and observations, aid materially 
in dealing more adequately with the patient as a- 
whole, as well as with the specific patient’s complaints 
which are, in most instances, found to be a compli- 
cated milieu of organic and physiological, psychic or 
emotional disturbances rather than such simply de- 
fined symptoms as pain, nausea, diarrhea, discomfort, 
or constipation. There is little need to stress the fact 
that, in spite of our interest and in spite of the in- 
creasingly psychodynamic emphasis in all medicine 
and research, we psychiatrists have yet little actual 
concrete knowledge of the mechanisms relating 
emotions and bodily changes, and we are still handi- 
capped by the limited research methods in this field 
and the imperfect development of those who are work- 
ing in a manner similar to ours. 

The. significance of the conditioned reflex (Pavlov 
and von Bergmann is well known). Even without a 
conditioned reflex the site of some previous somatic 
disease becomes readily the site of an organic neur- 
osis. An hysterical individual, for example, develops 
swelling of the joints, having previously suffered from 
a rheumatic arthritis. The body has learned, as it 
were, the symptom. Furthermore the sense of well 
being remains decreased in a bodily part that has 
once been ill. This is the basis for the phenomenon of 
Hiingenbleiben described by Heyer. The pain caused 
by somatic disease long outlasts the duration of actual 
organic disease. 

This is illustrated by the following case study: 

A. S., No. 8027, a married housewife, age 33, has been 
under care and treatment in the -gastro-intestinal clinic 
for three years. Her symptoms were fairly typical of 
ulcerative colitis, and, because ber symptoms became 
worse, she was admitted to the house for treatment Oc- 
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tobcr, 193G, when nn ileostomy was performed and fol- 
lowed by colectomy. Following a normal and satisfactory 
convalescence from this operation, the patient was dis- 
charged from the house in December, 193G, to be followed 
in the out-patient clinic. She lias been seen fairly fre- 
quently by the internist and surgeon, and her clinical 
course, ns far as the symptoms of her colitis are con- 
cerned, has been entirely satisfactory. She does not, how- 
ever, consider herself well and complains of nervousness 
and of queer feelings that are difficult for her to describe. 
She feels frightened and now still has feelings of dis- 
comfort in the abdomen which are not unlike those she 
had with her colitis. At times there still seems to be the 
pain that she previously experienced. This patient was 
seen by the psychiatrist several times before she entered 
the house for operation. That she is emotionally unstable 
is undeniable. The present emotional symptoms and re- 
sidual pain-like experiences represent a conditioned reflex 
situation and the persistence of the symptoms caused by 
organic pathology even after the pathological lesions have 
been removed. This patient is fairly cooperative and 
simple explanations arc grasped and in so far as possible 
accepted. She must be given, however, a substitute in the 
way of re-education and diversionnl interests to take the 
place of her actual pathological condition which previ- 
ously preoccupied her. Psychotherapy and an intelligent 
medical regime will prevent this patient from becoming 
a helpless neurotic or a drug addict, since sedative drugs 
have been given all too frequently in the past for this 
particular type of pain, which persists or outlasts the 
duration of the actual organic disease. A symptom having 
its origin in organ symbolism may nevertheless become a 
conditioned reflex in its own right and then become acti- 
vated through bodily processes without further psychic 
causation. Cardio-spasm may develop ns a psychogenic 
organ symbol. Then the psychic cause drops out and the 
symptom remains ns a response to the act of swallowing. 

The following case of cardio-spasm illustrates the 
foregoing statement: 

F. 1’., an American housewife, age 39, has been seen in 
the castro-intcstinal clinic since 1931. Her chief complaint 
is pain in the epigastrium, regurgitation of food, nnd 
malnutrition. In 1932, it was demonstrated that she had 
constriction in her esophagus. This was relieved by 
rnrgicnl interference with a cardio-pla«ty. Subsequently, 
however, her symptoms recurred, and her cardio-spasm 
ha' been relieved by the use of nitroglycerin. She has 
been quite dependent on nitroglycerin which has relieved 
the dysphagia, the cardio-spasm, nnd vomiting. At times, 
however, she has been able to go several days without her 
symptoms. 

B'cnige of the suspected emotional factors in this care, 
she vs" f.t-t seen by the psychiatrist in 1931. Her social 
hi'-ti ry rt-vinl" that she i * the mother of two sons. The 
older cm. IT, i" nn epileptic, having frequent convulsive 
H>r younger ""n of 13 in mentally retard'd, 
iter husband is .an eirctririnn and earns a small salary. 
Fh.- is a "■"•sir. of considerable intelligence and cultural 
hash ground with a bare for '"the letter thing" in life." She 
"tat.--, quiv front ty that she i* making the t-e?" of life 


and refers to her husband as a very kind man. She hit. 
only part of the necessities and none of the Inxutin of 
life. She has boon interested in rending a better then 
average class of literature nnd has written poems and 
sonnets that have been published in magazines ami papers 
nnd have afforded her n small income. She describes her 
husband further ns a kindly, gentle, unromnntic person. 
This patient’s personality can be further characterized m 
an imaginative, romantic, and obviously unstable indi- 
vidual forced to live in a social atmosphere and at nn 
economic level far below that which she desires. She has 
extreme apprehension and fear regarding the situation of 
her oldest son, nnd she is decidedly on the defensive nnd 
excuses the failures of her younger boy. Her sexual life 
is poorly adjusted, nnd she gains little satisfaction, al- 
though she has a strong desire. Sexual intercourse leaves 
her usually tense, apprehensive, unsatisfied, nnd is fol- 
lowed by fantastic dreams, obviously of the wish fulfill- 
ment type. Her cardio-spasm and physical symptoms are 
always intensified following intercourse and likewise fol- 
lowing worry or following the epileptic seizures of her 
oldest boy nnd arc frequent accompaniments of her de- 
pressive moods when lior social and economic dissatb- 
fnction looms vividly before her. Psychotherapy nt time" 
during the past two years lias seemed to relieve the 
patient’s symptoms. It was confidently expected by the 
writer that more intensive psychotherapy would cure thi* 
patient’s cardio-spasm. In April, 1937, however, thi« 
patient’s physical condition became actually so acute that 
it was felt she should have bougies passed. The esophagus 
was dilated, and the patient was seen at the same time 
not only by the internist but by the psychiatrist. During 
this procedure, the pntient was emotionally tense and be- 
tween the interviews had had dreams, complained of a 
good deal of pain, and was generally worried. In spite of 
this however, she was able fo eat nnd discontinued the use 
of nitroglycerin. During the past two years, this patient’? 
weight has rarely been over 105 pounds. Since April, she 
has gained 10 pounds in weight, now weighing 115 pounds 
and is symptom free. It is interesting that she still has 
all the sensations that she had when she suffered her 
cnrdio-spnsm, yet she docs not vomit, but she seeks relief 
of those uncomfortable feelings ns well as of other 
emotional symptoms. She will therefore ho followed in the 
clinic. 

The following patient, M. I’., No. 31280, nn American 
housewife, age 41, was referred from the clinic to the 
house January 1, 193G, because of symptoms of a severe 
colitis. X-ray examination nnd proctoscopy showed a 
typical ulcerative colitis. She had mucus nnd blood in her 
stools, had lost a great deni of weight with severe pain, 
and was in a highly emotional state. She remained in the 
house until February 25 nnd, under n medical regime, her 
symptoms improved. She has been followed in the clinic 
by the internists and the psychiatrist. This patients 
emotional symptoms were unquestionably occasions'! 
partly by the menopause, together with apprehensive feel- 
ings of inadequacy nnd insecurity, and exaggerated »a- 
tigunhility, together with voso-mntor di'turhanees char- 
acteristic of the menopau'c. This patient’s whole life was 
complicated by a husband who drank nnd a mother-in-law 
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who was somewhat interfering. A daughter, who was diffi- 
cult to discipline and who was just arriving at puberty, 
created further conflicts in the patient’s mind. Under a 
medical regime and with a reasonable amount of psycho- 
therapy, this patient has passed through her menopause 
and has not had any symptoms of her colitis for nearly a 
year. She has been able to do her housework and at the 
present time is enjoying the best health that she has ever 
experienced in her life. 

Case No. 4, N. S., an American housewife, age 3G. This 
patient was first seen in the medical clinic where she was 
treated for symptoms of cardiac disease. It finally de- 
veloped that she apparently had a normal heart, but she 
had symptoms referrable to her gastro-intestinal tract 
suggestive of an ulcer. She was seen in the gastro-in- 
testinal clinic where a diagnosis of duodenal ulcer was 
made and confirmed by X-ray examination. In the clinic, 
she was referred to the psychiatrist who also recognized 
her extreme emotional instability. After considerable re- 
luctance, she stated that she had been a patient in one of 
the state hospitals, the record from this hospital showed 
she was diagnosed as a manic-depressive psychosis of a 
mixed type, and reports further that she was in a state 
of euphoria, exaltation, depression, hypersuggestibility, 
psychomotor excitement, made suicidal and homicidal 
threats. This patient has been on the usual medical 
regime in our clinic, but the psychiatric factors seem 
equally important. Although this patient is free from any 
gross mental symptoms at the present time, ft has been 
difficult to get this patient to cooperate with her diet and 
to take periods of rest, although she is perfectly frank in 
an exploration of her psychogenic background. Some of 
the important dynamic factors in this patient's life situa- 
tion have been a disappointment in love and a pregnancy 
before marriage which resulted in an abortion. She, being 
a Catholic of the high Anglican faith and having married 
a man because he was kind enough to have assisted her 
with her abortion even though she had no love for him, 
created early in her married life severe conflicts. Although 
her early life was uneventful, her mother suffered from 
periodic attacks of manic-depressive psychosis. Her 
present marital existence, except for her extreme love and 
accentuated maternal attachment to her only child, a boy 
of 9, is exceedingly drab and prosaic. She has strong sex 
drive and receives no satisfaction from sexual relations 
with her husband. She has been tempted to indulge in 
extramarital intercourse, and there have been marked 
emotional upsets as a result of mental conflicts over this 
problem. She has none of the luxuries in life and, although 
she is quite an attractive woman, she feels thwarted and 
compelled to remain at home because of the lack of suit- 
able clothing. Psychotherapy and an effort to secure some 
employment for this woman so that she has been able to 
earn money for proper clothing and a better understand- 
ing of her sex life on the part of her husband have al- 
ready helped this patient. We have been able to help her 
rationalize her situation and to give her some interests in 
life and some hopes for her future so that her mood 
swings are less marked and her ulcer symptoms have 
almost completely disappeared. 


Time does not permit of a discussion of the inter- 
esting psychiatric factors and the psychological 
mechanisms and their probable relationship to the 
clinical symptoms in these cases. It is obvious that 
disappointments and frustrations have led to emotional 
conflicts which, in turn, have complicated the normal 
physiological functions of these patients, with a 
special reference to disorders of the gastro-intestinal 
tract. Psychotherapy in these patients has been di- 
rected toward better- rationalizations and sublimations 
of these psychological disturbances. That this has been 
profitable to the patients is undeniable in view of their 
improved clinical progress. 

This paper, therefore, reports an attempt to ap- 
proach the individual clinical problems. with our avail- 
able methodology and technique. It is hoped that 
from such a clinical study carried over a sufficient 
period of time, we may obtain a more complete orienta- 
tion and understanding in the psycho-somatic field in 
so far as disorders of the gastro-intestinal tract are 
concerned. Clinical studies of the above nature can 
be aided by more comparative physiological and psy- 
chiatric studies of the emotions in humans. Experi- 
mental studies on animals, as well as on humans, con- 
ducted by the usual scientific physiologists, without 
the background and study of the total personality 
from a psychobiological point of view, can help us 
very little toward the solution of the usual patient’s 
problems which involve so high a number of inter- 
related variables. 

Thus the value of a psychiatric study of patients 
with gastro-enterological disorders may be twofold, 
first to gain more knowledge of the relationships be- 
tween emotional disturbances and the actual organic 
pathological conditions, which will lead us to a better 
understanding of this group of psychosomatic dis- 
orders, and secondly, to give our patients more in- 
telligent and satisfactory treatment on the basis of 
the logico-experimental evidence gained through such 
a psychobiological approach. To this extent, the psy- 
chiatrist may have valuable suggestions in a con- 
siderable number of the patients studied and treated 
in the gastro-intestinal clinic. 
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DISCUSSION 

I)R. ALBERT J. SULLIVAN (New Haven, Conn.): 
At Yale for the part three years we have followed the 
example of the Massachusetts General Hospital nnd we 
have a psychiatrist associated with the Gastro-Intestinn! 
Clinic. The result of this association has been that we 
have paid more attention to studying the person who has 
the disease, in contradistinction to the disease that the 
patient presents. 

We are particularly interested up there in the way that 
patients experience things. Dr. Kahn, of course, who is 
chief of the Psychiatric Clinic, is noted for his studies in 
personality. 

It is frequently stated that financial and sexunl diffi- 
culties, for example, can have very little to do with the 
on«et of n peptic ulcer or ulcerative colitis, because, after 
nil, most of us at some time of other have financial worries 
or sexual difficulties, and very few of us develop ulcerative 
colitis or a peptic ulcer. Individuals differ in their ways 
of experiencing things. There are an infinite number of 
possible combinations of personality types. We know, for 
example, that under financial worries or sexual difficulties 
one person may become an alcoholic, another person may 
commit suicide, a third person may develop a major psy- 
chosis, nnd what we feel, what our studies tend to show, 
is that certain personality types, given these rather com- 
mon emotional difficulties, may develop certain specific 
gastro-intcstinal reactions. They may react to these diffi- 
culties by the development, or at least the exacerbation 
of. a peptic ulcer or of ulcerative colitis. 

What we hope is that the psychiatrist, by the careful 
study of a reasonable number of cases of peptic ulcer or 
ulcerative colitis, by complete psychiatric studies — these, 
of course, take a great deal of time — will be able to define 
for us the personality types which tend to develop a 
specific gastro-intcstinal disease and aid us in finding out 
and anticipating the types of emotional reactions which 
upset these particular people. 

No far wc feel that as far n« ulcerative colitis and 
peptic ulcer are concerned, we have definite leads towards 
both those problems; first, the type of patients who de- 
velop the disease, their personality traits; nnd, secondly, 
the types of emotional reactions which get them into diffi- 
culties. 

One could, I suppose, draw n parallel with the allergic 
individual. After nil. passive transfer tests have shown 
that all of us absorb unaltered protein from the gastro- 
intestinal tract, but we do not nil develop allergy. Of 
those who are allergic or sensitised, or whatever it is, we 
have words for it but we still don’t understand it — of 
those who nre allergic, some develop asthma, some de- 
velop skin disease, some develop hay fever, some develop 
ga«tro-intestinnl reactions; nnd I feel that the parallel 
ran hold for certain specific gastro-intcstinal diseases, 
that there are specific personality types that tend to de- 
velop specific gastro-intcstinal <Ji««*a*os. and that certain 
emotional reaction--, certain emotional problems to which 
th<->>' individual- nre sensitive, produce clinical exacerba- 
tion-. 


I)R. KENNETH J. T1LLOTSON (Waverky, > 
(closing the discussion) t Mr. President, I wish to th an v 
the discussant. I think there is little danger in trying to 
delineate special personality types on the basis Vf CBr 
present knowledge in connection with these medical dis- 
orders. It is nn admirable effort and, of course, evemrit 
recognizes in Dr. Knhn one of the leaders in the study of 
personality types, particularly of the constitutional psy- 
chopathic reactions. 

In working with the alcoholic problems, which fora ore 
of our researches, we have come to the conclusion— wo 
were speaking of nleohol ns secondary, ns a defease 
mechanism, nnd ns secondary to various other situations, 
and we tried to find out whnt type of personalities drank,' 
nnd wc came to the conclusion, which may be a bit far- 
fetched, that real alcoholism is in itself a disease, nnd the 
personality of the alcoholic is therefore part of a clinicJl 
entity just the same ns some other psychoses; to be sure 
this statement is subject to considerable debate. Our effort? 
have not been so much of n clnssificatory nature. M'c 
have attempted to find out what the emotional response? 
produced, nnd we have been working especially to give the 
patient more relief through getting a better understand- 
ing of the emotional factors in each clinical study, and 
not going perhaps quite so far ns Dr. Sullivan and the 
group nt Ynle in the line of studying the personality. 

It is an admirable ofTort and certainly one could not 
criticize such a scientific point of view ns that of I)r. 
Sullivan nnd his colleagues. 

DEMONSTRATION 

DR. V. C. ROWLAND (Cleveland, Ohio): The whole 
point is thnt this is n very simple, quarter-inch, collapsible 
tube introduced through the nose, with a sillcworm gut, 
and it is not irritating to the nose nnd may stay all week 
without stirring up much reaction nnd, being collapsible, 
it docs not permit of any regurgitation. The drip pro- 
ceeds with regularity, without any change. So far as I 
know, no one is using the collnpsible tube, and it is worth 
looking nt. 

The demonstration in the adjoining room by Dr. Wold- 
ninn consists in the passing of a new collapsible tube urrd 
in connection with the aluminum hydroxide drip. The 
tube is a simple, quarter-inch, collapsible soft rubber tube- 
such ns is used as n covering for cigarette drains. A stylet 
of silkworm gut is used to give it sufficient rigidity to be 
passed. After lubricating with mineral oil it is more 
easily passed thnn the semi-rigid nasal tubes. It is not 
irritating to the nose nnd may stay in nil week without 
stirring up much local reaction. Furthermore, being col- 
inpsible it nets ns a valve and prevents regurgitntinn due 
to straining or restlessness on the part of the patient. 
The nluminum hydroxide drip proceeds with perfect regu- 
larity despite variation in intra-gastric pressure. Pn far 
as I know, no one is using a collapsible stomach tube, yet 
it could be used for prolonged intra-gastric feedings of 
any sort with much more ease nnd comfort thnn with the 
rigid tube. 

The aluminum hydroxide drip apparatus is on demon- 
stration in the Scientific Exhibit nt the A. M. A. Meeting. 
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Dextrose Therapy in Everyday Practice. By E. 
Martin. New York, Paul B. Hoefaer, Inc. and Ilavpev 
and Brothers, 1937, 451 pp. 

T HIS is an attractively written and helpful volume 
reviewing the enormous literature on the use of 
dextrose in medicine. One does not realize until one 
looks through this book how useful dextrose is in 
scores of conditions. It will be a most useful book for 
the hospital resident who is constantly having to give 
intravenous and other types of injections containing 
glucose. There are a number of good illustrations 
showing the technic of administering these solutions, 
and there is an excellent index. The book is attrac- 
tively printed. 

IV. C. Alvarez, Rochester, Minn. 


Clinical Re vines of the Pittsburgh Diagnostic 
Clinic. Edited by II. M. Margolis. New York, Paul B. 
Hoeber and Harper and Brothers, 1937. 552 pp. 

T HIS volume is made up of some forty-eight articles 
on various phases of internal medicine, written by 
members of the Pittsburgh Diagnostic Clinic. Many 
of these articles summarize the experience of the clinic 
over several years. The volume is interesting and very 
readable, and will be a useful addition to the library 
of all those physicians who want to keep up-to-date. A 
helpful feature at the end of each chapter is a list of 
from ten to fifty articles suitable for further reading. 
These titles seem to be well chosen. There are two 
good indexes. Dr. Margolis is to be congratulated on 
a difficult job well done. 

W. C. Alvarez, Rochester, Minn. 


Pathology. By E. B. Krumbanr. New York, Paul 
B. Hoeber, Inc. and Harper and Brothers, 1937, 206 pp. 

T HIS is one of the most interesting of a series of 
excellent small monographs, each on some phase of 
medical history. Every physician who wishes to be 
educated must know something of the development of 
pathology and the theory of disease. It is hard to be- 
lieve that modern scientific pathology did not come 


into being until Morgagni published his book in 1761. 
Only then did a man cast loose entirely from the 
ancient ideas of “humors” and only then was a book 
written in which conceptions of pathology were based 
only on what was found at the autopsy table. The 
book is well written. There are a number of interest- 
ing photographs, and at the end there is a splendid 
list of what Dr. Krumbaar calls “pathologic mile- 
stones.” All in all, every student of medical history 
will want to own a copy of this delightful little volume. 

W. C. Alvarez, Rochester, Minn. 


Pathophysiology of Hunger Pains. Collected papers 
from the Medical University Clinic B. By Oline Chris- 
tensen. Edited by Knud Faber. Series II, Volume 3, 
1931. 

T HIS monograph of 170 pages is based on an ex- 
tensive study of sixty-six cases. The author con- 
cludes that typical hunger pains are associated with 
vigorous contractions of the empty or nearly empty 
stomach. He admits, however, that often when the 
contractions are painful they are not more vigorous 
than normal. 

Furthermore, when, as often happens, the contrac- 
tions are painful on certain days and at certain hours 
and are painless on other days and at other hours, the 
difference cannot usually be accounted for by differ- 
ences in the depth of the peristaltic waves. 

When the pains are relieved by the taking of food, 
this seems to be due to the fact that the contractions 
become less forceful. The marked efficiency of an egg- 
milk mixture in giving relief from pain seems to be 
associated with the tendency of this particular food 
to quiet peristalsis. 

No relation could be found between the tendency of 
certain vigorous contractions to produce pain and the 
degree of acidity of the gastric content at the time. 
The author suspects that there is a relation between 
the tendency for contractions to produce pain and the 
presence of gastritis in the region of the pars pylorica. 

W. C. Alvarez, Rochester, Minn. 


The International Congresses at Paris and Vichy 


The International Society of Gastro- 
Entorology was promoted by Dr. 
Georges Brohce of Belgium, in 1934, 
and the First Congress was held in 
Brussels in July, 1035, under the Presi- 
dency of Dr. Jan Schoemakcr of Hol- 
land. It was a success. Dr. Franklin 
A, White of Boston, acted as the “un- 
official observer’' of the American 
Gnstro - Enterological Association a t 


By 

B. B. VINCENT LYON, M.D. 

mill.ADK1.TOIA. l’KNNSYI.VANIA 

this first meeting and was one of the 
American signers of the Constitution 
of this new International Society. 

The Second Congress was held in 
Paris on September 13, 14 and 15, 1937, 
in The Facultc^de Medecino of the Uni- 
versity of Paris, under the Presidency 
of Professor Pierre Duval, the famous 
French surgeon, and under tlie con- 
tinued Secretary-Generalship o f the 


able Dr, Brolieo. In the opinion of the 
reporter — who was appointed by Dr. 
Ralph Brown of Chicago, President of 
the A. G. E. A. to act as its unofficial 
observer — this Second Congress was 
again such a success as to warrant 
much more serious attention nnd a 
much larger attendance on the part of 
members of this Association. 

The two subjects discussed were 
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"The Early Diagnosis of Cancer of the 
Stomach" and “Acute and Chronic Ob- 
struction of the Small Intestine." 
There were in attendance about 500 
doctors representing 38 countries. To 
the French and the Gormans went the 
honor of presenting the “major re- 
ports" of the first subject. Each 
speaker was allowed 20 minutes. The 
Program was as follows: 

Itapports francais: 

Diagnostic clinique et scrologique: 
MM. le I’rof. Pnul Carnot ct Dr. Cnroli. 
I.e radiodingnostic: M. ie Dr. Rene A. 
Gutmnnn. Le diagnostic gnstroscopi- 
que: M. Ie Dr. Francois Moutier. Le 


diagnostic gnstro-photogrnphique: MM. 
le Prof. ngr. Carin et Dr. Bernay. Le 
diagnostic chimique: JIM. le Prof. 
Marcel Labbe et Dr. F. Ncpvcux. Le 
diagnostic histopathologique: JL Ie Dr. 
Ivan Bertrand. Le diagnostic chirur- 
gical: JIM. les Drs. Gatellier et Chnr- 
ricr. Conclusions generates dcs rap- 
ports francais: JIM. les Prof. Pierre 
Duval et A. Cosset. 

Rapports nllemands: 

Interne Medizin: Herr Prof. G. 
Kntsch. Radiologic : Herr. Priv. Doz. 
Robert Prevot. Gnstroskopie und 
gastroskopische Photographic: Herr 
Prof. N. Henning. Chemische Diag- 



A PHARMACEUTICAL ACHIEVEMENT 



Aspirin, in an Effervescent, 
Alkaline Tablet 

Aspir-Vess 

More Palatable, Better Tolerated, More Effective 

You will at once* appreciate the convenience. palalability and therapeutic 
advantages ol cecuring the combined cHcct of aspirin and alkali buffer 
salts in the medium of a sparkling, effervescent solution. 

Aspir-Vecs makes this possible by reason of a unique chemical 
process developed by specialists in the manufacture of effervescent 
tablet medication. 

Clinical experience has proved most favorable to tho use of Aspir*Vess 
In such conditions as tho common cold. influenza, acute and muscular 
rheumatism, neuralgia, headache and pain generally. 


EACH TABLET OF ASPIR-VESS CONTAINS: 
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(dried) . . . 1 gr. 

Sodium Bicarbonate .... 31 gr. 
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Supplied in convenient glass tubes of 25 tablets 
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nostik: Herr Prof. Mux Huertwr. 
Pathologisehe Anatomic: Herr Prof! 
Staemmler. Chirurgie: Herr Pro';* 
Sauerbruch. Conclusions generates 
rapports nllemands: M. le Prof. G, R, 
Konjotzny. 

Both the French and German presen- 
tations were a distinct credit to their 
respective countries. This reporter wax 
impressed with the grasp each speaker' 
had of his individual topic and the able 
manner with which ho presented bis 
subject matter without using prepared 
manuscript but talking informally, re- 
inforced at times by an abstract of 
‘hand notes.” At the conclusion of the 
major reports the program listed 53 
official discussions of 5 minutes each in 
which representatives from 10 countries 
were to take part. Among the doctors 
from America the following were on 
the program to discuss the first 
subject: 

R. Schindler, Anthony Basslcr, Wm. 
C. Jacobson, Jinx Einliorn, Herman I. 
Goldstein, Roy Uplmm, Henry Rafsky, 
Samuel Weiss, II. M. Ebcrhard, Ben 
Asbcr, Reuben Finkelstein, S. W. John- 
son, Edw. Kellogg, De Witt Stetten, M. 
Krncmer, A. L. Levin, D. N. Silverman. 

Unfortunately there were a number 
of absentees. This reporter was given 
the opportunity of discussing the first 
subject in the place assigned to Ben 
Aslier of Jersey City. From Great 
Britain the following doctors discussed 
the first subject: 

Sir Arthur Hurst of London 

A. Justras of Jfontreal 

The second subject occupied the third 
day’s Program. The C major reports 
on “Acute and Chronic Obstruction of 
the Small Intestine” were, in order pre- 
sented, ns follows: 

Clinique 'Medicnlc: M. lo Prof. Heli- 
odoro Jlogcnn (Espngne). 

Chirurgie: JL 1 c Prof. Sir D. Milkio 
(Ecosse). 

Physiopathologie: M. Ie Dr. Jean 
Bottin (Belgique). 

Radiologic: M. le Dr. Krynski 
(Pologne). 

Anntomo-pnthologie: M. le Pro.. 
Cagnetto (Italic). 

Biochimic: JI. le Trof. kelson (L. 
S. A.). 

The discussions were to have wen 
participated in by 32 speakers from It 
countries ns listed on the Program but 
again there were a number of absen- 
tees, The American discussers present 
included Mnx Thorek of Chicago; Max 
Einborn, Roy Upbnm, Henry Rafsky 
and Anthony Basslcr of New York: 
Hyman Goldstein of Camden and J. A. 
Ward of Birmingham, Ala. 

The C official languages were French, 
German, Spanish, Portugese. Russian 
and English. To this reporter it ap- 
peared that approximately 50-C0G c* 
all papers and di’ , cu ,( Mon* were pre- 
sented in French; 20-25 G in German 
and the balance divided among the 
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other 4 official languages. The Amer- 
icans and the British were at a distinct 
disadvantage because of their linguistic 
deficiencies. 

The Programs were, run off with un- 
usual precision and celerity, in view' of 
the large number of papers and discus- 
sions. If a speaker was not present or 
not Toady when his name was called 
the Chairman passed him over and pro- 
ceeded to the next speaker with com- 
plete impartiality. There w r as no dis- 
cussion from the floor. 

Compared to American Medical 
Meetings of national importance, the 
Commercial Exhibits at the Paris Con- 
ference were very meager, were not 
well “ballyhooed” and were not well at- 
■ tended — save one. Comments were 
made by both the American and British 
delegates on the relatively large 
number of French exhibitors dealing in 
formidable looking apparatus for 
colonic irrigation. It seems to be more 
popular on the Continent of Europe 
than elsewhere. In fact you could, if 
you chose, have your colon “laundered” 
while you waited. The most popular 
exhibit was one displaying and dispen- 
sing a special brand of champagne — a 
very excellent champagne. But no one 
abused this hospitality. 

After the Monday afternoon session 
was concluded a reception was held at 
the Hotel de Ville where the Mayor of 
Paris and other dignitaries made the 
customary speeches of welcome and the 
customary group photographs were 
taken. Among other entertainments, 
the banquet on Wednesday night held 
at the Hotel Lutetia on the Left Bank, 
was most impressive, dignified and 
formal, and Paris lived up to its repu- 
tation for food and wine. Pierre Duval 
was toastmaster and called upon repre- 
sentatives from a number of countries 
for short speeches. For the most part 
these were well prepared and delivered. 
Sir Arthur Hurst spoke for Great 
Britain and Dr. Anthony Bassler in his 
capacity as President of the U. S. 
membership represented the United 
States. This dinner was attended by 
more than 700, including guests. This 
concluded the Second Congress of the 
International Society of Gastro-Enter- 
ology. 

On September 14, IB and 16 another 
International Conference was held at 
Vichy under the Presidency of Profes- 
sor Maurice Loeper, the famous French 
internist, and the able Secretary- 
Generalship of Docteur J. Aimard. At 
{his Congress over 900 doctors from 60 
countries, as well as their wives and 
members of their family were guests 
of the French Government, which owns 
the Vichy Spa, famous for its waters 
and baths. Most excellent hotel ac- 
commodation, as well "as lavish enter- 
tainment, was provided. A special train 
to Vichy and back to Paris carried a 
large number of delegates and guests. 

“Insufficiencies of the Liver” was the 


only subject discussed. To the uniniti- 
ated it may seem amazing that 23 
major papers and 135 discussions could 
be devoted to this one topic. This is a 
testimonial to the great margin of re- 
serve and the great power of repara- 
tion that the liver possesses. Many- 
other organs would not have survived 
so much attention. 

The first afternoon was devoted to 
the formality of Registration, followed 
by a special concert at the Salle du 


Modern eating habits often lead to 
the loss of normal selectivity of the 
intestinal mucosa with consequent 
absorption of protein substance not 
prepared for use in the body. The 
liver becomes overtaxed and protein 
sensitization — sometimes called intes- 
tinal toxemia or autointoxication — 
results. 

Along with symptomatic treatment 
for constipation, diarrhea, and other 
symptoms which invariably accom- 
pany such a condition, the use of 
Soricin has been found to be of 
definite value. Soricin (sodium rici- 
noieate) possesses marked detoxifying 
properties and relieves the symptoms 
of toxic absorption. 


Theatre du Grand Casino, and a recep- 
tion by the Mayor of Vichy and repre- 
sentatives of the Government where 
■welcoming speeches and the customary 
photographs were made. One dined at 
one’s hotel and at 10 o’clock a Soiree de 
Bienvenue was held in the Salons du 
Grand Casino with dancing and an 
elaborate supper. 

Save for an hour’s motor bus ride at 
noon of the 17th, giving the delegates 
and guests a too brief view of beautiful 


The suggested use of Soricin as an 
intestinal detoxifying agent is based 
on extensive clinical studies. The 
value of this compound has been 
demonstrated in the treatment of 
intestinal toxemia, non-ulcerative co- 
litis, allergic diarrhea, and “irritable 
colon.” 

Soricin is available in two dosage 
forms: 

Snricin Capsules (Enteric Coaled) : 

10 grain size: 

boxes of 20 and 100 capsules each 
5 grain stze:- 

boxes of 40 and 100 capsules each 

Snricin Tablets (Enteric Coated): 

S grain size: bottles of 100 tablets 


WRITE FOR COMPLETE INFORMATION AND A SAMPLE 
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Vichy, its bathing pavilions and its 
bottling works, nil of Friday and in ad- 
dition Saturday morning- was devoted 
to the 2.'! major reports and Saturday 
afternoon was devoted to the 135 five 
minute discussions listed on the 
Program. To facilitate official handling 
of the latter, the discussions were sub- 
divided into three divisions: Biology, 
Medicine and Therapeutics. Each was 
held in a separate hall with adequate 
seating arrangement and under respon- 
sible Chairmanship, nnd the delegates 


and members wandered in and out to 
listen to such speakers ns they might 
wish to hear. 

The Program of the major reports 
of 20 minutes each was ns follows: 

Biologic 

L’exploration fonctionnelle de l’in- 
suffisance hepntique, par K. Glaessner 
(Vienne). 

li'insuffisance hepntique pigmentnire, 
par M. It. Cnstex et A. Lopez Garcia 
(Buenos Aires). 


La fonction soufrec du foie, mr Lee,- 
Binet (Paris). 

La peau et le foie, par E. Urbach 
(Vienne). 

Lc foie et les glandes endocrines, par 
C. I. Pnrhon (Bucnrest). 

Liver insufficiency in malaria, par N, 
Hamilton Fairley (Londros). 

Medicine 

Les gros foies de l’enfnnce, par R. 
Debre, E. Gilbrin et G. Semelalpir 
(Paris). 

Les oodemes dos hepatiques: 

Etude eliniquc. Fnctcurs extra-heps- 
tiques de production, par J. Olmer 
(Mnrsnille). 

Etude chimique des ocdenies hepa- 
tiques, par A. Lemaire, A. Varay 
(Paris). 

Les relations du foie et de la nutri- 
tion nvee considerations specinlcs du 
systeme nerveux: 

Physiologic experimentale, par A. 
Lnthnn Crandall, Jr., M.D., Andrew C. 
Ivy, M.D. (Chicago). 

Pathologic clinique du foie, par Vi. 
Norman Elton, M.D. (Reading). 

Mnlndies et desordres cliniquca, par 
Anthony Bnssler, M.D. (New York). 

Bibliographic nvec references, sped- 
ales sur la dcgenercscence hepatolcn- 
ticulnirc progressive, les diets des 
toxincs, l’homnchromntoso, les lipoides, 
etc., pnr Hyman I. Goldstein, M.D. 
(Camden). 

Syndromes hepatiques neurogenes et 
ncuro-endocrinicns, pnr N. Pende 
(Rome) et M. Bufnno (Snssnri). 

Les insuffisnnccs circulntoircs du 
foie, pnr M. Villnret, L. Justin-Besan- 
con, R. Cachern et R. Fauvert (Paris). 

Thcrapcutiquc 

L’insuffisnncc cellulairc du foie et res 
indications thernpeutiques, par It. de 
Grnilly (Bordeaux). 

La medication hepntique dans les 
accidents d’intolernnce, pnr M. Brule 
et J. Cottct (Paris). 

Lo pronostic de In crise operntoire 
pnr 1’exnmen des fonctions hepatiques, 
par Pierre Duval, J. Gntellier, J.-C 
Roux et R. GoilTon (Paris). 

L’insuffisnnce hepntique pre et po't- 
operntoire et son trnitement preventif 
et curntif, par B. 0. Pribram (Berlin). 

Lc regime nlimcntnirc dans la re- 
paration du foie mnlnde, par F. Gal- 
inrt-Moncs (Barcelone). 

La thcrapcutiquc hydrominerale de 
I’insuffisancc hepntique, par M. Pkry 
et M. Milhaud (Lyon). 

These reports, in whatever language 
of presentation, were abstracted in the 
other five official languages arid paper- 
bound in a "Transaction*.” which was 
put in the possession of every delegate 
nnd member on his registration. Of the 
23 major reports, eighteen were de- 
livered in French, three In English. 
Again this reporter is enthusiastic re- 
garding the presentation • by our Con- 
tinental Confreres. The major report* 
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of the American representatives, by 
fcmpari'-on, were le?s able and Ies.<; 
dignified. Dr?. Crandall, Ivy and Elton 
v.ere not prerent. 

Am« nr the approximately twenty 
Americans attending the Paris Confer- 
ence this reporter noted the following 
members of the A. G. E. A.: Einhorn. 
Preeman, Kelson, Itnfsky and Lyon. Of 
the 2S registered members at the Vichy 
Congress, the following fourteen were 
not in attendance: G. Ii. Whipple of 
Roche-tcr (X. Y.) ; Ivy and Crandall 
of Chicago; A. A. Aaron of Buffalo; 


W. G. Morgan of Washington ; Elton 
of Reading; Bishop and Stetten of New 
York; Rehfuss. Swalm, Eberhard and 
Mary Spears of Philadelphia; Silver- 
man of New Orleans; F. A. White of 
Boston. Those present included Ein- 
horn, Bossier, Uphnm, Twiss, Weiss, 
Rnfsky, Lutz, Jacobson and Fclsen of 
New York ; Goldstein of Camden; 
Thorek of Chicago; Ward of Birming- 
ham (Ala.) ; Sexton of Washington; 
Lyon of Philadelphia. 

The most frequent question asked 


this reporter by delegates or member? 
from other countries at both Coni; rts*,? 
was “Why are there so few ,,f ( i.„ 
better known men in gastro-entcrel-.g; 
in the United Stales in attendance* 
Where is so and so?" This report?: 
was unable to reply except to ray that 
he hoped we would make a better 
showing in London in 19-10. 

On Friday night there was given in 
the opera house of the Grand Carina, 
one net from 3 operas, and two Ballets, 
with lending roles taken by member? of 
the casts of the Paris and Boulogne 
Opera Companies. On Saturday night 
an elaborate dinner was faultier*!}- 
served to over 1800 persons. I’ref. 
Loepcr, the toastmaster, called upon 
delegates from a number of countries 
for short speeches. Dr. Bnssler again 
represented the United States. 

This reporter believes that the-e In- 
ternational Mootings are very well 
worth while, promoting international 
amity ns well ns serving the excellent 
purpose of bringing together outstand- 
ing men from all over the world who 
are interested in a common topic. He 
believes that in the future those simi- 
larly interested in the U. S. A. should 
take a larger cognizance and a more 
active participation in future meeting*. 

The Third Congress of the Inter- 
national Society of Gnstro-enterology 
was awarded to England. It will he 
held in London in 191(1 under the Presi- 
dency of Sir Arthur Hurst. 


AMERICAN ACADEMY OF 
ORTHOPAEDIC SURGEONS 
The first West Const meeting of the 
American Academy of Orthopaedic 
Surgeons will be held on Jnnunry IP- 
SO, I93S, at the Hotel Biltmore, Los 
Angeles. Special trains v-ill lm ran 
with stop-overs at Santa Fe. the Grand 
Canyon, Snn Francisco and other 
points. For further information, write 
to Robert L. Lcwin, Hotel Biltmore, 
Los Angeles, California. 
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Four considerations now operate to 
foster the use of vitamins in otoiaryn* 
gologicn! practice, thinks G. M. K rep- 
el: e, M.D.. Minneapolis. They are; (1) 
sounder, better work by investigators, 
(2) the visual photometer for vitamin 
A deficiency, (3) urinalysis and the 
capillary fragility test for vitamin C. 
and (1) to a lesser degree, the beard 
rate tee* for vitamin B. 

Vitamin deficiencies. Koepcke he’d*. 





Gastro-Intestinal 

Toxemias 


TDECAUSE of its antacid 
properties, Vichy Celestins 
has been found useful for 
gastro-intcstinal toxemias, 
particularly those of the fermentative type. In 
disturbances due to overeating, faulty diet or alcohol- 
ism, Vichy Celestins also has a marked corrective 
influence. 


A valuable FREE booklet on the 
Therapeutic Vofuf of Vichy , with 
medical bibliography, will he tent to 
any phytician on request . 


BOTTLED ONLY AT 
THE SPRING IN 
VICHY, FRANCE 


AMERICAN AGENCY OF FRENCH VICHY, INC. 
198 Kent Avenue, Brooklyn, N. Y. 


VICHY 

CELESTINS 








THE WORLD’S MOST FAMOUS NATURAL STILL ALKALINE WATER 







At night, it is said, all cats arc gray. To the physician un- 
familiar with the situation all mineral oil emulsions look alike. But let the spotlight of 
searching observation shine on Agarol. and it stands alone. 

No other mineral oil emulsion excels Agarol in efficacy. No other product approaches 
it in palatahiiitv and freedom from oiliness. The painstaking effort and care that go into 
making Agarol— the ingredients of exceptional quality that enter into its composition, 

stamp it. indeed, a unique product. 

To the physician who has tried mineral oil emulsions 
in the treatment of constipation— who has experienced 
disappointments of uncertain quality— who is now ready 
to try the sound logic and common sense of the princi- 
ple that has brought distinction to Agarol— we extend 
this cordial invitation: “TRY AGAROL." 


• Write on your letterhead for descriptive. literature and 

ACAltOl. is available in 0. 10 and a liberal trial supply oj A parol. You will find it a short 
16 ounce bottles. The averape adult 

one tnlilropoonfiil. cut to a satisfying experience* 

WILLIAM R. WARNER & COMPANY, INC., 113 West 38th Street, New York City 



In the DARK 


G93 



American Journal of Digestive Diseases and Nutrition 


G£M 


arc now nil but established a s causative 
factors in respiratory infections, while 
infictions of the nose, throat and 
sinuses, must be considered in the liprht 
of avitaminoses. Though vitamins must 
not bo regarded ns “cure-nils”; never- 
theless, they form a useful and neces- 
sary adjunct to other treatments and 
preventive measures. Birchcr-Benner, 
for instance, declares that neither pro- 
phylaxis nor therapeutics will be wholly 


successful if there is n vitamin de- 
ficiency. 

Lowered resistance is probably due 
to avitaminosis A and C. Avitaminosis 
A substitutes stratified keratinizing 
epithelium for normal epithelium in the 
respiratory tract; and Mnckie believes 
infections of the eyes, tonsils, sinuses, 
buccal and lingual mucosa, and the 
skin, are due to avitaminosis A. Glands 
of internal secretion, particularly, seem 
dependent on vitamin A. 


Tislowitz has treated diphtheria 
circulatory weakness with the adrenal 
cortical extract. 

Treatment: The nutritional type of 
corneal ulcers respond very well to 
vitamin therapy. There is pain, scratch, 
ing and soreness of the eye; small 
punctuate areas of ulceration are seen 
near the limbus. These coalesce after a 
few days, and corneal destruction pro- 
gresses rapidly. Balanced combina- 
tions of vitamins reinforced by addi- 
tional vitamins A nnd B stimulate 
henling nnd ulceration ceases. 



fli ICMSHTE 


Congenital cataract likewise yields to 
vitamin treatment if it is well fortified 
with vitamins A nnd C. 

The convalescent period following 
severe acute inflammation is shortened 
if vitamin therapy is used; while 
herpes zoster ophthalmia should be 
treated with vitamin B,. 

If a patient complains of sensitivity 
to light, Koepcke recommends adminis- 
tration of vitamin A for several weeks, 
saying that he, himself, is usually able 
to estimate the amount required from 
his own clinical observations. 

In sphenopalatine neurosis, the ex- 
treme pain and discomfort are speedily 
cased by administration of vitamin Bi. 

Acute sinusitis, Koepcke advises, re- 
sponds well to vitamin A plus combined 
concentrates; but the vitamins merely 
augment the routine treatment. The 
period needed to establish immunity to 
the predominating organism in the in- 
fection is much shortened, allowing 
quicker stirgicnl intervention with less 
danger of extension of infection. The 
henling period is “surprisingly short." 
The vitamin A and concentrate must 
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For rapid relief in the treatment of 
hyperchlorhydria and peptic ulcer 
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Tri-Calsnte causes no rebound in 
acidity, no alkalization of stomach 
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Non-toxic, non-irritating; palatable 
nnd economical. Available on pre- 
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be given in large doses. 

In general, Koepcke concludes, vita- 
mins may be regarded ns food for 
the endocrincs, ns good preoperntive 
strengthoners of systemic resistance, 
nnd excellent curative agents in the 
conditions cited above. Surgical inter- 
vention is, of course, resorted to where 
indicated. 


Kruse, Fred H. 

The Complications of I'epltc Vlc'T 
mill Their T refitment. J. A. .If. A., 
Vo!. 109 , pp. ftOO-XTi, Ncpf. >>• 
10 . 17 . 

The complications of peptic ulcer ore 
intimately relnted nnd a brief consid- 
eration of their nature nnd treatmen- 
is of value. The most common ones are 
intractability, hemorrhage, alkaloti', 
obstruction, hypersecretion and per- 


forntinn. 

Intractable ulcers are tho*e winch do 
not respond to medical treatment- If. 
after foci of infection have re- 

moved and nervous manifestation* 


have been overcome, the nicer dv-s r. ■ 
respond, surgical intervention is the 


treatment required. 

A bleeding ulcer u«ually is recog- 
nized by the appearance of gross hem®' 
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Clinical experience has shown that cathartics 
cause irritation and local dehydration which 
only serve to aggravate the existing spasticity 
and constipation. 

The aim of treatment should seek to restore 
rhythmic peristalsis by measures which are 
bland and non-irritating. 

Mucilose is beneficial because it provides needed 
bland bulk, holds water in the feces, preserves the 
fecal colloid* and produces a large, soft, pliable stool. 

Mucilose is a hemicellulose (vegetable gum) pre- 
pared by a special process from the Plantago 
loeflingii. It is as easy to take as a breakfast food. 
Available in two forms: 

MUCILOSE GRANULES 
MUCILOSE PLAIN 

*OcIgom t A. W., OclRoctr. I’. A. and Vittekind, J., Studies in Bowel Drainage 
Am. J. Digest. Dij. and Nutrition 3:549, (October) 

FREDERICK STEARNS & COMPANY 

DETROIT • NEW YORK • KANSAS CITY • SAN FRANCISCO 
WINDSOR, ONTARIO • SYDNEY, AUSTRALIA 


FREDERICK- STEARNS & COMPANY 
Detroit, Michigan 
Please semi me a supply of Mucilose for clinical test. 


Dept. D. D. 12 
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temesis or melenn, or both. It is ac- 
companied by the usual symptoms of 
revere blood loss. The treatment in the 
early stupes is medical. It should con- 
sist of rest in bed with enough mor- 
phine to keep the patient quiet, fluids 
should Ik- piven intravenously, subcu- 
taneously and per rectum. The pntient 
should be starved for at least <1S hours. 
The author believe: that gastric lavage 


is beneficial when there is evidence of 
remnants of food or blood. The blood 
pressure, hemoglobin and red blood 
count should be carefully . watched. 
Small transfusions are often of value. 
The pntient should be alkalinizcd. If 
the patient docs not respond to this 
treatment, surgical intervention will be 
necessary. 

Alkalosis is due to obstruction, vomit- 



ymenol 

'W Yeast Enrymes in Oil Emulsion WKM 


Weil Tolerated 
By ALL Ages 



For Constipation and Colitis 

ZymenoL produces regular bulky bowel movement in 
BOTH Constipation and Colitis without irritant drugs. 
No pltenolpbthalein. No cascara. No purgative. 

ZymenoL provides the therapeutic merit of emulsified 
Mineral Oil plus an active cHect that is not irritative 
stimulation of the bowel. 

With ZymenoL there is no intake of roughage, no arti- 
ficial bulk producing medication. No harmful irritation 
of intestinal mucosa. 



ZymenoL is safe for in- 
fants and grownups alike. 
Sugar Free — Ideal for 
Diabetics. 

T E A SPOO N DOSAGE 
PRODUCES DESIRED 
RESULTS, eliminates 
leakage, makes ZymenoL 
less expensive. 


Send for Samples Today! 

ZymenoL 


Otis E. Gliddcn & Co., incorporated Evanston, Illinois 


ing, renal disease, hemorrhage, low ss j t 
intake, excessive perspiration, hepatic 
disease and excessive doses of nlkslK 
It is characterized by anorexia, depres- 
sion, distaste for food, irritability, head, 
nche, vertigo, timitus, nausea, vomit- 
ing, nching joints, pruritus, apathy, 
drowsiness and coma. Laboratory ex- 
amination reveals n high nonpreteir. 
nitrogen, urea nitrogen, CO, of plasma 
and scrum sulfate, while the blend 
chlorides and the sulfate clearance are 
normal. The urine will show albumin 
and casts, and the phenolsulpbonpb- 
thalcin test will be low. 

The author's treatment is as fol- 
lows : 


1. Discontinue nlkalis. 

2. Give N. saline by hypodermocly.de 
and ten per cent dextrose intraven- 
ously. 

3. No food or fluid is given by mouth. 

-1. Stomach lavage. 

5. Ammonium chloride 300 c.c. of 
two per cent sotution roctnlly or ten to 
twelve gms. by mouth. 

0. Feed in three or four days. 

7. Use of only neutral or' insoluble 
alkalis in the presence of even a slight 
degree of renal disease. 


Obstruction may ho due to pyloro- 
spasm, edemn and inflammation of the 
pylorus, or pyloric fibrosis and hyper- 
trophy. It is characterized by increased 
pnin, x-omiting, dilatation, distress nr.d 
emaciation. The treatment is a return 
to the first part of the ulcer regime. If 
this is not effective, surgical interven- 
tion will he necessary’. 

Hypersecretion usually accompanies 
obstruction nnd should be managed ac- 
cordingly. 

Perforated peptic ulcers may be di- 
vided into nrutc, subacute, nnd chronic. 
The ncutc form is characterized in the 
first stage by severe abdominal pain, 
followed by immobility, vomiting, sub- 
normal temperature and shock. In the 
second stngc nil the symptoms and 


signs decrease somewhat in severity, 
hut the abdominal tenderness nnd 
rigidity remain. The third stage h 
that of generalized peritonitis with it* 
concomitant findings. The subacute 
type is similar to the acute type except 
that the symptoms are much Jr*' 
severe. Tiie chronic type is u-uajly 
only recognizable ns an ulcer which 
does not respond to medical treatment. 


Francis I). Murphy, Milwaukee. 


Andrew**. Fred I,, and Walker, 
Thomas F. 

Intrntivnl Obilriictinn fhit fa l p -‘ 
pctfiort of Urioil froth. J- A. df. 
A., Vnl /«'*, Avff. ' 

IP 77. 

The authors report the cnee of * 
woman who pre-ented herself with the 
symptom* of revere abdominal e * - r - ■ 
nausea nnd vomiting. She thought fhe 
had “ptomain" poisoning.’* So* 1 hz • 




7*een JMf&b... RED LIGHT 



F OOT on the brake, off the brake. Green light, red light, 
green light. Millions of ears on the roads requiring con- 
tinuous watchfulness. Pedestrians leaping ox it of nowhere. 
You. as a physician, know how hard and nerve-racking a day’s 
driving can lie. Headaches are frequent — and often chronic. 

Have you ever given Promo-Seltzer a real trial as an anal- 
gesic? It has established itself as an effective pain conquercr. 
Its rapidity of action is a feature which merits your considera- 
tion. In scientific, synergistic proportions. Promo-Seltzer in- 
gredients arc blended — for analgesia, sedation and gentle 
stimulation of mental activity. Citrates provide carbonic 
effervescence and combat hyperacidity. 

Turn the green light on Promo-Seltzer. You can prescribe 
it, with confidence, to your patients for relief of pain. 

Samples and literature cheerfully furnished. 


EMERSON DRUG COMPANY 

BALTIMORE A MARYLAND 
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< atm •anlinr-' at norm the day before, 
n]*o the dried half of a peach which 
had flipped down her throat. The pain 
l*'Sfnn in the upper abdomen and prndu- 
nlly Ix-came more revere. It was not 
relieved by encmritn. either nt home or 
in the ho"pitnl. The vomiting prndu- 
ally became worre, projectile and fecal 
in character. The temperature was I'D’ 
Fahrenheit, the pulse K1G. and the 
leucocyte count, 2,500. At operation, 
there was found to be a rnurnpe shaped 
rnnss nb«tructinp the «rm>ll intestine. 


This proved to be a half of a peach 
which had swollen sufficiently to cause 
a complete obstruction. The convales- 
cence was uneventful until the fourth 
day when she couched nnd felt some- 
thinp snap. The wound was reopened 
nnd part of the incision in the intestine 
was found open. Ilile nnd fecal ma- 
terial were found in the peritoneal 
cavity. This openinp was resutured 
nnd rubber drains were inserted. The 
patient died the next moniinp. 

Francis D. Murphy, Milwaukee. 


Thompson, John C. 

The Hemopoietic litfpor.se FolW. 
tap Orel l Administration ef Of. 
tieented Ihtoder.al Mucosa. .1 r - . 
Int. Mai.. Vo t. 11 (0. S., Vc! 
XV/), July, IP 37. 

The author reports that pastrectoniy 
does not promptly produce a primary 
anemia hut in dops, followinp an ex- 
perimentnl stricture of the small inter- 
tine, in man followinp lateral amts- 
tnmosis. in chronic intestinal obstruc- 
tion nnd in sprue there is produced a 
blood picture Tesembllnp pemieinus 
mnemin. 

In the summary of seven eases 
treated with small oral doses of desic, 
ented duodenal mucosa of swine, the 
author states that ns pood or better re- 
sults were obtained than with Inrpet 
doses of desiccated pnstrie mucosa as 
reported by others. 

Whereas \V. B. Castle obtained his 
results with desiccated pnstrie mucosa, 
the author produce’ll results with desic- 
cated duodenal mucosa of swine. There- 
fore, Ilr. Thompson maintains that the 
hemopoietic principle is produced in 
both the Rtomneh and smnll intestine 
of swine, nnd believes that it is reason- 
able to deduce that the same condition 
exists in the Immnn. 

It. B. Vincent Lyon nnd 
Clifford H. Arnold, Philadelphia. 

Wakruun, G. K. 

The Hemnjtoietic Liver Principle. 
/tun. Ivt. Med., Vol 11 (O. ft., For. 
AT 1), July, 1037. 

This paper reviews the history of the 
various blood buildinp liver produrts, 
lendinp up to the hemopoietic principle, 
nnd discusses the tests which prove the 
presence of this principle. 

The stomach nnd the duodenum con- 
tribute materially in the formation cf 
the so-called "intrinsic factor" which 
combines with the so-called ‘extrirde 
fnrtor” of the dietary, to form n third 
substance which is formed or stored in 
the liver. Dried stomach nnd duodenum 
extraction" contain, not the hemopoietic 
liver principle, but the intrinsic and 
extrinsic factors. 

The intrinsic factor lias is’cn found 
in the pnstrie muco-a. Only a mild 
type of nncmin follows complete px*- 
treefomy in experimental animal*. De- 
ficient vitamin II, dirt produced macro- 
cytic anemia in monliry*. Gn'tro-eo! it 
fistulae case* ir, the human: nr.d con- 
striction of the small Into-tirm In doji 
p< r.eral!;.- cau-c n macrr-cytlc hj’p'-r- 
chronlr anemia. I lest rnctit e liver ren- 
dition*, rnlttrinp tte- llvrr re]!* snd 
thrrchy the "tornpv capacity of the 
liver, show- n deficiency In the hemo- 
poietic principle, nnd th**c otes im- 
prove on oral admir.btrati-'m of the 
hemopoietic liver principle. 

Is, II. Vincent Lyon end 
Clifford H. Arnold. Phils-Wp-h'*- 



Bisiodide is brought 
to the attention of 
Gastro - entcrolog- 
ists because it prob- 
ably is the most 
easily administered 
of all effective oral 
anti-syphilitic drugs 


It is tolerated by 


the most scnsitivc.stomachs. 

On absorption it exerts a bodysvidc 
curative effect on syphilis by producing 
and maintaining a concentration of bis- 
muth and iodine in the tissues equal in 
degree, and more constant in duration 
than is given by injection. 

Complete literature is available 
on request. 


IN ; 

THE 

ORAL 

TREATMENT 

OF 

SYPHILIS 


SALE LABORATORIES INC. 

jj UNION THUST HOC. INOIANAPOLIS. INDIANA. 



90% better milk? 




Up v 

{fegSglj ies, in that the process- 
ing of Pet Milk elimi- 
nates 90% of the original curd ten- 
sion of the whole cow’s milk from 
which it is made, thereby making 
it more digestible. 

Tliis elimination enhances its nu- 
tritive and therapeutic value in the 
treatment of digestive disorders. Nu- 
trients are embodied in small curds 
of low tension, curds in which the 
nutritive substances are not only 
more readily available for utilization, 
but which are less likely to have an 
irritating effect during the process of 
digestion. 


Other qualities which make Irradi- 
ated Pet Milk superior to ordinary 
milk are: Sterility, precluding the 
possibility of millc-borne infection; 
altered whey proteins, less likely to 
cause allergic disturbance; comple- 
mental vitamin D, created by irradi- 
ation to facilitate utilization of cal- 
cium and phosphorus; lower cost 
generally than any other form of 
milk. 

In therapeutic procedure consider 
the advantages of Irradiated Pet 
Milk over both ordinary milk and the 
usual milk and 
cream mixture. 


Samples and literature will be sent on request . 


f Recipes ■ 

mi IN Mil* 


PET MILK COMPANY, 1446L ARCADE BUILDING, ST. LOUIS, MO. j 

Please send me, free of charge, • — — r 

□ Samples of Irradiated Pet Milk Q "The Story of Irradiated Pet Milk” 

f~~l Recipe Book — "Recipes Rich in Milk” 


(Attach fjrcjcripcum farm or letterhead to coupon. Offer limited to physicians of Continental U. S.) 
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HEALING 

Roentgenologicallg 
Demonstrable in 7 to 10 Dags in 

PEPTIC ULCER 

When administered through 
the Creamalin Automatic Drip 
Control, Creamalin produces 
roentgenologically demon- 
strable healing of gastric or 
duodenal ulcer in 7 to 10 
days. Many cases are reported 
in the literature, in which 
Creamalin achieved these re- 
sults after all other modes of 
therapy had failed. 

★ 

Under drip administration 
of Creamalin, all pain and 
discomfort disappear within 
a few minutes and are held 
in complete abeyance. 

★ 

Creamalin is a distinctive 
colloidal cream of aluminum 
hydro?ude,preparcdbyaproc- 
css distinctly its own. It fixes 
by physicomolecular affinity 
12 times its volume of N/10 
HC1 in loss than 30 minutes, 
maintaining a constant state of 
anacidity within the stomach. 

It cannot lead to alkalosis or 
to alteration in blood pH, doer, 
not produce secondary rise in 
HC1 secretion. » • » Cream- 
alin is of proved value in 
gastric and duodenal ulcer, in 
jejunal ulcer, in hyperacidity 
without ulcer, and in the man- 
agement of actively bleeding 
ulcer . It is equally effective by 
mouth, producing demonstra- 
ble healing ir. 3 to 6 weeks. 

*“t f 


CIEYEIA.KO CHEMICAL ASSOCIATES.!*. 

EufL’f at*-, OTctsadL Ohh 



THE SUCCESSFUL 
ULCER TREATMENT 


M fans. J. H., Hertz, S. and Lehman J. 
Xntritional Factor* ir. Grave*' 
Disease, .-tint. hit. Med., 1 1 ;i!P- 
13C. Sept., 1037. 

The authors ns n result of observa- 
tion and study of some 05 cases con- 
clude that malnutrition is an important 
factor in precipitating thyrotoxicosis. 
In It of the cases the prcthyrotoxic 
weight loss was occasioned by reduc- 
tion cures and in the remainder it was 
due to other factors lending to diet re- 
striction such as, treatment of ulcer, 
ulcerative colitis, diabetes, and diseases 
lending to malnutrition. 

A distinction is made between 
general malnutrition due to total nega- 
tive calory balance and malnutrition 
due to shortage of specific dietary ele- 
ments such as vitamins or minerals. 

They discuss certain manifestations 
in Graves' disease which arc apparently 
related to the more specific types of 
malnutrition. Among these are myns- 
thenin, skeletal decalcificntion with in- 
creased calcium nnd phosphorus excre- 
tion nnd evidences of iron shortage 
with smooth tongue, nail changes, nnd 
achlorhydria. 

They have shown that addition of 
adequate amounts of vitamin lb to the 
diet in thyrotoxicosis, though not nlTec- 
ting the lia«al metalsdic rate, does 
cause a marked improvement in appe- 
tite nnd consequent gain in weight. 
They use it routinely in preparation of 
such cases for surgery. They also sug- 
gest the possible etiological relation- 
ship between vitamin lb shortage nnd 
cardiac insufficiency of t h y v » t o x i e 
patients. Night-blindness war, n promi- 
nent symptom in one case of Graves’ 
disease that followed the use of a 
grossly inadequate diet. It cleared tip 
with the use of an adequate diet. 

The authors stress the need for 
proper attention to the nutritional "do. 
fieiencies in preparing patient* for 
surgery, and cite a case illustrating 
thi« point. 

In conclusion they sound a note of 
vnrning against too vigorous reduction 
cures n» thyrotoxieo-is may lv induced 
thereby. In the matter r.f die* they 
ruggr*t the use of vitamin lb in pre- 
paring thyrotoxic patient* for surgery 
l<cau-e of it-, beneficial tfTer;* upon 
the appetite and po«*ibti* Ix-ncfirial 
action up-- a cardiac function, fixer”. 

- i v e protein i* r-.R*id-'rrd ur.de-; raid” 
t ; e of it.- speeifi- dynamic action. 
Ce . r dmte in large amount* i* in- 
surance again*! depletion of the giy- 
e-.-f" store* of the iir-er ar.d thus safe, 
guard- that organ. Fat may be given 

th** 

M a!r-\uri»V<-! thyrotoxic puti-nt* a.- 
•nett a* tho-e with f ly.-h-*;*, or cardin- 


insufliciency are considered poor opera, 
tive risks. They advise, in ndditicn to 
the routine pre-operative preparation, 
therapeutic measures adjusted to the 
individual's needs. 

Hanes M. Fowler, Fort 'Wayne. 

Romnson, C. S„ Cunningham. T„ 
Blalock, A., Gray, M. F„ and 
Rogers, B. C. 

Chylous Effusions /Yodiif-n f.y 
Ligation of the Superior Ft, -a 
Cam: Chemical and Cytolep if 
Studies. Arch. Path., M 
Sept., 1037. 

The authors review the Hunger 
literature on chylothorax and anniyxe 
the references to one hundred care* in 
man in which the diagnosis seem* to lo 
correct. In these ca*es hut meager data 
on the cellular content of the fluid and 
on the changes in the cell picture in 
the blood stream is found. 

Chylothorax wns produced in twenty- 
eight of forty-seven animals (dogs nnd 
cats) in each of which the superior 
venn cava was ligated. In eleven 
animals fluid was obtained from the 
pleural cavities which was not clivlou* 
in character, nnd in eight animat* m 
fluid developed. Studies were made of 
the cellular content of the milky fluid 
nnd the circulating Wood ami the 
chemical constituents of the fluid. They 
found that the fluids were very rich in 
lymphocytes nnd also contained a con- 
siderable number of neutrophil*. They 
averaged 20.000 cells, of which about 
2,000 cells were neutrophils nnd about 
17,500 cells were lymphocytes. 

In the circulating Wood of the 
animals the total number of lympho- 
cytes and the total numl>er of cosin'’- 
phile- dropped markedly following liga- 
tion; the former due probably to the 
obstruction of lymphatic drainage, but 
no explanation was found for tlu- drop 
in the circulating eosinopliiles. 

The milky fluids obtained were true 
cholous effusion*, the opacity of which 
v.n* due to free fat- The lipid* **ti- 
mated a* “neutral fat" compri'ed nlej'Jt 
to iier cent of the total lipid*. The 
quantities of cheilcrterfd were small but 
formed a constant fraction of the to'-sf 
Fpid. The e*terified cholesterol did r.-t 
-‘ary uniformly with the neutral fat. 
The total nitrogen valu* * probably in- 
ehid.-d nitrogen from the nonlipid com- 
I,-.ur.d». hut the aminonilrogcn was due 
rr.-stly to true lipid* and tended to vs '7 
with the neutral fat. The ph-.-fha'.kh 
fraction contained V'r**-*- 

*Afr?‘ r+\th< r n*»r r»-^.sl!n 

v.nriM vith th«? n'-’.itral fat. T?-** 

and iKc ftmir^nilrr-r^n 
trrtt"* rr-^rr.cd \o ar.d ?*> • tsvr**^** 
K. W. 3crs~ t rorilzt* 
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Tri-Costivim 

Trade Mark Reg. IT. S. Tat. Oft. 

the first truly rational treatment for one of the oldest, most common 
complaints of mankind, is proving itself a highly welcome agent in daily 
practice. This is because Tri-Costivin offers 

(1) An Entirely New Physiologic Approach 

Tri-Costivin at last gives full therapeutic recognition to the multiple 
etiology of chronic constipation. Instead of directing its action merely 
at the symptoms, it aims with unerring logic at the underlying causes. 
Its multiple composition is scientifically designed to restore the normal 
functional balance of the gastrointestinal apparatus as a whole. 



For sale on prescription in plain 
containers of 266 gm. with cello- 
phane slip label — which the y 
pharmacist is instructed to replace 
with a prescription label. 


(2) A New Pharmacologic Triumph 

Research by a group of internationally famous collaborators revealed the 
need for eight therapeutic factors for the physiologic treatment of intes- 
tinal stasis. The combination of these ingredients in a palatable, easy-to- 
take granule represerfts a significant scientific achievement. Tri-Costivin 
supplies these factors without the admixture of irritant laxatives or 
cathartics of any kind. 

(3) A New Record of Clinical Success 

Tri-Costivin has been employed in groups of cases of the most stubborn 
type. In many instances, bowel movement had previously depended for 
years on the daily employment of cathartics. Under Tri-Costivin therapy 
alone, eliminative function has been almost invariably restored to normal 
after a short period of administration. 

The details of investigative work and protocols of clinical investigation 
on this important new therapy are available in comprehensive book form. 
A copy, together with a clinical sample of Tri-Costivin, will be gladly 
mailed to the physician on request. 


PROFESSIONAL LABORATORIES, INC 

155 EAST 44th STREET NEW YORK, N. Y. 


In Tri-Costivin are combined the fol- 
lowing ingredients for an effective 
simultaneous therapy: 

Vitamin Bi Concentrate (650 Chase- 
Sherman Units Per Daily Dose) 

Vitamin B»(G) Concentrate (125 Sher- 
man Borquin Units Per Daily Dose) 
For promotion of appetite, increasing 
hydrochloric acid secretion and toni- 
city, of stomach, maintenance of acid 
base equilibrium and normal assimi- 
lation. 

(Copyright, 1337, by Professional laboratories, 


Lacto-Banana Concentrate 

For the conversion of bacterial flora 

in the intestines and replacement of 

putrefactive bacteria by the friendly 

type. 

Trilactic (Trade Mark) with Calcium 
Lactate 

To energize and sustain bacterial con- 
version. A new, efficient medium in 
eliminating putrefaction of the colon. 

Gall-bladder Tissue Extract (Hor- 
mone Cholezysmon) 

For intensifying the action of the 
pancreatic enzymes. 

Inc.) 


Bile Extract 

To increase the contractile action of 
the gall-bladder. 

Duodenum Gland Extract (Hormone 
Cholecystokinin) 

To stimulate gall-bladder function. 
Agar-Karaya Gum 

To increase stool to ample size and 
soft consistency and to provide a soft 
gelatinous bulk to correct intestinal 

stasis. 
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PREVENT DIGESTION OF THE 
PROTECTING CLOT [ /) 


# In. gastric and duodenal ulcer, the 
protecting clot over the ulcerated area „ 
often represents the thin margin is 
between safe healing and dan- 
gerous hemorrhage. The main- 
tenance of this clot through 
proper control of gastric acidity j 
is therefore of utmost importance. 


WYETH'S ALUMINA GEL 


Amphojel, Wyeth's Alumina Gel, re- 
^ duces gastric acidity to physiologic 
jff neutrality and prevents interfer- 
ed ence with the body's protective 

■si forces. Whether administered orally 

or by the "drip" method Amphojel 
= will not produce alkalosis, acid re- 
E; bound or threat of kidney damage. 


Available in 12-ounce bottles 



JOHN WYETH AN D B R 0 T H E R 


■ ; . IHCOBPORATED- .’ 

PH ILADELPHIA, PA. 
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Research, Constant Research 

continues to improve the quality o£ Mead’s Brewers Yeast* in 
the following respects, without increased cost to the patient; 

-t Vitamin B potency raised to not less than 25 
-*-♦ International units per gram. 

'y Bottles now packed in light-proof cartons, for 
*** better protection. 

3 Improved bactcriologic control in harvesting 
♦ and packing. 

4 And NOW, since August 1, 1936, all 
♦ bottles are packed in vacuum. This 
practically eliminates oxidation. Mead's 
Yeast stays £resh longer, as you can tell 
by its improved odor and flavor! 

*A dietary accessory’ for normal persons, for the prevention and treatment of conditions characterized by partial 
or complete deficiencies of vitamins 15, and G, as in beriberi, pernicious vomitinp of pregnancy, anorexia of 
dietary origin, alcoholic polyneuritis, peliapra. 

Mead's flrncers Yrn.it Tablets in bottles of £50 and 1,000. 

Mead’s Hrcwcm Yeast Ponder in C or. bottles. Xot ad- 
vertised to the jiu Idle. Samples to physicians, on request. 

MEAD JOHNSON & COMPANY . - Evansville, Indiana, U. S. A. 

f'ltt \»e *i\rl**4 r>*oftri\i*nr.\ rani trfcr* rtt^ufsting *3*nrfr< of ,/oNr.*<m jirorfucf# to rc*>r*rctr in rrrvmtino thrif rtaehinff «wo vthcrijrt 
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Ulcer Recurrences Attributed to Upper Respiratory Tract Infection: 
A Possible Illustration of the Shwartzman Phenomenon 

By 

BURRILL B. CROHN, M.D. 
and 

GREGORY SHWARTZMAN, M.D. 

NEW YORK, NEW YORK 


V ARIOUS factors contribute to frequent recur- 
rences of ulcer activity after periods of remission 
or apparent cure. Among the most important of these 
elements, writers generally recognize (1) dietary in- 
discretion, (2) overactivity, physical or phychic, lead- 
ing to fatigue or exhaustion, (3) abuse of alcohol, (4) 
nicotinism, particularly the misuse of cigarettes, (5) 
seasonal incidence, and (6) probably closely affiliated 
with the former, upper respiratory, pharyngeal, acces- 
sory sinus and other forms of so-called focal infec- 
tions. 

The relative frequency or comparative importance 
of these several factors has not been statistically com- 
puted, insofar as the accepted dictums or the author- 
ized text-books or publications on gastro-enterology 
are concerned; but that they all play a role individu- 
ally or on occasions is doubted only by the unorthodox. 
The significance of the abuse of smoking (cigarettes) 
may perhaps still be in the province of debate, but to 
the role of infection in predisposing to or actually 
causing ulcer recurrences, there seem to be no dis- 
senters. Particularly potent in such a causative re- 
lationship are infections of the upper respiratory and 
nasal passages, a fact which is attested by most of 
the writers of standard works. Rehfuss (1) accepts 
focal infection in this role without hesitation, quoting 
freely from the experimental work of Rosenow (2), 
as confirmed by Haden and Bohan (3). Hui-st and 
Stewart (4) warn against sudden exposure and 
changes of temperature and advise a rapid resumption 
of active ulcer therapy when a cold threatens to 
awaken gastric symptoms. Eusterman and Balfour 
(5) quote not only fully the relationship between focal 
infections (particularly of the teeth and tonsils) and 
peptic ulcer, but refer to studies of Rosenow in which 
experimental ulcer in animals can be reproduced by 
utilizing bacteria recovered from cases of bleeding 
ulcer in man. 

That duodenal ulcer was particularly susceptible to 
reactivation in the fall and winter months was at- 
tested by Moynihan (6) in his earliest clinical de- 
scriptions of that disease, though Hutter (7) has been 
able to find no variations of climatology, humidity, 
altitude or temperature fluctuations to account for the 
phenomenon. Christiansen (8) notes an even distribu- 
tion of ulcer recurrences with hemorrhage throughout 
the months of the year, though most Scandinavian 
authors find between 35 per cent and 46 per cent of 
hemorrhage occurring during the fall months of Sep- 
tember and December. Emery and Monroe (9) in 

*From the Medical Services and the Laboratories of The Mount Sinai 
Hospital, New York City, N. Y. 
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evaluating the relative importance of the various 
factors which cause ulcer recurrences enumerate them 
as follows: 

Of 1279 eases, ulcer activity was reawakened in 334 
by fatigue; in 258 by emotion, in 167 by infection 
(colds and grippe rather than frank pneumonia) and 
in 37 by dietary indiscretions. 

Personally, we feel that these figures of Emery and 
Monroe understate the frequency with which infective 
agencies cause a lighting up of a healed ulceration, 
particularly in years such as the present one (1937) 
in which bulletins of the Public Health Services 
publish an annual incidence and a greater severity of 
grippe, tonsilitis, and upper respiratory infections. 

While unable to quote actual figures we have always 
been convinced of the malign influence of tonsillar in- 
fections, acute naso-pharvngitis, grippe, influenza, 
pleurisy and even pneumonia, bronchial and lobar, in 
activating ulcer recurrences. It has always seemed a 
hopeless cause to preserve an apparently healed ulcer 
case in the presence of a susceptibility to. recurrent 
head colds or chronic sinusitis. Not infrequently a 
tonsillectomy or a tooth extraction may he followed by 
an ulcer recurrence. “In a case of gastric ulcer which 
had been under observation for about two years, and 
which had shown a disappearance of a penetrating 
niche with subsidence of all clinical symptoms, there 
developed a lobar pneumonia. During the convales- 
cence hematemesis and melaena occurred with a re- 
newal of the symptoms” (10) and with a reappearance 
of the niche. 

During the present year of 1937, particularly during 
the months of February and March, the grippe was 
unusually prevalent and unusually severe. During that 
time, and shortly thereafter, a number of cases of 
hematemesis and melaena of a severe grade were ad- 
mitted to the hospital for urgent treatment of that 
complication of ulcer. At one time, within a period of 
ten days, seven actively bleeding ulcers were seen at 
the height of the grippe epidemic. In another large 
city institution as many as eleven ulcer hemorrhages 
were admitted during the same period.* 

The causal relationship between grippe and ulcer 
hemorrhage became an alarming fact, to such an ex- 
tent that all latent ulcer cases were warned to avoid 
coughs and colds lest ulcer recurrence with hemor- 
rhage occur. That this advice was timely was suc- 
cinctly shown in the case of a young man who, in his 
third week of Sippy treatment, when free of all diges- 
tive complaints, developed a severe head cold. He was 

-^Personal communication of Hr, Mostkoivltz, of the Staff of the Queens 
General Hospital, Jamaica, L. I. 
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immediately warn'd to take t« his bed, disregard the 
odd. avoid aspirin or other irritating medications or 
drinks, ami to return to the first week of strict Nippy 
diet with the resumption of his alkaline medication. 
In spite of this warning and its strict obedience, a 
press pastric hemorrhage resulted within 21 hours, 
necessitating urgent hospitalization. 

The relationship between bacterial infection and 
ulcer hemorrhnpe was further suppested by an inter- 
estinp set of facts. The patient, a physician and an 
accurate observer, reported that in 102G he had had a 
series of prophylactic injections of typhoid vaccine. 
In May. IMG, ten years later, he was piven the first 
of another series of typhoid inoculations. Ity a mis- 
take in dosape he was piven, in the first injection, a 
triple overdose. Within 21 hours he vomited a pross 
amount of blood, noted hematuria and petechial 
homorrhapes over his lower extremities. Coinciden- 
tally he developed postprandial distress and nipht 
pains. An X-ray carefully read showed an irregular 
defect of the duodenal bulb. On the occasion of a sub- 
sequent hemorrhnpe in February, 1027, and because 
of continuous dipestive pain and distress, operation 
was considered indicated. A partial pnstrectomy re- 
vealed a penetratinp duodenal ulcer. 

The explanation of the possible causal relationship 
between bacterial infection and ulcer recurrences with 
hemorrhage leads to several interestinp hypotheses. 
In the cases of upper respiratory infections with 
active bacterial invasions, a direct esopliapeal ap- 
proach to the stomach tbrouph infectious saliva and 
swallowed secretory discharpes must be considered: 
or an indirect hematopvnous route may well ho im- 
apined and piven credence. This explanation would 
only apply if we were to repard the ulcer in the peptic 
mucosa as an active infective focus or site of potential 
infection, a view which is not generally held. 

The case of the physician in which the injection of 
a dead bacterial vaccine was the apparent factor in 
activating a peptic ulcer seems to offer a clue to a 
more satisfactory hypothesis; namely, the pheno- 
menon of loyal skin reactivity to bacterial filtrates. 

Before attempting this correlation the following 
basic experiments concerning the phenomenon should 
be rivalled: 

The phenomenon is elicited by combination of two 
injections of bacterial filtrates, i.e., preparatory in- 
jivtinn into a tissue ami provocative injection into the 
W<r>d stream. The interval of time necessary ranges 
between 8 to 120 hours, optimum being 25 hours. .Vo 
specific relationships rxi“l between the preparatory 
am! provocative injections. Bacteria! products pro- 
ducing the phenomenon for themselves produce it for 
esc}; other. The bacterial factors producing the pheno- 
menon, houeter. are specifically neutralized by im- 
mune .-era. It i -• intern-ting, therefore, that the pheno- 
menon i< both tton-sp*vifir and specific, aniieeiiictdly 
if* siib-tanr-s of a pr»at variety producing the 
- ante type of injury in tb< animr.! tB-no by means > f 
th<" !:.(!;<■ m>ehanhtTt il!». 

Whit " rn.-i't of ti e work on the j-h* rgirm non was 
d-'t-.e the* far with rial filtrate*, Siib'tar.tin! *ii- 

j r, : . r.r* al-o capable of olirit- 
te.g :! ■ -tab- of n .; tiv ity of the ph- f.on.-r.n~. Th- 
. 1... r -. v a- pr.-do- •■>! at rite-* inG-'t.-d with .•••.rig- 
t »>■;* Y-< r-'ii ' Si. cart or ■ III'*. 55. anthrax 
■ ttr.it! >. an! Lies 1 I 2 '- >. v:e* :r,ia viru* (Dr.vti:. nod 


Linz (12) and Koplik (14)). B.C.G., p.-eudotubercu- 
losis of guinea pigs (I*. Bordet (15)) and I)cW.Aa, 
Tzorfz.nkis and Falclietti (1G) ). virulent tulw rcie 
bacilli (I*. Ilordet (17), Freund US) and Shwnrtzmnn 
(11)), pneumococcus (Micbelaz.z.i (19)), B, influenta 
and B. Bordet-Gengou (Witebskv and Saint (20)), 
etc. 

Thus, at certain stapes of infection with the fore- 
going bacteria and viruses, tissues assume a state of 
reactivity of the phenomenon under discussion. While 
this state of reactivity exists, bacterial factors intro- 
duced into the general circulation produce lesions 
characteristic of the phenomenon in the reactive sites. 
As already mentioned, no specific relationships exist 
between the provocative factors and those responsible 
for the local state of reactivity. The lesions obtained 
bear certain characteristic features in the gross and 
histologically. They arc predominantly hemorrhagic 
and apparently due. to marked capillary fragility 
similar to hemorrhagic diathesis. The profuse capil- 
lary bleeding is associated with severe necrosis, throm- 
bosis and considerable inflammation. It is justifiable, 
therefore ,to assume that a similar mechanism of pro- 
duction of injury may exist in animal and human 
pathology of spontaneous diseases associated with 
hemorrhagic manifestations. 

The opinion has been already voiced that purpuric 
manifestations of acute infectious diseases produced 
by bacteria and viruses may he due to the mechanism 
illustrated by the phenomenon of local tissue re- 
activity (small pox, measles, typhoid fever, menin- 
gococcus meningitis, etc.). Previous observations of 
various authors bring supporting evidence to the as- 
sumptions of this sort. Thus, Ikcda (21) in reporting 
a series of 12] cases of purpuric small pox noted that 
nearly all the cases had streptococcus bacteremia and 
that streptococcus could be cultured with regularity 
from hemorrhagic pox but that the non-hcmnrrhagic 
ones were always sterile. According to Koplik (M). 
in experimental vaccinia infections, a spontaneous 
transformation of a mild lesion into a hemorrhagic 
one may be due to a superimposed bacterial infection, 

In direct relation to this topic also stand the ob- 
servations of Ichikawa (22), who reported that in- 
travenous administration of typhoid vaccine Into 
typhoid fever patients brings about a critical drop in 
temperature not infrequently associated with bleed- 
ings in the intestines, lungs, nose and hemorrhage in 
the skin. 

The clinical observations already discussed suggest 
that a mechanism as described in the foregoing mav 
also, at least in part, lie responsible for exacerbations, 
perforations and bleedings' i n gastric ulcers. Whatever 
til" primary etiologic factor of gastric ulcer may i>". 
secondary bacterial invaders are commonly found in 
the Is-d of gastric ulcers. These bacteria! invader' 
may ls\ then, responsible for a lasting state of re- 
activity in the tissues of the gastric ulcer. Onto thi' 
state of reactivity exists virus*'* and b.vteriu*pp” 
during infections in organ* distant from the ga-tnc 
ulcer may he able to produce injury in th‘- ulcer by 
way of the general circulation. The ]<-«:on obtain'd 
by rr.iiili- of this m<i liani-m a« already meri- 

ting.* d. otrg.riri of necr'id*' and hemorrhage, i.e. pr-- 
,-jxidy of th>- type found in Mo-ding nr.d perforat'd 
gastric ulcer*. A- •'.irr.prion of thi- »ort i* furti r 
(,y :E,. fart that the ph m'-n'-r. <-f h'"’ 
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tissue reactivity was successfully produced also in the 
gastric mucosa by Karsner, Ecker and Jackson (23). 
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DISCUSSION 

DR. ALBERT F. R. ANDRESEN • (Brooklyn, N. Y.) : 
This paper and the previous discussions have brought to 
mind the many times that Fenton Turck appeared before 
this Society and demonstrated the production of gastric 
ulcer as a result of the sloughing out of areas of focal 
necrosis in the stomach mucosa following the injection into 
animals of his cytost or cell toxin, an extract of dead tissue 
of the animal or another animal of the same species. I have 
long felt that the obvious connection between focal infec- 
tion and peptic ulcer could best be explained on the basis 
of the absorption of cytost from the focus, rather than by 
direct infection, as suggested by Rosenow. I feel that the 
phenomena demonstrated in the present paper could be 
explained just as well on the basis of the development of 
a new ulcer at or near the site of the previous ulcer as on 
the theory of reactivation or sensitization of a previous 
ulcer. Lewis Gregory Cole has demonstrated conclusively 
that each attack of ulcer symptoms represents the develop- 
ment of a new ulcer. We are coining constantly nearer to 
the solution of the ulcer problem. 


DR. ASHER WINKELSTEIN (New York, N. Y.) : 
The ideas of Dr. Crohn and Dr. Shwartzman are of great 
importance, particularly in relation to the question of the 
erosive gastritis which interests us so much in the ulcer 
problem. 

I should like to cite very briefly three cases that I saw 
recently. One was a man who had been treated after five 
years of ulcer symptoms, quite thoroughly, and lost his 
symptoms for several months. Then he had eight teeth 
extracted. Twenty-four hours later lie had a severe gastric 
hemorrhage and a marked recurrence of ulcer symptoms. 
Partial gastrectomy was performed. In addition to old 
scars, three fresh ulcers and a severe gastroduodenitis 
were found in the specimen. 

The second case was that of a man with a chronic ulcer 
who had been without symptoms for two years. He then 
had a severe grippe. On the fourth day, a hemorrhage 
occurred from the stomach and rigidity appeared in the 
upper abdomen. 

The third case was a man with penetrating duodenal 
ulcer, -with some pyloric obstruction. He was transferred 
to the surgical service, and, as he was about to be operated 
upon, he developed a facial erysipelas. With sunlight 
therapy he recovered and also lost his ulcer symptoms. 
His operation was cancelled. It is now several months 
since his discharge and he is perfectly well. 

The problem that arises first is whether this activation 
of ulcer symptoms isn’t really the direct effect of toxins 
or organisms on the mucosa rather than a Shwartzman 
phenomenon. Knud Faber has shown that during influenza 
you frequently get a severe gastritis and duodenitis. 

The second question comes up as to whether it really 
is the phenomenon. I think it is in most instances. The 
phenomenon explains the activation of the symptoms 
probably by lighting up the associated gastritis rather 
than the ulcer itself. 

Another point comes up as to whether an intercurrent 
infection may not improve the ulcerative gastritis and the 
ulcer by provoking an increased immunity. This may have 
been the case in the patient with the erysipalas. Also, the 
phenomenon may in itself promote healing (Shwartzman). 
man ) . 

DR. BURRILL B. CROHN (New' York, N. Y.) (closing 
the discussion) : Dr. Shwartzman pointed out that in the 
mechanism of the phenomenon, necrosis takes place before 
inflammation; this may explain one point, namely, the 
incidence of hemorrhage as an initiatory symptom in re- 
currence of ulcer. 


Studies in Mucous Membrane Hypersensitiveness 

III. The Allergic Reaction of the Passively Sensitized Rectal Mucous Membrane* 


By 
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BROOKLYN, NEW YORK 


I N previous investigations (1, 2) the allergic re- 
actions of the passively locally sensitized oph- 
thalmic and nasal mucous membranes were studied. 
The piesent communication deals with the allergic re- 
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action as it occurs in the rectal mucous membrane 
which has been passively sensitized. This site was 
chosen for study because it represents the only acces- 
sible portion of the gastro-intestinal mucous mem- 
brane. It is, however, quite characteristic in struc- 
ture and fairly representative of the lining of the 
entire intestinal tract. 
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TECHNIC 

The technic employed in this study is similar to that 
used in the investigations on the eye and nose. It is a 
modification of the immunologic procedure employed by 
the authors in their studios on the absorption of unaltered 
protein (3). It consists of sensitizing the rectal mucous 
membrane to peanut protein by the local injection of a 
human serum containing reagin antibodies for peanut. 
Twenty-four to fo tty-eight hours later, the peanut antigen 
is ingested on a fasting stomach. Within a few minutes 
an inflammatory reaction usually develops at the sensi- 
tized sites in the rectum. As pointed out in previous com- 
munications (4), this signifies the presence of the un- 
altered peanut protein in the circulation and represents 
the allergic reaction of the sensitized mucous membrane 
to specific excitation by the circulating peanut antigen. 

A — Passive Local Sensitization of the Rectal Mucous 
Membrane. 

1. Sensitizing Serum: Peanut was selected as the 
antigen to be investigated solely because a serum which 
was particularly suitable for the study of this antigen 
happened to be available. It was obtained from a patient 
who manifested a very marked positive reaction to a skin 
test with peanut antigen and who developed immediate 
severe constitutional symptoms following the ingestion of 
this food. His serum showed a very high titer for reagin 
antibodies to peanut and was used in a dilution of 1 to 10 
for sensitizing purposes. 

2. Site of Sensitization: The rectal mucous membrane 
was sensitized at a distance of 2, 4 or 6 cm. from the anus. 
In some of the cases, the mucous membrane of an internal 
hemorrhoid was the site of sensitization. In every subject 
the skin on the forearm was also injected with the serum 
for purposes of control and comparison. 

3. Technic of Sensitization: All forms of nuts were 
excluded from the subject’s diet for a period of twenty- 
four hours previous to the sensitizing injection. The rectal 
mucous membrane was visualized with the aid of a rectal 
speculum. About 0.05 e.c. of the sensitizing serum was 
introduced into the mucous membrane on either the pos- 
terior or anterior wall of the gut. A 27 gauge needle was 
employed for the purpose and the procedure was seldom 
followed by any bleeding or subjective symptoms. 

B — Administration of the Protein Meal. 

One or two days after sensitization the patient reported 
without breakfast and was given the peanut meal. This 
was administered orally in most instances and consisted 
of 10 grams of raw' ground peanuts in 30 c.c. of water to 
which w r as added 1 gram of sugar and 0.05 c.c. of oil of 
cloves. In a small series of cases, the meal was introduced 
into the rectum or was directly applied on an applicator 
to the sensitized rectal site. 

THE REACTION FOLLOWING ORAL ADMINIS- 
TRATION OF THE ANTIGEN 

Following the administration of the peanut meal 
reactions developed at the sensitized cutaneous and 
mucous membrane sites. In most instances the re- 
action of the mucous membrane preceded that of the 
skin by several minutes. The reaction on the skin, as 
has been described in previous communications (5), 
consisted primarily of erythema and wheal formation 
and was usually preceded and accompanied by marked 
pruritis. The reaction at the sensitized sites in the 
rectum consisted of edema and hyperemia. The sub- 
jective symptoms associated with Its development 
varied with its location. Generally speaking, the 
nearer the sensitized site was to the anus, the more 
pronounced were the subjective symptoms caused by 
the allergic reactions. 

The onset of the local allergic reactions was usually 


heralded by the appearance of symptoms such as pru- 
ritis, burning, a sense of fullness, and a desire to 
empty the bowel. On proctoscopic examination, the de- 
velopment of an edema involving the sensitized site 
was the first objective finding. The edematous mucous 
membrane was at first paler than the contiguous 
mucosa. Within five minutes after its onset, the edema 
had reached its peak. Several minutes after the ap- 
pearance of the edema, a hyperemia started to develop 
This gradually grew in intensity for about ten 
minutes, the mucous membrane at the sensitized area 
becoming deeply congested. The inflammatory process 
was confined to the neighborhood of the sensitized site 
which acquired a milch deeper color than that of the 
normal mucous membrane. Associated with these 
changes there was an increase in mucous secretion 
over the affected area. The reaction reached its peak 
about fifteen or twenty m.inutes after its onset and 
then gradually began to subside. All traces of it were 
usually lost in about an hour. Several examinations 
of the mucous secretion produced by the allergic re- 
actions failed to show the presence of any eosinophiles. 
Attempts to aspirate fluid from the edematous area 
were unsuccessful. 

On six subjects an internal hemorrhoid was the site 
of sensitization (Table I, Cases 1-6, inclusive). In 
two-thirds of these cases, the mucous membrane re- 
action preceded that on the skin by two or three 
minutes. Pruritis accompanied the reaction in five 
cases. A sense of fullness in the rectum and a desire 


to empty the bowel were present in two patients. Only 
one complained of a burning sensation in the rectum. 
Objectively, the reactions all showed characteristic 
edema and hyperemia. 

In ten subjects, the mucous membrane of the rectum 
was sensitized 2 cm. from the anus (Table I, Cases 
7-16, inclusive). In all but one, the allergic reaction 
in the rectum preceded that of the skin by several 
minutes. The subjective symptoms differed from those 
of the previous group in that pruritis was less com- 
monly noted. A sense of rectal fullness was reported 
by seven of the group. Desire to empty the bowel was 
experienced by six patients and three complained of 
burning in the rectum. Objectively edema and hyper- 
emia were present in all ten subjects. 

In eight cases, the rectal mucous membrane was 
sensitized at a site 4 cm. from the anus . (Table I, 
Cases 17-24, inclusive). Five of these patients com- 
plained of varying degrees of fullness jn the rectum 
and two complained of burning. Pruritis was presen ^ 
in only one patient. The subjective symptoms in tins 
group were less pronounced than those reported by 
the preceding groups, in whom the allergic reactions 


were closer to the anus. 

In fourteen subjects, the rectal mucous membrnn^ 
vas sensitized 6 cm. from the anus (Table I, Cases 
>5-38, inclusive). The subjective symptoms in tins 
rroup were relatively few. Pruritis was presen m 
wo cases and two others complained of fullness m 
he rectum. Rectal burning and a desire to empty tro- 
jowel was not reported by any of this E r0U P- ,, 
ibjective findings at the 6 cm. level were more an i 
:o observe through the proctoscope than in the P 
leding groups. In all respects, however, they are 
same as those already described. 

In the twenty-two cases in which the local re< 
jeeurred at the 4 and 6 cm. levels, the average i 
iction time of the mucous membrane was about 
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same as that of the skin. In the preceding groups, 
where the sensitized sites were nearer the anus, the 
mucous membrane reaction usually preceded that at 
the cutaneous site by several minutes. It is not im- 
probable tii at the difficulty in detecting the exact time 
of the onset of those reactions which occurred higher 
up in the rectum is responsible for the apparent delay 
in reactions at these levels. 


RECTAL ADMINISTRATION OF THE PEANUT 
ANTIGEN 

In eight subjects, the antigen was introduced into 
the rectum (See Table II). In three instances, the 
full protein meal was given. In five subjects a cotton 
swab saturated with several cubic centimeters of the 
peanut meal was locally applied to the sensitized 
mucous membrane site. In three of these cases, this 


Table I 

Summary of results following oral administration of antigen 


Case 

No. 

Diagnosis 

Site of 
Sensitisa- 
tion 

Absorptic 
in Mi 

Skin 

n Time 
eutes 

Rectal 

Truritis 

Subjective £ 

Dullness 

ymptoms 

Desire to 
empty 
bowel 

Burning 

j 

1 

Gastric Kotirwh 

Int. Hem. 

17 

25 

X 




2 

Hemorrhoids Combined 

1 

Int. Hem. ; 

u 

12 

X 




3 

Chronic Cholecystitis 

Int. Hem. | 

s 

6 

X 




■; 

Gastric Neurosis 

Int. Hem. * 

17 

15 

* 1 

X 

X 


5 

UIeerati\e Procto-Sifrmouii- 
tis 

Int. Hem. j 

15 

12 

i 

X 

X 

X 

c 

Carcinoma of Pancreas 

Int. Hem i 

16 

14 

1 

* i 


X 


4 

Cholelithiasis 

2 cm. 

0 

6 

1 

> 

X 

X 


S 

Duodenitis 

2 cm. , 

10 

It 

l 

1 

¥ 


X 

0 

Chronic Cholecystitis 

2 cm. 

ii 

10 

} 

X 

X 


10 

Duodenal Ulcer 

2 cm. 1 

25 

25 




X 

11 

Ca, Greater Curvature of 
Stomach, non-obstructive 

2 cm. 

11 

1 

10 



X 

X 

1C 

Hi pcrtcnM\ c Arteriosclero- 
tic Heart Pi'ca^c 

2 cm. 

IS 

15 


X 

X 


13 

Chronic Ctiolcerstiti. 

2 cm. 

10 

S 


X 

X 


11 

Chronic Cholecystitis 

2 cm. 

15 

IS 


X 



15 

Chronic Cholelithiasis and 
Chronic Appendicitis 

2 cm. 

20 

25 


X 



16 

Chronic Choiccj otitis 

2 cm. 

20 

IS 

X 

X 

X 


IT 

Gastric Ulcer 

4 cm 

20 

16 


X 



IS 

Pernicious Anemia 

4 cm 

13 

12 


X 



19 

Carcinoma Colon 

■1 cm. 

10 

20 


X 



20 

Duodenitis 

1 cm. 

21 

21 





21 

Chronic Choleo otitis 

4 cm. 

15 

IS 


X 



22 

Chronic Cholecystitis 

4 cm. 

IS 

20 

X 




23 

Internal Hemorrhoids 

4 cm. 

10 

20 




X 

21 

Chronic Cholecystitis 

4 cm. 

20 

22 




X 

23 

Hypochromic Anemia 

6 cm. 

25 

— 





26 

Gastric Neurosis 

C cm. 


9 


X 



27 

Gastric Neurosis 

6 cm. 

17 

15 





2S 

Chr. Lead Poisoning 

6 ctn. 

17 

16 





20 

Visceroptosis 

6 cm. 

17 

20 





30 

Duodenal Ulcer 

6 cm. 

16 

15 





31 

Duodenal Ulcer 

6 cm. 

25 

* 25 





32 

Proctitis 

G cm. 

10 

12 





33 

Visceroptosis 

6 cm. 

10 

20 





31 

Chronic Cholecystitis 

6 cm. 

17 

20 





35 

Ca. of Stomach 

6 cm. 

15 

14 

X 




36 

Duodenal Ulcer 

6 cm. 

25 

30 





37 

Duodenal Ulcer 

6 cm. 

16 

17 

X 




33 

Duodenal Ulcer 

6 cm. 

22 

15 


X 
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swab was 'left in situ; in the remaining two it was 
withdrawn. 

In the three cases in which the entire meal was ad- 
ministered by rectum the reaction seemed to develop 
in the same manner as noted after oral administration 
of the antigen. However, in subjects 14 and 15, who 


The cardinal and constant characteristics of the 
allergic reactions in the passively sensitized mucous 
membrane of the rectum are essentially the same as 
those which were observed in the allergic reactions of 
other mucous membranes. They consist of edema, 
erythema and increased mucous secretion. The allergic 


Table II 

Summary of results following rectal administration of antigen 





Site of 

1 

1 Reaction Time 

' Subjccthe Symptoms 

1 




Sensitize.- 

in .Minutes 








lion 

i 




1 

i 




Distance 






| 

Amount of 

Ca«=e 


from Anus 



Pruritis 

Full- 



, Antigen 

No. 

Oiftgno^y-* 

in cm. 

Shin 

Rectal 


ness 

bowel 

* 1 

run 

30 

Bleeding Duodenal Dicer 

6 

23 

20 





meal 









! 

Full 

*14 

Chronic Cholecystitis 

2 

1? 

35 


X 


X t 

meal 



(2! 

(1C) 

(IS) 


(X) 


1 

Full 

•to 

Chronic Cholelithiasis 

2 

33 

24 

f (x) 


\ 

meal 



(2) 

(20) 

(25) 

f 



Cotton 

40 

Visceroptosis 

2 

20 

in 

i x 



sivnb 






l 

{ 


i 

Cotton 

41 

Internal Hemorrhoid 


19 

36 

1 X 


\ 

sivab 






1 



Cotton 

AZ 

Internal Hemorrhoid 


Id 

10 

( X 


) 

X * 

swab 






1 


j 

Cotton 

43 

Lend Poisoning 

4 

22 

18 



f 

swab 









Cotton 

44 

Colitis 

4 

14 

10 

i 



f\vab 






1 


• 


•Headings in parenthesis represent results, following oral administration of antigen in same patient. 


had been tested on separate occasions by both methods 
of antigen administration, the reaction time was 
shorter by several minutes with the rectal than with 
the oral technic (See Table II). 

In the five subjects in whom a minimal amount of 
the peanut meal was applied on a cotton swab solely 
to the sensitized site, the allergic reactions which de- 
veloped were similar in character to those noted when 
the full meal was administered either by rectum or 
given by mouth. These reactions, however, did not 
reach their maximum until after the skin reaction had 
appeared. 

DISCUSSION 

In previous investigations (1, 2) it has been shown 
that the external mucous membranes in normal 
humans, such as those of the eyes and nose may be 
passively and locally sensitized by the injection of 
human reagin-bearing sera. In the present communi- 
cation the writers have demonstrated that the rectal 
mucous membrane may be similarly sensitized. The 
fact that reagins can be fixed in the mucous membrane 
of the gastro-intestinal tract as well as in those of 
the ophthalmic and respiratory organs, suggests the 
universality of reagin fixation in human mucous 
membranes. 

In the ophthalmic and nasal studies, the allergic re- 
actions were usually elicited by the external or direct 
application of the related offending antigens to the 
sensitized mucous membranes. In the present study, 
however, they were produced by the oral administra- 
tion of the antigen as well as by its local application. 
The ingested antigen reached the sensitized site by 
way of the circulation. This, no doubt, is the manner 
in 'which antigenic stimulation of allergic mucous 
membranes occurs in many forms of food hypersensi- 
tiveness. 


reaction of the passively sensitized rectal mucous 
membrane is short-lived and disappears within an 
hour. A strong reaction usually neutralized the fixed 
antibodies so that, on subsequent feeding of the 
antigen, no further local reactions occur. Occasion- 
ally, however, a second mild reaction may be obtained 
upon restimulation of the site. 

The allergic reaction of the rectal mucous membrane 
was associated with symptoms which varied with the 
individual and with the site of sensitization. They in- 
cluded such complaints as pruritis, rectal fullness, de- 
sire to empty the bowel, and burning. The closer the 
inflammatory reaction of the mucous membrane was 
to the anus the more severe were the complaints, usu- 
ally the subjective symptoms preceded the appearance 
of the local- reaction. Pruritis was present in mori o 
the patients in whom the reaction occurred on a sensi- 
tized internal hemorrhoid. Fullness and desire to 
empty the bowel was a more common complaint when 
the reaction occurred at a distance of 2 or 4 cm. from 
the anus. When reaction was at the G cm. level, l ic 
paucity of subjective symptoms was quite noticeabe. 

The local application of the antigen to the sensitizf ( 
sites in the rectum revealed some findings which i us 
trate the possible mechanisms which may be invo \e< 
in gastro-intestinal allergy in humans. It was no e. 
that, on the rectal administration of the antigen, i 
edema at the sensitized site began to develop mow >• 
This reaction preceded the lighting up of the control 
site on the skin by as much as six minutes. With me 
appearance and development of the cutaneous icac ton. 
the edema and erythema at the recta! site became m 
intense and rapidly reached its height. This 
of events was the same when the entire men] w "is 
troduced in the rectum and when only a small anio, 
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of it was applied on an applicator to the sensitized 
site. It suggested the probability that the amount of 
antigen in contact with the mucous membrane was 
not necessarily more important in determining the in- 
tensity of the reaction, than the amount that reached 
the sensitized site by way of the circulation. The fact 
that the local reaction did not reach its maximum until 
there were evidences of a general systemic dissemina- 
tion of the antigen emphasizes the importance of this 
factor in the mechanism of food allergy symptoms in 
humans. It is quite evident, therefore, that in con- 
sidering the mechanisms by which food or drugs may 
cause allergic manifestations, there are three possi- 
bilities to be considered : first, that symptoms may re- 
sult from the direct intimate contact of the offend- 
ing allergen with the sensitized mucous membrane; 
secondly, that the reaction of the sensitive mucous 
membrane may be the result of stimulation from an 
antigen which had been absorbed into the circulation 
from another part of the gaslro-intestinal tract; and 
thirdly, that both mechanisms may be jointly involved. 
The fact that an antigen may cause disturbances of 
sensitive mucous membranes, locally and at a distance, 
within the period of a few minutes, may explain some 
of the bizarre and unusual clinical pictures which 
sometimes occur in food allergy. 

CONCLUSIONS 

1. The rectal mucous membrane can be passively 
and locally sensitized with human reagin-bearing sera. 

2. The allergic reaction can be induced by either 
the oral or the rectal administration of the antigen. 

3. The allergic reaction consists of edema, hyper- 
emia, and increased mucous secretion. 

4. Subjective symptoms, such as pruritis, burning, 
a sense of fullness, and a desire to empty the bowel, 
are commonly associated with the allergic reaction 
and vary with its location. 

5. The allergic reaction in the sensitized mucous 
membrane of the gastro-intestinal tract may be in- 
duced by antigen which is in direct contact with it or 
by absorbed antigen which reaches it via tile circula- 
tion or by both. 
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DISCUSSION 

DR. ALBERT F. R. ANDRESEN (Brooklyn, N. Y.) : 
This beautiful and very important presentation has 
demonstrated to us the nature of the reactions that take 
place in the gastro-intestinal tract in allergy. I think it 
is one of the most beautiful demonstrations that I have 
ever seen. It shows us that the reactions in the gastro- 
intestinal tract may be due not only to local contact with 
the food to which a patient has been sensitized, but that 
they are probably more frequently due to absorbed food 
antigen in the circulating blood. The rapidity with which 
absorption has taken place is one of the remarkable things 


demonstrated. Within twelve or fifteen minutes after in- 
gestion, the reaction was noted at the rectum. 

Some clinicians have doubted that pruritus ani could be 
due to food allergy, because the irritation occurred so soon 
after the food was taken, but we have been shown that 
direct absorption of the food protein, unchanged, takes 
place with great rapidity. 

The rectal symptoms usually attributed to allergy, pru- 
ritus ani, and even actual ulceration, can easily be under- 
stood when we conceive of repeated insults to a rectal 
mucous membrane permanently sensitized, and we can 
easily understand how even severe conditions like ulcera- 
tive colitis are so frequently caused by a food allergy. On 
the other hand, bacterial allergy might be the explanation 
for similar phenomena occurring in the stomach as were 
shown by Dr. Crohn and Dr. Shwartzman in a previous 
paper today. 

This paper is another very important contribution to 
the subject of food allergy and helps us to understand 
better what is going on in a sensitized individual. 

I compliment the authors on what they have done. 

DR. T. T. MACKIE (New York, N. Y.) : I should like 
to echo Dr. Androsen in congratulating Dr. Gray and Dr. 
Walzer on the work which they have presented here this 
morning. We have had a good many reports in recent 
years in the clinical literature indicating the validity of 
so-called food allergy in the intestinal tract. This paper 
which has been presented this morning is one of a group 
of studies which Dr. Walzer and his associates have 
carried out, which present the first objective experimental 
evidence demonstrating the validity of the allergic 
mechanism in the intestine. 

To be sure, it is passive sensitization, which is not the 
mechanism which would be involved in the production of 
symptoms in tlio human being. As yet no one has suc- 
ceeded in producing active sensitization. It would appear, 
however, that this is merely a matter of time nnd of de- 
vising a satisfactory technic. This study and the others 
which fall in the same group, constitute definite proof that 
the intestinal tract, including the stomach and areas 
below, to the rectum, may properly be spoken of as a shock 
organ. 

The implications of this work, I think, owe very great, 
and again I should like to congratulate the authors. 

DR. ARTHUR J. ATKINSON (Chicago, 111.) : I should 
like to substantiate Dr. Gray’s observations. We have pro- 
duced a similar phenomenon and acute ulcers in dogs in 
an exteriorized segment of the colon, by actively sensi- 
tizing dogs to various foreign proteins, by injecting these 
foreign proteins intravenously and subsequently injecting 
the same protein in an exteriorized segment of the colon. 

In some of the dogs ulcers developed,, but wc could not 
make these ulcers chronic. They would heal in spite of 
subsequent injections. All the dogs did not show ulcera- 
tions although they did show the same type of phenomena 
that Dr. Gray had pointed out. 

This work was done after Dr. Ivy had produced ulcers 
of this type in the stomachs of dogs by active sensitization. 

DR. A. C. IVY (Chicago, 111.) : Mr. Chairman, there is 
one question which I have in mind which I should like to 
put to Dr. Gray and see whether he can answer it. It is: 
I obtained the impression that the sensitization he ob- 
served did not last very Jong, and desensitizntion resulted. 
That is exactly what we observed in the allergic ulcers 
we produced a number of years ago in the pyloric mucosa, 
nnd in the duodenal mucosa. Continued administration of 
the antigen produced desensitization. Now, if allergy plays 
an important role in the human being in the production 
of pruritus ani and of ulcers in the colon and stomach, I 
wonder why some sort of dosensitization process does not 
occur and lend to the spontaneous relief of the condition. 

DR. B. M. BERNSTEIN (Brooklyn, N. Y.) : From the 
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point of view of desensitizution, there are two cases I 
should like to report. One is that of a doctor, who had 
an ulcer for a number of years and suddenly found he 
had hay fever. During the time lie was getting pollen in- 
jections, he had no pains of any kind. He then found that 
every time he had an upper respiratory infection, if he 
didn’t take any pollen, he had pains; if lie took pollen, he 
had no pains. 

Another man only recently came into the office with re- 
currence of severe ulcer symptoms. For a number of 
years he had had recurrences only during the time he 
had upper respiratory infections. I was giving him non- 
specific therapy. During the course of injections he had 
a severe upper tespiratory infection and yet in spite of 
that, had no recurrence of symptoms. 

i think those two cases show the d (‘sensitization pheno- 
menon. We combine the Shwartzman phenomenon and 
the allergic factor at the same time. 

DR. IRVING GRAY (Btooklyn, N, Y.) (closing the 
discussion) ; I wish to thank Drs. Andrescn, Alackie, At- 
kinson, Ivy and Bcutstein for their discussion of our 
presentation. 

In our studies we have shown that the mucous 
membrane of the gastro-intestinal tract can be passively 
and locally sensitized. We have had the opportunity of 
presenting to you the phenomena associated with the local 
allergic reaction in the mucous membrane of the rectum, 
colon and ileum. While the clinical symptoms of gastro- 
intestinal allergy have been recognized we belieie that 
this is the first time us stated by Dr. Andresun that edema 
and hyperemia of the* human gastro-intestinal mucous 
membrane has boon experimentally produced and demon- 
strated. 

Dr. Alaekie has been interested in the subject of active 
sensitization. This field of investigation in immunology 
has attracted the attention of many investigators but to 
date little has been accomplished. The work that Dr. 
Atkinson has cited in experimental studies on the colon 
of dogs is interesting but we have hud no experience in 
this type of investigation. 


Dr. Ivy has raised the question of desensitization. Tins 
subject has been widely studied by the allergists and I 
believe that it is the accepted opinion today that treat- 
ment directed toward specific hypersensitivcnes 3 as it 
occurs in hay fever or food hypersenoitivenesa may bring 
about improvement or cessation of objective symptoms bv 
some alteration in the shock tissue. The fact remains that 
on the study of the blood serum after such successful 
treatment, Die reagin antibody content remains essentially 
the same. 

In our present communication we have called attention 
to the fact that after passive sensitization of the mucous 
membrane, administration of the antigen is followed by 
an allergic reaction which usually neutralized all the anti- 
body at the site of the injection. It is pertinent at this 
time to point out that the reagin antibody is fixed in the 
ti“sues at the site of local injection and is not absorbed. 

The allergic reaction which we have described In this 
pre-en tation, as previously demonstrated by Dr. II. IVal- 
zer, ij due to the absorption of the whole unaltered protein 
into the circulation and its reaction at the local site of 
sensitization. The recent experimental work on dogs by 
Alexander, Shirley and Allen conclusively proves that un- 
altered protein is absorbed into the genera] circulation by 
way of the lymphatics emptying into the thoracic duct 
Those studies are important because they show that whole 
protein reaches the general circulation in not insignificant 
amounts without passing through the liver. The allergic re- 
action as described in our communication is brought about 
by the reaction in the passively sensitized tissues between 
the Injected antibody and the related protein which has 
been ingested and absorbed in on unaltered state. Altera- 
tions in N-ray patterns of the stomach and colon following 
the administration of barium to which hud been added the 
specific excitant in allergic individuals has been recently 
reported by Fries and Zismore of the Walzer clinic in 
their studies in allergic children. 

We are hopeful that from all these various studies 
further progress in the field of gastro-intestinal allergy 
will be made. 


Secondary Effects of Radiation Upon the Rectum Following the 
Treatment of Extrarectal Pelvic Lesions* 


Bv 


L. K. FERGUSON, M.D., F.A.C.S.t 

PHILADELPHIA, PENNSYLVANIA 


G REAT advances have been made in the treatment 
of malignancy of the uterus, prostate and bladder 
by the use of radium and cross fire roentgen-ray 
therapy. The action of these therapeutic agents, how- 
ever, cannot always be confined to the organ involved 
in the malignant process. It is not surprising, there- 
fore, that the irradiation should affect the rectum. 
The proximity and fixation of this structure in the 
pelvis has resulted not infrequently in secondary 
effects, which may be mistaken for an extension or 
recurrence of the malignancy, and in symptoms which 
may make the cure seem worse than the disease. 

Buie and Matmgren (1), in 1930, reported a study 
of 65 patients after irradiation therapy in the pelvis. 
They described the lesions and the symptoms and out- 


*Rcad at the Annual Mediae of American Gaatro-Entarologlcal .Aasd- 

tAsa^iate 'i^S«OTW, lt Unfv U cmity d pinnsyl'vanla, Sun-eon Phtladel- 
phia General Hospital. 


lined treatment by rectal irrigations and instillations. 
Jones (2) in 1932, again mentioned the rectal and 
bladder complications encountered in the treatment or 
carcinoma of the cervix. He spoke of two types o 
rectal complications, the early, characterized by re- 
quency of defecation and tenesmus, and the late, waic 
was often mistaken for a recurrence of the ma ig- 
nancy. In the later type, severe pain, tenesmus, an 
blood and mucus in the stools were prominent symn 
toms. He pointed out that digital examination was ex 
tremely painful, and that on proctoscopic inspection, 
ulcers, seal's and telangiectases were noted m 
rectum at the level of the cervix. Later, Jones an 
Collins (3, 4), reported 6 cases of stricture of 1 
sigmoid and 1 of the small intestine after irradia io- 
therapy of carcinoma of the uterus. 

In 1935, Newell and Crossen (5) reported o cas s 
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of rectal stricture after radium and roentgen irradia- 
tion for carcinoma of the cervix. The strictures ap- 
peared as long as 2 years after therapy and were all 
easily treated by dilatation. They state that they 
"have come to expect considerable rectal irritation in 
the effective irradiation treatment of carcinoma of 
the cervix, the rectal mucosa apparently being more 
susceptible to the effect than the bladder mucosa. 
Ordinarily the rectal irritation subsides after 2-3 
weeks. In some instances, however, the rectal irrita- 
tion progresses to ulceration and infiltration with 
subsequent stricture formation.” Other authors have 
also mentioned the rectal disturbances associated with 
irradiation therapy for uterine cancer (6, 7). 

David and Lauer (8), in 1932, reported a case of 
rectal stricture following irradiation treatment of 
carcinoma of the prostate and David (9) later re- 
ported on burns of the rectum following radium ap- 
plications for carcinoma of the rectum and prostate. 
Bothe (10) mentioned variable bowel symptoms rang- 
ing from mild to severe diarrhea following roentgen 
therapy in cases of bladder tumors. 

It is the purpose of this paper to describe the types 
of irradiation reaction observed in the rectum, to 
emphasize that they are not due to a recurrence or an 
extension of the malignancy, to detail their clinical 
course and to suggest methods of treatment. 

IRRADIATION REACTION IN THE RECTUM 
FOLLOWING ROENTGEN IRRADIATION 
FOR CARCINOMA OF THE PROSTATE 
AND BLADDER 

Two patients were observed following intense ir- 
radiation, one for carcinoma of the bladder and the 
other for carcinoma of the prostate. In both cases, 
several series of cross fire roentgen-ray treatment 
were given through multiple ports, both anteriorly and 
posteriorly. In both patients there developed a browny 


edema of the skin with pigmentation, and during the 
period of treatment there were intermittent attacks 
of diarrhea. The patient with, bladder carcinoma 
began to develop intense tenesmus with the passage of 
blood and mucus, about G months after his first treat- 
ment. When first seen 9 months later he had practi- 
cally no control of his bowel movements. Similar 
symptoms appeared in the other patient, except that 
incontinence did not occur. Both were troubled by 
painful, almost prostrating spasms of the colon at the 
time of bowel movements, , especially following bouts 
of temporary fecal impaction, at which times rectal 
bleeding and irritation became more marked. 

The findings on examination were somewhat alike 
in both cases. Beginning about 5 cm. from the anal 
orifice, the rectum was narrowed to a diameter of 
about 1 cm. (Fig. 1). The introduction of the finger 
into the rectum, even with the utmost gentleness, was ' 
painful. The rectal wall felt uniformly thick and in- • 
durated but not woodeny hard. The stenosis was due 
to a contraction of the entire rectal wall. In the patient 
with the most severe symptoms, there was at first 
noted a longitudinal ulceration with a gray indolent 
base. The ulcer healed slowly during the period of 
several months ‘observation, and with its healing the 
marked tenesmus and fecal incontinence became less 
prominent. The mucosa of the other patient was pale 
and thin. This patient died of uremia due to a carci- 



Fig. 2. Specimen following roentgen treatment for 
carcinoma of the prostate. Note ‘the localized area of 
stenosis and thickening of the rectal wall in the lower 
rectum. Case 2. 


714 


American Journal of Digestive Diseases and Nt rrnmox 



'•i»- -B? 

■’tff :: y ■■ : ■?’ ■ 7^1 

■ .... ■■ 8 ■' .■■ 7 

■ >tJ( i * ■» . •• .! ’ ‘ tJ * \ 

‘ * ■ ! ■ i . ' 



r • ■ •• 

» ■ . ■ ■ ■ ■ . ■ ■ . ■ . . vr***? 

:■ .> -■ 

; . .. ' ■ 

■ t. . , • ■ . • ? ■v>*wj r -r * tl 

iT V- o' '■ .dfeg|S 

fl- 

f ? s * a \' ‘ 5 5F’'~ . •••v 


Pip. 3. Gross section of the rectum through the aren of 
rectal stenosis, showing marked ntvophy of the rectal 
mucosa with a slight degree of fibrosis in the sub-mucosa 
and museulnris. The chief thickness of the bowel wall and 
the probable cause of the stenosis is marked degeneration 
with swelling and edema in the muscular cents, especially 
the circular muscle. Case 2. 


nomntous obstruction of the ureters. He was found 
to have a stenosis of the rectum about 5cm. long due 
to a marked thickening of the rectal wait involving its 
entire circumference: the rectum was not involved in 
the carcinomatous process. Sections of the gut at the 
stenotic area showed a marked atrophy of the mucosa 
and a relatively slight amount of fibrosis. The thick- 
ness of the rectal wall was largely due to a marked 
degeneration of the Inner circular muscle with swell- 
ing of the muscle fibers and edema. The outer longi- 
tudinal layer showed definite hypertrophy (Figs. 2, 
3, 4). 

The symptoms of these patients can be easily under- 
stood when the lesion is once recognized. The ampulla 
of the rectum is practically obliterated by the rectal 
stenosis, making frequency of movements. The irrita- 
bility of the rectum produces marked spasm of the 
bowel with excessive mucus secretion. Bleeding is due 
to the trauma of the stool passage through the stenotic 
area and over the intensely hyperemic and thickened 
bower wall. 

The treatment of these patients is difficult. In both 
cases colostomy was suggested as a method of re- 
lieving the distressing symptoms. Because of local 
recurrence this was refused. Improvement in the 
symptoms was obtained by the careful regulation of 
the diet, with the administration of mineral oil, 
bismuth subcarbonate and charcoal. 

Case I. F. C. A., male, 64 years. In March, 1035, the 


patent developed hematuria. On c.vstoscopic examination 
a papillomatous carcinoma of the bladder was found. He 
wan given a series of roentgen ray treatments from April 
4 to May 13, 1935, the dosage of which was not known 
to us. 

Hnnitimn Irradiation: Fir.it news, begun June 8, 3335' 
when the patient wan transferred to the University Hos- 
pital: 1 65 Kv, 15 Ma, with a thorneus filter equivalent to 
2 mm. Cti. nt 50 cm, T.S. distance. About 200 r were given 
through five 15 x 15 cm. portals, two iliac, two gluteal 
and one perineal. 7’he patient received about 2000 r x 4, 
plus 1000 r into the perineum in 46 days. 

Second nr run, begun October 8, 11335: the same physical 
factors were used. The patient received 2000 r s 5 in GO 
days through portals ns outlined above. In addition, two 
8 X 10 cm. portals below the gluteal portals received 2000 
r x 2 in 12 days. The lust treatment was given on De- 
cember 2J, 1935. 

October, 1935: The patient began to have urgency ar.d 
frequency of bowel movements. In the spring of 1930, his 
rectal symptoms became much worse, with frequency of 
movements containing blood and mucus. 

July 8, 1956: the remaining bladder tumor was removed 
by electrocoagulation. 

September, 1936: patient examined for, the first time; 
he had practically complete incontinence and constant 
urgency. Tiie bowel wall was found to be thick and hvpcr- 
emic. Along the lateral and anterior wall on the right 
side, there was a long narrow ulceration which had a 
grayish indolent ha»o. Bleeding occurred on slightest 
trauma. The proctoscope could be advanced for about 10 
cm. from the external orifice. 

November, 3936: patient very much improved. On occa- 
sions he developed fecal impaction with marked spasm. 
The lumen was contracted to about 1 cm. at a point be- 
ginning nbout 6 cm. from the external orifice. The ulcers* _ 
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Fig. 4. Section fi-om the rectum about two inches sk 
the area of stenosis. The bowel wall is of normal thicHn 
for comparison with Fig. 3. Case 2. 
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i'll”. Ti. IHiiprnmtnntic drawing t<» show file of localised 
pii-etitl* fol’-wirg radium nr.'! n«-ntgvn irradiation for 
carcinoma nf ‘.he cervix. 


thin n: r I'i tt> lx- covered with granulation tviuv. The 
hitter «n wa- red arid thick nnd !'!■“! wily <m 
trauma. 

jirt !. !!'■';*: path fit v. a- hoc im: h-IO hnwrl m'lVdiicnts 
daily; and there ten* cor.jsdcrr.bte bh->d ami mums in the 
• Itn'N. c»j»erially if the fie.d material »■".* form'd. The 
h "'i ! tn'iv’tv.' nt-i were a*— x-iatrr! v.ith pr.-tniling ? pa -nv- 
of abdominal nmi pelvic pr.in. Examination -bowed defi- 
r.itf annular strirtur'- (limit 1 cm. in diameter and about 
- cm. In nr in tie- h>wvr rectum. fV!o«toaty u.t iwm- 
nltmha! hat reftr«l 1 renin- i.f hlndd'r recurrence. 

tV,--'* II. M. -T. M.. mah*. yean-'. Oirriitoom nf -- 
;vrnj(/)fr. 

jv T/.i ropy: /Vr- ' . . re* * , bi-c.in Augml CO, 
IKS: h voltage radiation, Jitfi Kv. 15 Mn, filter- 0.5 
cm. On. phis C min. Ah 5n cm. T.S. dhtanre. The r.itlia- 
tien w:,- dir<ctni through S }*>rta!« im n'litini: If- x 15 
cm., ta<i ilia-* ami two glut'-al ; 105 r were riven per day. 
The r-T-ien’. trrciV'-d ntmul 1 c 50 r to ear); ihin portal in 
Co day. 

F'fip'i *>->i ''t, begun Ilererirher Cl. It'Cl; the same 
physical factors v.rre employed except that C mm. Cu. 
were me-! instead of 0,5 mm. Al-mt C000 r men- delivered 
in each of four portal? in day- 6 . 

Third nr, re, begun May l.T, ltdlf.: the same physical 
fartors except n thomemi-, filler equivalent war u?i-d in- 
stead of the C mm. Cu. The patient received 1 500 r 
through a sacral porta! nml 2250 r through a peroneal 
portal in II day?. 

Octnlmr 22, Ud'fi: pro-tatic rc-eclinn. 

I ninth tr ee/, begun Dicemher 20, Kola: hilth voltage 
radiation u-itig 200 Kv; all other factors a- nhove. The 
patient was treated thmutth one Miprnpiihic and two 
id u teal portal?, 2000 r being delivcied through each portal 
In 21 dnyr, 

August IP, 10:10: patient complained of imirla-d tones- 
nuis and rectal hleedinir with bouts nf constipation and 
extreme pelvic pain. On examination, the lower rectum 
was found to he contracted to n diameter of about 1 cm. 

I lie hour! wall was thick mid indurated, the mucosa 
smooth nnd hvnercmic. Capillary hleedinir occurred on 
the slightest trauma. 


April, 1037: gradual improvement with reputation of 
the diet. Still had recurrent attacks of fecal impaction 
with symptoms of intestinal obstruction. The mucosa was 
pale: the bowel constriction was stilt present. 

April, 1D37: death front pyonephrosis with complete 
block of the ureters by carcinoma. The rectum showed n 
definite urea of stenosis about 5 cm. long; the lumen was 
contracted to about 1 cm. There was no involvement of 
the rectum by the carcinoma. The stenosis was clue to a 
mnrked thickening nnd contracture of the bowel wall 
which wns found on microscopic section to be due to a 
depencration nnd edema of the inner circular muscle and 
a definite hypertrophy of the outer lonpitudinnl muscle. 
The muco-'a was atrophic; there was relatively little 
fibrosis in the bowel wall. 

REACTIONS IN THE RECTUM FOLLOWING 
RADIUM ANI) ROENTGEN IRRADIATION 
FOR MALIGNANCY OF THE CERVIX 
AND UTERUS 

Six patients have been observed with rectal lesions 
fnlloivinp radiation therapy for malignancy of the 
cervix and uterus. The usual treatment was the im- 
plantation of radium in the cervical canal and a pains), 
the cervix and in a eolpostat around the cervix, fol- 
lowed h.v cross fire roentpen irradiation throuph 
multiple ports, both anteriorly and posteriorly, in one, 
to three series. Most of these patients developed 
temporary rectal irritation which subsided a few 
weeks after therapy. In five of the six eases there is 
no evidence of recurrence of the carcinoma. 

The symptoms of the secondary irradiation reaction 
were similar in all eases, and appeared from 3 months 
to 2 years after the radium treatment. Diarrhea, rectal 
hleedinp, recta! pain and tenesmus were the usual 
symptoms. The diarrhea was not of the usual type, 
hut was characterized by one soft or formed move- 
ment in the morninjr followed by several liquid evacua- 
tion? enntainiw: little focal matter. There were often 
S to 10 stools pep day, Hleedinp from the rectum was 
the most alarminp symptom to the patients. It ap- 
peared not only at (lie time of stool hut there often 
followed, an hour or two later, an evacuation consist- 
ing largely of blood clots. 

The findinps on examination were of two types. The 
first type is characterized by a localized area of in- 



, I’hr. (i. Biopsy from area of acute proctitis, Case 5. 
Note marked mucous depencration of the rectal glands, 
round cell infiltration with hyperemia nnd edema of the 
tissue of the rectal wall. 
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tense hyperemia and swelling of the anterior recta] 
wall about 6-7 cm. long, corresponding to the position 
of the cervix (Figs. 5, 6). The rectal mucosa appears 
normal both above and below the area. Bleeding which 
was produced by the slightest trauma appeared to be 
a diffuse capillary hemorrhage and is so profuse as to 



found that the above course of therapy was successful 

Case III. E. H., female, 42 years. Carcinoma of the 
cervix, cervicofundal type. Supravaginal hysterectomy 
was perfoimed March 12, 1936. 

Radium Irradiation: March 30, 193G: 100 mg. ladium 
m cervix with 1 mm. platinum and 2 mm. rubber for 24 



Figs. 7 and 8. Ulceration of the rectal mucosa following radium and roentgen irradiation therapy for carcinoma of 
the cervix, Case 7. Note shallow ulcers with indurated base, 6 months after last roentgen tieatment and 1 year after 
radium applications. Fig. 8: 3 months later; ulcers healed with scar formation and telangiectasis. 


obscure the field of examination and to produce clots 
in the rectal lumen. 

When observed over a period of 6-8 months, the 
swelling and hyperemia gradually decreases, and the 
rectal irritability gradually subsides. There is an 
exacerbation of the symptoms if the patient becomes 
constipated or strains at stool. 

The second type of irradiation reaction is character- 
ized in the same way by a localization of the rectal 
lesion to the anterior wall underneath the cervix. The 
mucous membrane is thin, pale, smooth and atrophic. 
It is marked by shallow ulcer-ations, the bases of which 
are dull gray in color, having much the appearance of 
a pseudomembrane (Figs. 7, 8) . There is no heaping 
up of tissue at the edge of the ulcer. Dotted over the 
unwrinlded mucosa are numerous telangectatic vessels 
w T hich seemed to lie almost on the surface of the bowel 
mucosa. From these vessels bleeding occurs in con- 
siderable amounts on the slightest trauma. 

Two patients with radium ulcerations have been ob- 
served over a period of months. In both cases ^.fhe 
ulcers have healed, in one patient in a period''of 3 
months, in the other in 10 months. Fibfnus scars 
dotted with telangiectases have remained. 

The treatment in these cases was designed to re- 
duce to a minimum all irritation to the rectum. As 
experience was gained it was found that the irrita- 
bility of the rectum gradually decreased and only 
bleeding remained as a prominent symptom. The use 
of a smooth diet with bismuth subcarbonate and 
powdered charcoal by mouth were found to be helpful. 
Mineral oil was given in quantities sufficient to keep 
the movements soft. Astringent and cleansing enemas 
were employed but were discontinued when it was 


horns. 100 mg. ladium with 2 mm. platinum and 1 cm. 
lubber in colpostat intravaginally for 24 hours. 

Roentgen Irradiation: High voltage radiation, 200 Kv, 
15 Ma> 0.5 mm. Cu. and 2 mm. Al, 50 cm. T.S. distance 
employed. Radiation directed through 15 x 15 cm. portals, 
two iliac and two gluteal. The patient received about 300 
v daily through 1 portal each day. About 1600 r was 
delivered in each of four portals in a period of 29 days 
ending on July 7, 1936. 

During the X-ray treatments the patient began to have 
some rectal irritation and in July her stools became 
smaller in caliber. In September, she complained of fre- 
quent stools, 7-8 daily, often containing fresh blood or 
clots. On examination, there was an area of edema and 
hyperemia of the anterior rectal wall underneath the 
cervix. Oozing occurred from this area on the slightest 
trauma. Theie were no other i octal lesions. 

November, 1936: patient complained of intense griping 
abdominal pains with 6 movements daily. Rectal bleeding 
less. 

April, 1937 : patient becoming weaker due to metastasis 
to the lungs. Bowel symptoms somewhat improved. A 
l ecto-vaginal fistula has developed. 

Case IV. H. B. TV., female, 52 years. Sarcoma of the 
cervix. Biopsy January 5, 1935. 

Radium Iriadiation: 100 mg. with 2 nun. platinum and 
1 cm. rubber in the vagina in a colpostat for 21 hours. 

Roentgen Therapy: First series, January 11 to Febru- 
ary 8, 1935: high voltage radiation, 165 Kv, 15 Ma, O.e 
mm. Cu. plus 2 mm. Al. Four 15 x 15 cm. portals, two 
anterior and two posterior pelvic. 200 r per day; total 
of 1600 r in each of 4 portals. 

Second series, April 8 to 20, 1935: same physical factors 
and 200 r per day; total of 1600 r in one anterior portal 
and 1600 r in each of two gluteal portals. 

Third series, November 2 to 29, 1935: same physical 


Ferguson — Secondary Effects of Radiation Upon the Rectum 


factors except a thoraeus filter equivalent to 2 ram. Cu. 
was used instead of the 0.5 mm. of Cu. 200 r per day; 
2000 r to each of two iliac and two gluteal portals. 

Fourth series, May 2 to 29, 193G: same physical factors 
except that 200 Kv. were used. 300 r given daily; 2000 r 
in each of two iliac and two gluteal portals. 

Following the last series of X-rays the patient had 
rather marked cystitis with dysuria. This gradually 
cleared up. 

October, 1930: patient first noted rectal bleeding which 
became more profuse. She often passed clots after her 
bowel movement. There was marked rectal tenesmus. 

January, 1930: rectal symptoms as above. Examination 
showed a localized area of hyperemia and swelling in the 
anterior rectal wall underneath the cervix. Diffuse bleed- 
ing occurred from this area. There were no other procto- 
scopic findings. Diet regulation plus the use of mineral 
oil, bismuth subcarbonate and charcoal was the treatment 
recommended. 

May, 1937 : patient saw bleeding on irregular occasions. 
No clots noted. On examination, the area of hyperemia 
and edema was much less definite, although still easily 
demonstrated. Bleeding was easily induced by slight 
trauma. 

Case V. J. S., female, 41 years. Dilatation and curettage 
with a diagnosis of functional uterine bleeding, January 12, 
1935. Tissue obtained was diagnosed as “questionable 
malignancy.” 

Radium: 50 mg. with 1 mm. platinum and 2 mm. rubber 
inserted into the uterine cavity for 0 hours. 

February 7, 1935: biopsy of the cervix. 

Radium: 100 mg. with 1 mm. platinum and 2 mm. rubber 
at the cervix. 100 mm. radium with 2 mm. platinum and 1 
cm. rubber in colpostat in the vagina for 24 hours. 

Roentgen Irradiation: First scries, begun March 13, 
1935: high voltage radiation, 105 Kv, 15 Ma, 0.5 mm. Cu. 
plus 2 mm. Al, 60 cm. T.S. distance employed. Radiation 
directed through one 20 x 20 cm. anterior portal and two 
16 x 15 cm. glutenl portals, treating one portal with 200 
r daily. Total of 1000 r were delivered in each of the three 
portals in 22 days. 

Second scries, begun June 17, 1935: same physical 
factors as above. 200 r given daily, using one anterior 
and one posterior pelvic portal; 1000 r given to each 
portal in 18 days. 

February, 1930: patient began to have rectal pain and 
bleeding. On examination, there was found a marked 
thickness of the rectovaginal septum. The rectum con- 
tained fresh blood and clots. On inspection of the rectal 
wall, there was marked hyperemia and swelling of the 
mucosa with diffuse oozing. Biopsy specimen removed 
from this area was reported as inflammatory tissue. There 
was no evidence of carcinoma. This patient continued to 
bleed from the bowel and was finally admitted to the 
medical ward for treatment of her secondary anemia. 

October 20, 193G: an exploratory laparotomy was per- 
formed and no lesion of the large bowel was found to 
account for the bleeding. 

March, 1937: patient still had occasional bleeding from 
the bowel. On inspection, the bleeding was seen to come 
from a localized area of the anterior rectal wall under- 
neath the cervix. The hyperemia was less marked than 
noted before. 

Case VI. L. P., female, 55 years. Carcinoma of the 
body of the uterus extending into the left broad ligament. 

Roentgen Therapy, summer of 1932: 0 treatments, 
amount unknown. 

Radium: September, 1932: 2400 mg. hours r into the 
uterus. March, 1933: 1200 mg. hours r into the uterus. 
July, 1934: 2400 mg. hours r into the uterus with 1 mm. 
platinum and 1 mm. rubber. 

Roentgen Therapy: July 20, 1934: high voltage radia- 
tion, 165 Kv, 15 Ma, 0.5 mm. Cu. plus 2 mm. Al Filtration, 


50 cm. T.S. distance employed. Through two iliac and two 
gluteal 15 x 15 cm. portals, 150 r were given daily until 
1G00 r was delivered in each of four portals during 27 
days. 

January, 1936: patient began to note bleeding from the 
bowel, usually not associated with the bowel movements 
which she had habitually in the morning but in the after- 
noon when the movement would consist of clots of blood 
with little or no feces. She was troubled frequently with 
abdominal distention. 

April, 193G: proctoscopic examination showed the bowel 
wall thickened and the mucosa hyperemic along the sacral 
curve of the rectum about 10 cm. above the external 
orifice. The lumen was contracted to about half the 
normal diameter and bleeding occurred on slight trauma. 
Barium enema showed a lack of haustral markings indi-. 
eating an irritable colon. The patient was advised as to 
regulation of diet and given charcoal, bismuth subcarbon- 
ate and a mild cathartic. 

October, 193G : the patient had had very slight bleeding 
from the bowel occasionally. The lumen was much in- 
creased; hyperemia was less. 

April, 1937: slight bleeding noted once or twice a 
month. No other symptoms; proctoscopic picture showed 
little change. 

Case VII. J. R., female, 42 years. Carcinoma of thte 
cervix involving the posterior lip. 

Radium, May 1G, 1935: 100 mg. radium filtered with 1 
mm. platinum and 2 mm. rubber held -with a stitch against 
the posterior lip of the cervix. 100 mg. radium filtered 
with 2 mm. platinum and 1 cm. rubber in colpostat in the 
vagina. Irradiation applied for 24 hours. 

Roentgen Irradiation: First series, begun June 19, 1935: 
high voltage radiation, 165 Kv, 15 Ma, 0.5 mm. Cu. plus 
2 mm. Al, 50 cm. T.S. distance employed. The patient was 
treated through two iliac and two gluteal 15 x 15 cm. 
portals. 200 r were given daily; a total of 1800 r was 
delivered in each of four portals during 35 days. 

Second scries, begun November 4, 1935: same physical 
factors using thoraeus filter instead of 0.5 mm. Cu. Same 
portals treated until 2000 r x 4 were delivered in 43 days. 

April, 193G: the patient developed marked diarrhea 
with 10-12 movements daily. 

May, 193G: the diarrhea was associated with marked 
bleeding and passage of clots. 

June, 1936: diarrhea and bleeding continued with in- 
creasing tenesmus and soreness and burning in the rectum 
after movements. On examination, in the anterior rectal 
wall underneath the cervix the mucosa was pale and thin 
and was dotted with several small sharply defined ulcers. 
Telangiectatic vessels were seen on the surface of the 
mucosa. The rectum elsewhere appeared normal except 
for a slight paleness of the mucosa. Barium enema showed 
irritability of the colon, especially of the rectum and sig- 
moid. A smooth diet was prescribed for the patient, and 
mineral oil, bismuth, subcarbonate and charcoal were 
given. 

August, 193G: patient had only occasional slight bleed- 
ing. She noticed considerable tenesmus if she ate fruits 
and other rough foods. The ulcers of the bowel wall now 
practically healed with definite linear scars. Telangiec- 
tatic vessels were numerous. 

November, 1936: patient noted only a few drops of 
blood with bowel movements occasionally. She had no 
symptoms if she remained on a smooth diet The ulcers 
entirely healed but the scars were still visible. Telangiec- 
tasis was marked. 

Case VIII. A. U., female, 60 years. Epithelioma of 
cervix involving cervix, posterior vaginal wall and both 
parametria. 

Radium, January 20, 1933 : 50 mg. radium with 1 mm. 
platinum and 1 mm. rubber sutured across the cervix. 
100 mg. radium with 2 mm. platinum and 1 cm. rubber in 
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coipostat in vagina n« t-neh ride of tin* cervix. Irradiation 
for 21 hour.';. 

f*oi lit 'or Tlirrtipii: Vi ret mrkit, begun Dt comber IX, 
1833: high voltage radio! ion, lf.f, Kv, 35 Mft, 0.5 imn. Cu. 
I'lns 2 mm, Al, 50 cm. T.S. distance employed. The patient 
vrn.s treated through two iliac and two gluteal 15 x J5 cm. 
portals. About 150 r were given daily until 3X00 r were 
delivered in earl) portal during 20 day?, 

& court series, begun March 10, U>!H: came physical 
fncUirh. One 20 x 20 cm, anterior portal and two 35 >: \T, 
cm. gluteal pmtnle employed ; 3000 r were given in each 
portal during 2x days. 

January, 1035: patient began to have 8-J6 moverm nto 
daily, with marked tenv-rmir. There wax ionic bleeding 
from liu- bowel but the patient rum more troubled by the 
passage of ciutf tome hours after a norma! fame! move- 
ment. 

April, 1035; the same rymptomt- continued. On exami- 
nation. the lumr-ti of she bowel mu tilled with dark blond 
, and dots. The bh eding appeared to come fsvm a localism! 
men on tin* anterior rectal wall, In this area the murou 
was thin and atrophic. There were sevt ral tmnll shallow 
ulcerations. Hnrium emuna showed nothing except alight 
irritability of the lower bowel. The patient wsr. iir'tt noted 
as to regulation of the diet mid giv< n mineral oil, bt-imilh 
snbenrlsonnte and charcoal. 

August, 1023: the bleeding Sind continued but was much 
le j Ti than liefoie. The recta) irritability had di-mppenred. 
The nieetr were healing and multiple tclnngk-ctatic vctvls 
were seen in the thin mucosa. 

February, 1P55: Weeding only ms rare occasion 1 - when 
the patiesit was constipated. Tho ulcer') were entlreiy 
henled. Telangiectatic ve?Ms were moie marked in the 
mucosa. 

May, 1037: patient .still noted mi orrft'-ionnl f how of 
blood if rough foods were eaten. No other symptoms : the 
bowel ulceration? were completely healed. 

DISCUSSION AND SUMMARY 

From a study of these cafes, several points of inter- 
est to the gustro-enterologist and the proctologist may 
be noted. 

1. Irradiation therapy for malignancy of pelvic 
organs may produce marked secondary effects in the 
rectum. 

2. The rectal lesions produced by intensive cross 
fire roentgen irradiation are characterized by a pro- 
gressive constriction of the bowel lumen. The reaction 
appears to involve all of the layers of the rectal wall. 
The mucosa may show the intense hyperemia and 
ulceration of an acute proctitis or may later become 
thin and atrophic. The symptomatology is due to a 
combination of marked irritability and stenosis of 
the rectum, producing tenesmus and frequency of 
movements, mucus and blood in the stools, spasms of 
rectal and abdominal pain and bouts of fecal impac- 
tion above the rectal stricture. 

3. The rectal lesions found after radium and 
roentgen treatment of malignancy of the cervix are 
probably largely due to the radium irradiation. The 
lesion is confined to a well-defined area of the anterior 
rectal wall beneath the cervix, and varies from an in- 
tense hyperemia of the mucosa, with swelling of the 
rectal wall, to a marked mucosal atrophy, with ulcera- 
tions and telangiectases. The symptoms of the acute 
phase of the irradiation reaction are those of an in- 
tense proctitis with frequency of movements, tenes- 
mus, burning pain in the rectum and profuse bleeding 
during and after movements. As the reaction sub- 
sides, the symptoms decrease until occasional bleeding 


from trauma to telangiectatic vessels is 
maining complaint. 


the only re- 


- - uiu seconunry irradiation in 

the rectum may not appear for 3-38 months after the 
hint irradiation treatment. 


•7. The irradiation reaction tends to subside raon- 
Unemisfy if irradiation therapy is discontinued 
0. The treatment of mot benefit is one in which 
trauma to the area of reaction is prevented bv in- 
curing soft and non-irritating fecal discharges'. In 
patients with n rectal stenosis, rectal dilatation or 
colo- tomy should be considered. 


7. It is Important to remember the possibility of 
these reactions. The diagnosis can readily be made on 
Urn basis of the history and the proctoscopic findings. 

8. The irradiation reaction should not be mistaken 
for an extension or recurrence of the malignant 
process. 


1 wish to thank Dr?. Floyd E. Keen*, Eugene P. Pen- 
dergrn<'„ T. Grier Miller and Albert E. Bothc for the 
privilege of joeing and reporting their cast?. 
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DISCUSSION 

DR. .IEROJIE M. LYNCH (New York, N. Y.) : This 
very interesting paper of 3>r, Ferguson's illustrates some- 
thing. the fact that I think the patients who arc having 
surgical irradiation should be told what they may expect. 

I know of two very prominent medical men who recently 
told me their mothers had had cervical irradiation and 
they were sure, from the suffering they underwent, they 
would have preferred surgery oven though it wasn t as 
curative ns radiation. 

Itudiation appears to be the accepted method of treat- 
ing cervical carcinomata. The percentages of five-year 
cures are larger than with surgical extirpation, we are 
told; however, there is another side to the picture. Experts 
admit that distressing and painful sequelae frequently 
occur in neighboring organs. It is with these mishaps 
that we are forced to cope. 

Let us, therefore, consider their origin. Some are due 
to faulty technic or ovordosnge but most arc the inevitable 
result of a radium barrage sufficiently powerful to destroi 
the growth. That is to say, the radiologist has fultj con- 
sidered the damage to neighboring viscera which nms 
result from an adequate radiation of the tumor and has 
felt Hint its destruction more than compensates for their 
impairment. Throughout the world search for the hapPJ 
medium continues but progress is distressingly slow. 

' The effects of radiation are the same throughout the 
body. Smaller doses stimulate and larger ones des roj. 
Certain cells are more radiosensitive than others; tha. is, 
moie easily’ stimulated or destroyed. It is on this nsis 
that the treatment of carcinoma by’ radiation, rests. ie 
more erobryological or undifferentiated a cell is. roe more 
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radiosensitive. Hence, in Utopia it will be possible to 
deliver n barrage sufficient to destroy mnliirnnnt cells 
without even stimulating physiology, but here we must ac- 
cept stimulation of nonnnl tissues in varying decrees. 

The immediate result of stimulalintt tissue is to produce 
an active hyperemia. In the rectum this way disclose itself 
by symptoms varying from a feeliitft of fullness in the 
ampulla to an actual extravasation of blood. Hemorrhoids, 
if present, may evince symptoms, and thromboses are fre- 
quent, but this is transient and rarely necessitates treat- 
ment. 

The second state occurs when the stimulation is re- 
moved. The pendulum swines the other way. Hypoona 
supervenes. The vessels exhibit endarteritis, which ap- 
pears to be progressive throughout the life of the patient. 
The resultant poor blood supply onuses the tissues to 
undergo fibrous degeneration. This may continue to strie- 
turo formation, and J thint; very often does. 

These structures were the first sums to call our atten- 
tion b> the sequelae of cervical radiation upon the lower 
!»v,id, IVc regret to say that we have bad to perform 
abdominal colostomies uj>on several patents for this con- 
dition. that is rlricture, and Dr. Ferguson spoke of dila- 
tation. That i« a very dangerous procedure because, ns 
you know, the 1-iwr'l always- ruptures in the long axis of 
the put and you never can tell when you are overdilating. 
and a colo'tnwy >•’ inevitable, after all, and might as well 
be done in the fsrst place. 

As ■ armor, s of the lower Inwel. it is not our province 
to dirou-s the treatment "f rervirnl cancer, but our duty 
to paint to the nil too frequntt reaction of cervical radia- 
tion on the rectum. 1 have on several occasions bail to 
remove the rectum, though we knew it wasn't recurrence 
of the carcinoma but \v,v dene to relieve the pain, and it 
did that, and we have bad to do this nho nfter radiation 
ir. r>.c’.rd cancer. 

DR. JAMKP T. 1'II-CHKI: (Brooklyn, X. V.) : Yon 
wii! appn eintc the fart that Dr. Ft reason lias njpiin given 
us the pte.vure of !i".<ning to a very practical presenta- 
tion of a very difficult "ub’Yet. 

I havi- had .•evrrnl instance* of *bi« complication occur 
and they are certainly tno*t tronMc.-nmo in their treat- 
rn'nt, and I think if nothing rhe is brought to our atten- 
tion by tbi" vi ry excellent presentation, it is the universal 
U'e and indiscriminate application of radium, which is •„ 
easily purchased from commercial laboratories and cm- 
ployed and utilised by men who know absolutely nothing 
aliout tl;« complication." and rispiejne that may follow its 
improper nppliration, without a proper mt*mpt to guard 
again*! the dir>-ct ray on the anterior vail of the rectum. 

T agree both with Dr. Keren* on and Dr. Lynch relative 
to the f:u|a(qui-nl treatment in that primarily one should 
perform a e dostomy. Do not wait. You have trot to per- 
form it anyhow eventually, and in many of these cases 
where tile lesion has proceedi-d to a condition of sclerosis, 
you will have to remove the rectum, which is the only way 
that this intolerable distress ran b" rout rolled. 

Dll. ROBERT ELMAN (fit. Units, Mo.) : I wish to 
report op <me patient who rcvcral months after pelvic 
radiation developed manifestations of acute intestinal ob- 
struction with marked abdominal distention and inability 
1° bars Hook Characteristic rectal changes were observed 
hut there was also definite occlusion due to the inflamma- 
tory process; however, with conservative non-operative 
therapy, continuous gastric auction, nothing by mouth, 
and enemas, the acute obstruction subsided and, in ac- 
cordance with the experience of Dr. Ferguson, the acute 
inflammatory lesion subsided. 


DR. V. C. ROWLAND (Cleveland, Ohio) : I should like 
to ask if the speaker has bad any cases of gas bacillus in- 
fection that seemed to have gained entrance through the 
irradiated uterus. 

I bad an nutopsied case in which edema developed over 
the pubes nnd hypognstrium one year nfter apparent 
cure of carcinoma of the uterus by radium. This edema 
was present about two weeks when X-ray treatments were 
given on the suspicion of recurrence of carcinoma. There 
was a rapid generalisation of the gas bacillus infection 
nnd nt autopsy cultures were positive and typical gas 
cavities in the brain and elsewhere were demonstrated. 
There was severe proctitis with edematous swelling 
throughout the pelvis but absolutely no evidence histo- 
logically of carcinoma. The pnthologieal opinion at the 
time was that the local lesions had provided an natrium 
of infection to the gas bacillus. 

DU. 3. ARNOLD BARREN (Rochester, Minn.): I 
think Dr. Ferguson should be congratulated for bringing 
this important subject to our attention and that the Com- 
mittee nnd Council should be congratulated for olTcring 
him the prize for this well presented paper. 

Fortunately, these lesions are not common but they 
often present a very distressing situation. 

At the clinic, wc occasionally see patients who present 
such a characteristic picture that we have been designa- 
ting the disease as “fnetitinl” proctitis and colitis. When 
we. speak of a fnctitial lesion, we are thinking of a lesion 
which occurred nfter irradiation therapy. 

The important points about the diagnosis is the situa- 
tion of the lesion and its very characteristic nppenrance. 
Telangiectasia about the lesion is very striking. Differen- 
tiation of this lesion and other conditions, particularly 
neoplasms, is important. The diffuse involvement brings 
tip tlm consideration of other hyperplastic lesions. 

I have seen these lesions remnin the same for several 
years; then they gradually cleared up nnd left n peculiar 
tissue-paper-like stellate scar. The lesions appeared on 
the anterior wall of the rectum, opposite the point where 
the radium had been applied. 

We have abo seen a less advanced lesion, following 
roentgenologic trentment. 

Every once in n while, following deep roentgen therapy, 
patients have diarrhea which is difficult to control. It is 
probably a phase of the same type of difficulty as the 
fnctitial proctitis. In some cases there may bo no visible 
lesions nt all, but an intractable diarrhea may persist for 
weeks and sometime* for months. Symptomatic treatment 
will usually suffice. 

DR. L. K. FERGUSON' (Philadelphia, I’n.) (closing 
ttie discussion) : I want to thank Drs. Lynch, Rargen, 
Pitcher, Etmnn nnd Rowland, for their discussion of this 
paper. 

With regard to the dilatation which Dr. Lynch 
mentioned nnd did not feel was justifiable, I can only say 
that I have had no experience with dilatation of those 
strictures. X'eweli and Crosson stated that in five of their 
cases they were able to overcome the rectal obstruction by 
dilatntion without the necessity for colostomy. As a 
matter of fact, in the cases I have seen with stricture, 
colostomy was indicated in both eases but on account of 
recurrence, it was not insisted upon. One case has already 
died, nnd the other, I think, is going to die. 

As far ns gas bacillus infection is concerned, I have 
never seen nny cases in which the ulcers have been in- 
fected by gas bacillus. 
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I N spite of the widespread publicity given to vjla- 
ttiitu in nJ deficiency db-emsc., in both the medical 
‘‘Oil Jay priori it is not apparent that such dearly 
rocofrtii/.ablc forma of deficiency as beriberi, pellagra, 
scurvy ami Xerophthalmia are encountered now* with 
greater frequency than in tin: pa.it. Even as a result 
of tho economic hardships recently .mj tiered by forgo 
dcclioits of the population there hn i not been a ma- 
terial increase in the incidence of full-blown vitamin 
deficiency states, at least in the north central portion 
of this country. However, extensive researches re- 
sulting in increased knowledge of the chemical and 
physiologic activities of some of the vitamins have 
provided laboratory methods of study which, along 
with clinical observations, haw permitted recognition 
of early and predinica! states of partial deficiency 
with increasing frequency. 

Such studies have indicated clearly that an ab- 
normal diet is not the only factor responsible for the 
development of a deficiency disease in an otherwise 
healthy individual. Other significant predisposing 
factors include an increased requirement for vitamins 
during periods of rapid growth and increased meta- 
bolism, in pregnancy, or in infectious and toxic dates; 
and altered metabolism with respect to a particular 
vitamin. It is the purpose of this paper to consider 
another factor, namely, the relation of impaired or 
altered gastro-intestinal function to the development 
of deficiency syndromes. So far as our experience at 
tho clinic is concerned, gastro-intestinal disease is the 
condition most commonly present as an etiologic factor 
and one which may be operative without respect to 
tho adequacy of the diet. 

Since the gastro-intestinal tract is primarily can- 
cer nod with the digestion and absorption of food, and 
therefore with the general nutritive state of the indi- 
vidual, it seems quite obvious that a dose relationship 
should exist between alterations in gastro-intestinal 
function and the occurrence of a deficiency state. In 
fact, the relationship may be a reciprocal one, for ab- 
normalities in gastro-intestinal structure and func- 
tion may be the outstanding feature of a deficiency 
state, not only in the experimental animal, but also in 
man. For some years there have been reports, such as 
that of Eusterman and O'Leary, in which pellagra 
was reported to be associated with and apparently 
secondary to lesions involving the gastro-intestinal 
organs. Three years ago Strauss aroused much inter- 
est among those especially concerned with gastro-in- 
testinal and nutritional problems by calling attention 
to the role of the gastro-intestinal tract in the con- 
ditioning of deficiency diseases and by collecting a 
variety of illustrative cases from the literature. 

Analysis of the means by which alterations in 

*Kca<l at tho Annual Jtcctlns of the American Gastro-Enterolocical 
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gnatro-inteatiual function may set the stage for the 
development of deficiency states reveals a rather large 
number of median bins which differ widely in charac- 
ter. This obviou.-ly is to be expected because of the 
largo variety of conditions which may significantly 
iniiuenco g.istro-iniwitinal function and thus leu i 
eventually to an insufficiency or deficiency of an essen- 
tial .-it! b< lance which the tissues under normal con- 
ditions obtain from food. U'e have attempted a classi- 
fication of tho alterations in digestive function which 
may predispose to the development of deficiency 
states, and we will cite cases illustrating some of the 
various mechanisms involved (Table I). 

In presenting a classification it should be empha- 
sized that in some cases it is difficult to evaluate 
clearly the various etiologic factors involved and to 
establish definitely the role which the gastrointes- 
tinal tract plays in the development of the deficiency 
state, in some instances the condition may depend 
only in part, or perhaps not at all, on the associated 
gastro-intestinal abnormality, the relationship being 
entirely coincidental. Experience indicates that, funda- 
mentally, the most significant roles of the g astro-in- 
testinal tract in predisposing to or conditioning de- 
ficiency disease have to do with an inadequate intake 
of food, loss of essential secretions or of food itself, 
a lack or decreased production of essential endogenous 
substances, inadequate intestinal absorption and, per- 
haps, impaired metabolic activity of certain of the 
digestive organs. 

INADEQUATE INTAKE OF FOOD 
An inadequate intake of food is usually taken to 
be tlie most common cause of a deficiency state. Beri- 
beri, scurvy, pellagra and xerophthalmia, which have 
occurred so frequently in the past and which, are still 
observed in the Orient but not commonly in this 
country, are clear-cut examples of the results which 
follow a long continued inadequate diet. 

Economic difficulties, eccentricities, faddism, ignor- 
ance, and chronic alcoholism . — These are in this 
country the commonest causes of an inadequate diet, 
and clinicians should be on the lookout for deficiency 
diseases, particularly among patients who may be 
handicapped in one of these ways. Excellent examples 
of these conditions are: the multiple neuritis or 
chronic alcoholics; the occurrence of nutritional ab- 
normalities due to self-managed, weight-reduction 
diets , which are inadequate in many respects and to - 
lowed because of fads and ignorance of nutritions 
requirements; and beriberi following eccentricities 
diet, sucii as occurred in a case we recently observe 
and in the one reported by Kepler. 

Diseases with anorexia, dysphagia, dyspepsia, at 
pain . — Attention should also be called to those patien s 
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who, because of some gastro-intestinal complaint, have 
voluntarily adopted an eccentric diet. Any disease 
which leads to anorexia, dysphasia, dyspepsia, or pain 
(particularly when in the abdomen), may result in a 
deficiency disease caused by an inadequate intake of 
food. This is well illustrated by the following ease: 

Co.*!' J. Benign esophageal stricture, from ingestion of 
lye, followed by pel hurra (inadequate intake of food). A 
woman, aired thirty-three years, four months previously 
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had drunk concentrated lye with suicidal intent. She was 
thereafter able to swallow only small quantities of liquids 
because of the. development, of an esophageal stricture. 
She was markedly emaciated and lmd lost <M pounds (20 
kir.). The lesions on her hands nnd fnee were character- 
istic of pellagra. Durinir the course of the disease, dinr- 
rliea and dementia develnped and n fatal bronchopneu- 


monia ensued. Postmortem examination revealed marked 
cicatricial narrowing of the esophagus, 

So far ns we are able to determine, this is the only 
clear-cut vitamin deficiency disease due to an esopha- 
geal lesion which has been reported in the literature. 

Thcraprittie dietary inadequacy . — Of much impor- 
tance from the practical standpoint is the possibility 
that a diet prescribed by a physician in the treatment 
of a gastro-intestinai or other disease may be inade- 
quate in essential substances. The frequency with 
which limited diets are prescribed because of allergic 
conditions, and such chronic diseases as peptic ulcer, 
ulcerative colitis, nephritis, nnd cardiac disease, make 
possible the development of deficiency states among 
individuals affected with these diseases who continue 
on such diets over long periods of time. We have re- 
cently observed a case in which pellagra developed fol- 
lowing a year’s adherence to an elimination diet in an 
attempt to relieve hay fever and asthma. The occur- 
rence of scurvy among patients receiving dietary 
treatment for duodenal nicer, while something of a 
rarity, is another example of this type of dietary in- 
adequacy. The following case illustrates very effec- 
tively the necessity for care in dietary management, 
particularly for those patients who for various 
reasons must follow a restricted diet: 

Case C. Bleeding leiomyoma of the stomach; jejunos- 
tomy for feeding followed by pellagra. A woman, aged 
forty-six, bod a bleeding leiomyoma of the stomach which 
could not be removed surgically. Jejunostomy was per- 
formed for purposes of feeding nnd, after three months 
on jejunal feedings, there developed etomntitis, diarrhea, 
and characteristic early pellagrous lesions of the hands. 
On the addition of brewer’s yeast, meat ami meat juice to 
the jejunal feedings, the patient gained 15 pounds (C.8 
kg.) in six weeks and the ornl nnd cutaneous lesions dis- 
appeared. 

LOSS OF ESSENTIAL SECRETIONS OR 
or FOOD 

The second type of gnstro-intcslinal disturbance 
which may lead to deficiency disease is loss of essen- 
tial secretions or of food even though the diet given 
is adequate in respect to vitamins. Such loss may 
occur as a result of vomiting, diarrhea, or because of 
the presence of an external fistula, The peripheral 
neuritis which accompanies the vomiting of preg- 
nancy, or which may sometimes develop post opera- 
tively, is at least in part the result of loss of food by 
emesis and a reduced intake of food. An inadequate 
supply of, or an increased demand for vitamin Bj, 
such ns may occur in pregnancy, may be contributing 
factors also: 

Cnee ,7. Vomiting of pregnancy with polyneuritis* (loss 
of essential secretions and food). A woman, aged twenty- 
six, was three mouths pregnant at tbo time of admission 
to the clinic. She had vomited almost daily for ten weeks 
and had lost about 50 pounds (22.7 kg.). She originally 
weighed 200 pounds (00.7 kg.). She was drowsy nnd con- 
fused and had visual hallucinations. Examination revealed 
a mild peripheral neuritis, nystagmus, limitation in ocular 
rotnlinn nnd retinal hemorrhages. Ten days Inter, follow- 
ing an adequate intake of food, vitamin B„ liver extract 
and yeast, all of these symptoms had practically disanp- 
penred, 

Loss of essential substances or food may also occur 
ns a result of diarrhea. Although the characteristic 
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significant factor, along with failure of absorption, in 
producing the clinical picture of sprue and pellagra. 

INADEQUATE INTESTINAL ABSORPTION 

The importance of bile, hydrochloric acid, and 
pancreatic juice in facilitating intestinal absorption 
and the role which the absence of these substances 
may play in the development of deficiency states has 
already been emphasized. However, of perhaps equal 
importance are those changes which may involve the 
intestine directly and interfere with absorption. Ob- 
struction, atrophy, or other mucosal disease, or short 
circuiting between loops of intestine or the stomach 
and colon, are specific changes which may significantly 
interfere with absorption. 

• Obstructing lesions. — Many clinicians have observed 
cases in which obstructing lesions in the stomach or 
duodenum have led to the development of secondary 
pellagra. Two of our patients with malfunctioning 
('astro-enteric anastomoses had pellagra, and one in 
addition had peripheral neuritis. In three eases of 
duodenal ulcer with obstruction and in one of cicatri- 
cial obstruction of the second portion of the duodenum 
pellagra was present, whereas in another case duo- 
denal ulcer with obstruction led to the development 
of a clinical picture of beriberi. In these cases prob- 
ably other factors, such as reduced intake of food and 
vomiting, may have hastened the development of the 
deficiency state, but inadequate absorption as a result 
of the obstructing lesion and interference with the 
normal passage of the gastro-intestinal contents were 
also potent factors. 

Case 7. Duodenal ulcer with obstruction and pellagra 
(inadequate absorption). A man, aged sixty-four, came 
to the clinic because of attacks of abdominal pain of four 
or five years’ duration. For six months this pain had been 
associated with periodic vomiting of retained food. There 
was a characteristic gauntlet-type of pellagrous lesion of 
the hands and wrists, increasing mental depression and 
an unexplained diarrhea. Roentgenologic studies revealed 
duodenal ulcer with obstruction, a finding which was con- 
firmed at operation. 

In this connection it is interesting to note that 
Faber and Meulengracht have reported cases of in- 
testinal stricture with pernicious anemia; failure of 
absorption of adequate amounts of hematopoietic 
factor because of the intestinal stricture was consid- 
ered the underlying predisposing cause by these 
authors. 

Atrophy or disease of the intestine. — It seems quite 
clear that atrophy or diffuse inflammation of the 
mucosa of the intestine might seriously interfere with 
the absorption of adequate amounts of essential 
nutrient materials from the intestine. Many of the 
changes accompanying sprue have been explained on 
the basis of some such failure of absorption. We have 
omitted from discussion most of the cases of sprue 
which have been seen at the clinic and reported by 
one of us (Snell) in which the principal gastro-in- 
lestinal changes were demonstrated roentgenological!} - 
to be in the small intestine and pathologically to con- 
sist of atrophy, of the mucosa. The following case, in 
which diffuse gastro-enteritis seemed to be the only 
reasonable explanation for the deficiency states which 
were present, illustrates the effect of diffuse changes 
in the mucosa in the development of such conditions : 

Case 8. Diffuse gastro-enteritis with pellagra and sprue 
(mechanism of deficiency uncertain; lack of essential 


secretion? failure of absorption?). A man, aged thirty- 
seven, had intermittent diarrhea fifteen months before his 
admission to the clinic. His stools were profuse, frequent, 
and of the fatty type. On examination, emaciation and 
dehydration were outstanding, the patient’s weight being 
82% pounds (37.4 kg.). His tongue. was reddened and its 
appearance suggested sprue; his hands presented a 
dermatitis, typically pellagrous in appearance, and the 
rectal mucosa bled easily. Gastric analysis revealed achlor- 
hydria. Roentgenograms of the stomach were negative; 
those of the head revealed osteoporosis. The serum calcium 
was 9.6 mg. per 100 c.c. The stools contained an excess of 
fat. The patient’s course was one of progressive fnilure, 
delirium and death. At necropsy the only significant find- 
ing was diffuse gastro-enteritis. 

Internal fistidas: short circuiting. — Fistulas which 
short circuit the small intestine entirely or in part 
are a very interesting but fortunately uncommon 
cause of deficiency disease. In spite of the fact that 
the intake of food is adequate, so little of the gastric 
contents may reach the small intestine that inadequate 
absorption results. Gastrocolic or duodenocolic fistula, 
or entero-enterostomy, may be responsible for avitami- 
nosis; there are reports in the literature of several 
cases in which the clinical picture of sprue had as its 
pathologic basis a gastrocolic fistula, and we have 
records of one case in which a latent sprue syndrome 
was precipitated by gastro-enterostomy. Urmy and 
his associates have reported a case of beriberi in 
which all but 20 inches (50.8 cm.) of the small bowel 
had been sidetracked by entero-enterostomy. We have 
observed four cases of gastrocolic fistula with asso- 
ciated deficiency states, all of which presented dif- 
ferent clinical pictures. In one instance there was 
nutritional edema alone, and in another edema was 
associated with tetany and a low serum calcium; in 
the others, night blindness and a sprue-like syndrome 
were present. 

Case n. Gastrocolic fistula with nutritional edema and 
night blindness* (inadequate absorption of vitamin A). 
A man, aged forty-eight, had undergone gastro-enteros- 
tomy for duodenal ulcer sixteen years previously. Eleven 
years later diarrhea developed and, the following year, 
night blindness. The patient could see perfectly by day, 
but at night vision was poor and he was unable to drive 
his car or to walk without colliding with various objects. 
His diet had been adequate in every respect. Examination 
of the eyes revealed no local disease. Moderate edema of 
the legs was present. Following repair of a gastrocolic 
fistula, complete recovery resulted and the night blindness 
disappeared. 

In this case of night blindness there was an ade- 
quate dietary intake of vitamin A, but because of its 
failure to reach the small intestine as a result of the 
gastrocolic fistula it is presumed that inadequate 
amounts were absorbed. 

Case 10. Gastrocolic fistula with sprue (inadequate ab- 
sorption). A man of forty had undergone gastro-enteros- 
tomy for duodenal ulcer five years previously. Eight 
months prior to his admission to the clinic diarrhea, with 
five to six watery stools daily, developed. Subsequently, 
edema of the legs, lower abdominal pain and distention 
occurred. Examination revealed emaciation, edema of the 
legs and ascites. He had macrocytic hypochromic anemia. 
The serum protein was 4.1 gm., and the calcium 7.8 mg. 
per 100 c.c. Roentgenograms of the bones showed osteo- 
porosis, those of the stomach gastrocolic fistula. Free 

^■Previously reported by Wilbur and Eu«terman. 
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hydrochloric acid was present in the gastric contents. 
Jej unostomy was performed for feeding purposes, but 
death occurred subsequently from perforated gastric 
ulcer. 

This remarkable clinical picture closely resembling 
sprue was not associated, as is usually the case, with 
atrophy of the gastric and intestinal mucosa but with 
a gastrocolic fistula which sidetracked the small in- 
testine, thus interfering with Intestinal absorption 
and leading to a characteristic clinical picture of 
sprue. Similar cases have been reported by Fairley 
and Kilmer. 

ALTERATIONS IN METABOLISM 

Alterations in the metabolic activity of some of the 
organs of the gastro-intestinal tract may theoretically 
predispose to the development of a deficiency Mate. 
The relationship is not as yet definitely established, 
however. Since the liver is apparently essential to 
the conversion of carotene to vitamin A, and since it 
it such an important storehouse of the vitamin, it is 
readily conceivable that extensive hepatic damage 
might lead to deficiency of vitamin A. Such a case 
was reported by Blegvad, and we have also observed 
a case of pellagra in which one of the underlj ing 
pathologic changes was extensive carcinoma of the 
liver. It is also quite likely that metabolic activity of 
the pancreas, and perhaps of the mucosa of the 
stomach and small intestine, may be significant in 
conditioning deficiency states under certain circum- 
stances. 

One possible role by which the gastro-intestinal 
tract may influence the development of a deficiency 
disease is that which leads to destruction of the 
vitamin by bacteria] or chemical activity. Practically 
nothing is known of the clinical significance of such 
a possibility in man; but there is some evidence to 
suggest that in animals, certain vitamins are de- 
stroyed in large quantities in the gastro-intestinal 
tract. 

Relation of diseases of the colon to deficiency states. 
— It is surprising how frequently deficiency states 
may be associated with diseases of the colon, and con- 
versely, how frequently evidence of colonic disease or 
dysfunction is found in deficiency disease. Mackie has 
recently reported a group of cases of chronic ulcera- 
tive colitis, in 62.6 per cent of which there were symp- 
toms interpreted as evidence of deficiency states. The 
etiologie relationship of these various factors and the 
sequence of their development is often impossible to 
elucidate. Is the ulcerative colitis which is seen in 
cases of pellagra a secondary or primary condition; 
or, if it is primary, how does the disease of the colon 
lead to the development of the deficiency state? It 
may do so because the diet has been inadequate or 
because of loss of essential substances or food result- 
ing from the diarrhea, or because of reflex disturbance 
in function of the stomach or small intestine. We have 
observed a variety of deficiency states in association 
with diseases of the colon (Table I). 

The difficulties which may arise when one attempts 
to evaluate the sequence of events in some of the cases 
is well illustrated by the following report : 

Case 11. A man, aged forty-one years, was examined 
because of diarrhea which he had had intermittently for 
two years and steadily for eight months. He had been on 
a somewhat limited diet and had used alcohol in fairly 


large quantities at intervals during this time. Examina- 
tion revealed a loss of weight of -10 pounds (18.1 kg.) but 
was otherwise negative. The stools were' watery and 
cultures and examination failed to show significant organ- 
isms or parasites. The rectal mucosa viewed thiough the 
proctoscope had the appearance of diffuse proctosigmoid” 
it is- Roentgenologic examination of the colon rescaled an 
atypical form of ulcerative colitis in the sigmoid, trans- 
ser.se colon, cecum and ascending colon, and this was the 
clinical diagnosis which was made at that time. During 
the course of dieting and vaccine therapy, stomatitis de- 
veloped and, three months later, the patient presented the 
characteristic cutaneous lesions of pellagra and the 
typical symptoms and findings of multiple neuritis. There 
was gradual improvement following treatment, with dis- 
appearance of the cutaneous and nervous symptoms. 

While in light of subsequent developments it seems 
most likely that the patient’s symptoms were due to 
pellagra following an inadequate intake of food and 
the use of alcohol, nevertheless, early in the disease, 
before the development of cutaneous, oral and neur- 
ologic changes, the clinical picture resembled that of 
an atypical chronic ulcerative colitis. 


COMMENT 

In this paper, in order to be certain of the diagnosis 
we have limited the discussion to those cases in which 
the deficiency disease was obvious and clearly recog- 
nizable. In so doing we have omitted many cases in 
which the symptoms of a deficiency syndrome were 
apparently early and not clear cut. Obviously, in the 
past, many such cases presenting early or preclinicai 
states of vitamin deficiency have been overlooked or 
misinterpreted. With the further development of 
clinical experience and laboratory methods of ex- 
amination, however, the diagnosis of these early con- 
ditions will be made with greater certainty and 
confidence. It will quite likely be found that the 
mechanisms by which the gastro-intestinal tract may 
predispose to such states of mild deficiency are similar 
to those we have presented. 

In the development of deficiency states a large 
variety of factors may be-signifieant. While the funda- 
mental change is due to a failure in the supply of 
vitamins or other essential substances to meet the de- 
mands of the tissues, this failure or inadequacy maj 
come about as a result of many widely-differing path- 
ologic or physiologic changes. It seems quite likely 
tiiat many factors other than those which have been 
mentioned may be significant predisposing causes oi 
deficiency states. Why occasionally in a patient wi 
obstructing pyloric carcinoma pellagra should &- 
velop, w'hile in the majority of patients with a sirm ‘ 
condition it does not develop although the diet may 
have been apparently equally limited or the uegiee 
obstruction equally great, cannot . as yet be 
lained. The problem seems quite similar to tha P 
sented by the failure of most patients with extensw 
carcinoma of the gastro-intestinal organs who h t 
had a very limited intake of food over a const * 
period of time to reveal evidence other than em u 
tion or cachexia of a deficiency disease. 1 ‘ 
difficult to explain the fact that patients with the 
type of lesion, such as a gastrocolic fistula, ma> 
hibit very little evidence of nutritional dmtmb > 
else may present a variety of deficiency states b 
nutritional edema, sprue, night blindness an ‘ 
Factors such as the antecedent diet, a previous s 
of the esential substances, and the size, location 
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duration of the fistula, may account for this interest- 
ing phenomenon. Doubtless, however, this is not the 
whole story. 

We have also been impressed by the fact that a 
single deficiency disease, such as pellagra, for example, 
may be associated with a variety, of different gastro- 
intestinal abnormalities (Table I). The relationship 
between the pellagra and the associated disease is not 
always easy to establish ; in some cases it seems clear 
that the pellagra is of the secondary type, whereas in 
others, the evidence is less definite and a coincidental 
association is entirely possible. 

A review of the material which we have presented 
reveals that pellagra is by far the most common de- 
ficiency disease which we have encountered in associa- 
- tiori with gastro-intestinal lesions. This is probably 
best explained by the fact that pellagra is actually 
one of the most common clinically recognizable de- 
ficiency diseases in man, and that the components of 
the vitamin B complex are most susceptible to the 
influence of altered gastro-intestinal function. How- 
ever, the relative ease in recognizing pellagra and the 
difficulty in recognizing other, less well-known de- 
ficiency diseases must be taken into consideration. 

One important practical aspect of this problem is 
the serious prognostic importance of the deficiency 
diseases in those cases in which a surgical attack on 
the gastro-intestinal lesion is contemplated. It was 
our early experience that patients with such compli- 
cations tolerated major surgical procedures very badly, 
and in four of the five cases we have reported in which 
operation was performed after the development of the 
deficiency disease, death followed soon afterward. In 
this respect these patients resembled those with un- 
controlled Addison’s disease or diabetes, in which case 
any major surgical procedure is very hazardous. Since 
the unfortunate early surgical results just noted, it 
has been our experience that, if operation is contem- 
plated, it should be done only after the deficiency state 
is adequately controlled and treated; under such cir- 
cumstances the surgical risk is not excessive. 

SUMMARY 

The role of the gastro-intestinal tract in the de- 
velopment of conditioning of deficiency states may be : 
(I) the result of an inadequate intake of food, due to 
anorexia or an incomplete diet; (2) the result of a 
loss of essential secretions or of food, due to vomiting, 
diarrhea, or external fistulas; (3) the result of a lack 
or decreased production of essential substances (for 
example, the hematopoietic factor, bile, or other diges- 
tive juices), and (4) the result of inadequate intes- 
tinal absorption, due to obstruction, short-circuiting 
produced by fistulas, and atrophy or disease of the in- 
testinal mucosa. 

Pellagra has in our experience been the most com- 
monly observed deficiency disease associated with 
gastro-intestinal abnormalities. This suggests, and it 
has been the experience of others, that the components 
of the vitamin B complex are most susceptible to the 
influence of altered gastro-intestinal function. 

There is as yet no good explanation for the very 
interesting observations that a single deficiency dis- 
ease, such as pellagra, for example, may be associated 
with or produced by a variety of different gastro-in- 
' testinal disturbances. On the other hand, several dis- 


tinct deficiency syndromes may be observed in patients 
with the same gastro-intestinal lesion. 
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DISCUSSION 

DR. GEORGE R. COWGILL (New Haven, Conn.) : Mr. 
Chairman nnd Friends: This paper presents several 
points worthy of comment. It has taken a long time for 
clinicians to appreciate the fact that one of the best treat- 
ments of many conditions is the maintenance of a proper 
• nutritive state. Of course, this means thinking about foods 
instead of new and interesting drugs and similar remedies. 
In his interest in these more novel kinds of treatment the 
clinicians too often forget the obvious fact that unless the 
organism is provided with an adequate supply of all of 
the dietary essentials, it can not recover as the clinician 
may desire. 

The paper just presented summarizes many interesting 
conditions which quite obviously are due to failure to 
supply the organism with proper amounts of various 
dietary essentials, chiefly those in the vitamin group. As- 
suming that adequate diets were offered, the lesson seems 
to be that individuals with an abnormal gastro-intestinal 
tract resulting in surgical treatment of one kind or an- 
other may be unable to absorb the requisite amount of 
administered vitamin. 

Considering some of our own recent experiments with 
dogs, it occurs to me that clinicians ought to consider the 
possibility that different pictures, different symptom com- 
plexes, may be due to the same fundamental cause. Let 
me illustrate this by citing the behavior of some of our 
dogs subsisting on diets deficient in vitamin G, or ribo- 
fiavine, as we should now call it. When the dogs subsist 
on diets markedly deficient in this factor, they develop a 
profound collapse after about one hundred and thirty days. 
This collapse may be treated successfully and with strik- 
ing results by parenteral administration of the vitamin, 
the animals recovering sufficiently in about six hours to 
be able to stand ; on the following day they are able to run 
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around and appear to be normal. On the other hand, 'When 
the animals receive as supplement to the basal diet one- 
half the daily amount of the vitamin found to be adequate 
for the normal controls, they never exhibit this collapse. 
They live more than twice as long as the “acute” animals 
• — two hundred and fifty and more days — but they do de- 
velop a true ataxia associated with lesions in the posterior 
columns of the spinal cord. These two conditions, the col- 
lopse without ataxia characteristic of the sevete and acute 
deficiency and the ataxia exhibited by the “chronic” 
animals, are evidently due to the same fundamental cause, 
namely lack of vitamin G, operating however to a dif- 
ferent degree, the acute condition resulting front a marked 
shortage and the chronic condition from a moderate lack 
of vitamin maintained over a much longer period, Slav 
you not have this situation in many of your clinical cases"? 
May this not serve to explain some of your controversies 
over the interpretation to be given various symptoms? 

With the development of new methods for detecting lack 
of -vitamin B as well as of other vitamins, it should be 
possible eventually for the clinician to apply these tests 
and to determine where a state of vitamin subnutrition 
exists, in which esse particular care, can be taken to in- 
sure that these patients receive sufficient amounts of the 
vitamins. Clinicians will do well to watch the develop- 
ments in this field because of their significance in practical 
work. 

It seems pertinent to point out that not all preparations 
of vitamin B are of equal value in clinical woik, particu- 
larly if given through a fisfula in the large intestine. Wc 
have made some observations on dogs provided with a 
valvular ceeostomy and have had occasion to put various 
vitamin B preparations into the valve. We were quite 
astonished to find that not all preparations were of equal 
value. Therefore, if a surgeon wishes to administer 
vitamin B via a fistula in the large intestine, he should 
remember that the preparation must be properly selected. 
Curiously enough, the fullers earth adsorbent used in pre- 
paring the present international standard for vitamin B 
r not readily yield its adsorbed vitamin to the organ- 
i >■>. Evidently the conditions in the large intestine do not 
.■■iv or, ready elution of the vitamin from the mineral ma- 
terial. It is not unlikely that similar facts will be dis- 
covered concerning the other vitamins. 

Another practical point occurs to me. If clinicians are 
to provide these special cases with sufficient amounts of * 
the various vitamins, it is necessary to know about how 
much of each is required by the individual. If we know, 
for example, that a normal adult human being needs as a 
minimum from one to two milligrams of pure vitamin B 
per day, then, in the face of an abnormal alimentary tract, 
we can allow for some factor of safety and give many 
moic milligrams in order to allow for wastage due to 
imperfect absorption. How about the other vitamins? 
Present indications are that the average person requires 
at least 11500 international units of vitamin A daily, and 
probably about one milligram of ribo-flavine (vitamin G) 
per day. Mere recitation of these figures should suggest 
to you that we have here a field of knowledge most im- 
portant to clinicians treating these cases; and if this 
knowledge is to be properly applied, the clinicians must 
become familiar with it or else sec that some of their 
colleagues have the requisite information applicable to 
these particular cases. 

How are wc to give all of these vitamins? I know that 
it is clinical heresy to suggest that we should give “mixed 
remedies" or so-called ‘shot-gun prescriptions” However, 
it seems to me tint we arc perfectly justified in giving 
these vitamins in the form of mixtures. The Council on 
Phnrmacv and Chemistry of the American Medical Asso- 
ciation has ruled definitely against such mixtures of 
vitamins. If these physiologically important substances 
were like drugs in their action, then this altitude would 
certainly he correct. However, the vitamins are even- 


tually foods, and all of them are required. To mv n,in<i 
the only serious argument which can he advanced aroind 
the use of mixtures of them is that in such mixture, some 
of the vitamins may inactivate others, but this is a mane- 
amenable to laboratory and clinical tests, and the results 
of such tests already at hand do not afford convincing 
support for the position taken by the Council. Since 
mixtures of the vitamins are not to he permitted, the 
clinicians are necessarily forced to give to their patient *. 
who cannot very well handle materials via the alimentary 
tract, parenteral injections, first of one vitamin, then rt 
another, and so on. This is a most impractical and seem- 
ingly unnecessary procedure, especially when suitable 
mixtures containing at least the daily requirement of all 
of these essentials can doubtless be provided. When deal- 
ing with fundamental food factors instead of drags, as in 
this situation, it seems to me that we are justified in sub- 
scribing to what is clinical heresy in suggesting that it 
is proper at times to administer vitamin mixtures in 
clinical work. 

DR. GEORGE B. EUSTERMAN (Rochester, Minn ) : 
I was interested in the discussion by our Chairman. Tin- 
Boston school which he represents has done outstanding 
work in this field. One point of practical importance to 
all of us who come in daily contact with patients with 
gastro-intestinal lesions complicated by deficiency disease 
is to ‘make sure that those who are obliged to submit to 
operation have adequate pre-operative preparation. J lie 
essayist referred to a contribution by O’Leary and iny-rif 
published some years ago in which this feature was 
greatly emphasized. Inadequate preparation pu supposes 
a high surgical mortality. 

In the second place, one must always be on the lookout 
for evidences of deficiency in the conditions cited by Dnctnr 
Wilbur. Just before my departure to attend this meeting 
I saw a young Canadian woman who undoubtedly had an 
unnecessary gasti o-enterostomy for a functional type of 
dyspeptic complaint. This procedure was followed by a 
rather persistent diarrhea and achlorhydria. Tlieic was 
adequate pre-operative gastric acidity. In addition to a 
marked loss in weight she developed a suspicious derma- 
titis on the dorsum of both hands, which had practically 
disappeared when she came under our observation. How- 
ever, on questioning her she stated that she had been 
treated for pellagra by a competent internist in a 
neighboring city. Now it is highly essential in this case 
that before the gastro-entcrostomy is taken down, adequate 
pre-operative preparation with the essentia! vitamins, etc. 
should be carried out. The surgical mortality is partku- 
larly high in pellagrous types of deficiency disease-. 

DR. JOHN L. KANTOR (New York, N. Y.) : H there 
is time, Mr. President, I should like to compliment the 
speaker on hi® beautiful method of presentation. Ho fol- 
lowed the old three-way rule of telling his audience who 
he was going to tell them, then telling them, and then 
telling them what he told them, so he drove home every 
point. 

The discussion by Dr. Cowgill was all too short in pro- 
portion to its importance. He referred to tests for vitamin 
deficiency. I am not sure how perfect or how clinical 
effective these are, but such tests should he more generally 
known by- the profession. 

The dnily requirements of vitamins are again not uni- 
versally known by the profession, and here also in a l! n W 
for popularization of the available knowledge. 

DR. CHESTER M. JONES (Boston, Mas®.): I 
like to say that thi® paper interests me a good 
seems to me it is a timely one because of the Jan uia 
nowadays we are able to make diagnose® of gross di* r a , 
and treat them adequately, hut now it come to a point 
rcallv bunging about a satisfactory cwvc!e‘c<nro>n 
mnnv instances, or shorhninr convalescence, or « lrr > ,n " 
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on n case of stricture of the esophagus under a long period 
of undernutrition. 

I linvo jotted down several cases of patients I can recall 
quite distinctly who bring up the points Dr. Wilbur and 
Dr. Cowgill have made. One patient had a cancer of the 
tongue which was resected in part. He was told to limit 
his diet and did so voluntarily, living on crackers and 
chocolate ice cream sodas for nearly two years. Then he 
was sent to me because he was jaundiced, and I was asked 
whether lie had nietastasos to the liver. He had slight 
jaundice, his tongue showed a definite stomatitis, and there 
was a blood picture of pernicious anemia, although there 
was plenty of acid in his stomach. The admission of ade- 
quate amounts of liver by mouth in a very short time re- 
stored his blood to normal and caused his jaundice to 
disappear ns well ns the stomatitis. That ease represents 
a deficiency due to an inadequate dietary intake. 

Wo see little adult scurvy nowadays, but 1 r-ecall one 
' patient on an ulcer regime which he maintained for a 
year beyond the time his physician required it. This 
patient came in with swollen joints and subsequently de- 
veloped perifollicular hemorrhages and typical scurvy, due 
to a deficient diet. The entire clinical picture cleared up 
rapidly following the administration of orange juice. 

Another rase suggesting the possibility of sub-vitamin 
deficiency was that of a youngster with ulcerative colitis 
and a story of prolonged undernutrition because of his 
mother’s dietary suggestions which amounted to n food 
fad. This child had skin lesions which were purplish and 
erythematous, and was generally undernourished. Because 
he scratched the skin lesions, they became infected, and 
healed only after n period of months, rather than days as 
they would normally have done. We suspected a Vitamin 
C deficiency, though not full-blown scurvy. The Vitamin 
C content of his blood was low, and he was at once given 
a Vitamin C concentrate in adequate amounts. With the 
administration of this specific substance the skin lesions 
cleared up rapidly. 

A fourth patient, with a duodenal ulcer, had a gnstro- 
ileostomy performed by mistake. An ulcer and stricture 
resulted at the lower end of the ileum. This patient came 
in with definite signs of a peripheral neuritis, and in ad- 
dition, was mentally disoriented and difficult to manage. 
He had definite neurological signs, and the diagnosis was 
made of a peripheral neuritis and possibly an intra- 
cerebral lesion, or beriberi with cerebral manifestations. 

A lumbar puncture was performed, and the fluid showed 
an increased protein content with a cell count of .TOO cells 
per cubic millimeter. At first the neurologist refused to 
believe it might have been due to dietary deficiency. Wo 
found in the literature that beriberi, as reported in the 
French Colonial literature, occasionally was associated 
with evidences of meningeal irritation. Vitamin II in this 
instance cleared up the patient’s symptoms, with a return 
to normal of the spinal fluid. 

Another patient presented tiie rare clinical picture of 
ulcerative colitis and full-blown Graves' disease. Ife came 
to the clinic because of failing vision, and the ophthnlm- 
ological consultant said that lie had an optic neuritis 
which was definite. There were some signs of peripheral 
neuritis, which were not so marked ns optic neuritis. 

We questioned as to whether the optic neuritis was a 
manifestation of the diet deficiency, hut in the first place 
we successfully treated the Graves’ disease by operation, 
and his ulcerative colitis improved proportionately. At 
the same time we fed him large amounts of Vitamin B, 
with almost complete restoration of function of the optic 
nerve. 

I should like to ask Dr. Wilbur whether he has seen a 
proctoscopic picture similar to that of ulcerative colitis 
with bleeding following prolonged undernutrition. I re- 


cently saw a young woman who apparently presented such 
a picture. The patient, a girl of 25, had lost 90 pounds in 
about six months’ time by voluntary dietary restriction. 
She then tried to stop the loss in weight but continued to 
lose in spite of an apparently adequate diet. During the 
inter months she developed an intractable diarrhea, and 
by proctoscope had colonic lesions typical of ulcerative 
colitis. She is at present getting better on adequate diet 
and intensive vitamin therapy. 

Physicians practicing in the South tell me that they do 
not see intestinal lesions in sprue, hut it seems to me that 
the intestinal lesions in this case might have been due to 
a deficiency state. 

I should like to call attention to the fact familiar to all 
of us and not too greatly stressed, that the appearance of 
the tongue is not frequently enough noted. Our forebears 
always talked about the tongue, but I am not sure they 
always knew what it meant when they described it. Nowa- 
days there are many changes in the tongue which may be 
the first symptoms of deficiency disease of the pernicious 
anemia type, or sprue, or certain other syndromes not so 
well known. 1 think its importance can’t be too much 
emphasized. 

DR. DWIGHT L. Wilbur (Rochester, Minn.) (closing 
the discussion) : I appreciate the discussion which this 
paper has received and am glad that, in the discussion, 
emphasis was placed on some important points in regard 
to deficiency diseases which I did not have time to mention. 

We selected enses in which tire deficiency state was very 
obvious in order that there might be no question as to the 
diagnosis. 

The points Dr. Cowgill brought out are exceedingly im- 
portant. As yet, not very much advnnce has been made 
by clinicians in the recognition of what are called pre- 
clinicnl or early states of vitamin deficiency. In the next 
ten years wc hope great advances will be made in the 
diagnosis of such conditions with the help of Dr. Cowgill 
and other investigators who have done so much experi- 
mental work in this field. 

At the present time very little is known of the actual 
requirement of man for the various vitamins. Apparently, 
there are both minimal and optimal requirements. It 
seems very obvious that in many of the cases we have 
reported the intake of vitamins was deficient; in other 
words, the intake of certain vitamins was less than the 
minimal requirement. There is apparently a wide zone 
between such a minimal requirement which one would ex- 
pect to be associated with a clinically recognizable de- 
ficiency state and the optimal requirement which one 
would expect to he associated with a state of excellent 
health. We do not know how wide this zone actually is 
nor what its limitations may be, bat Dr. Cowgill and other 
investigators are helping Us in elucidating this problem. 

The requirement of man for each vitamin probably will 
best be expressed in future years as are the requirements 
for protein today, namely, as minimal and optimal re- 
quirements. 

It is a curious fact, difficult to explain, that most 
patients who have extensive malignant disease of the 
gastro-intestinnl tract and who live for long periods of 
time on diets which are obviously inadequate in vitamins 
fail to show signs of a deficiency state other than emacia- 
tion or cachexia. 

I think that all of us as clinicians will appreciate the 
fact that the best way for a patient to secure an adequate 
supply of vitamins is in the natural state, namely, in 
foodstuffs. If it seems advisable to supplement foods with 
vitamin preparations this may easily be done. 

Dr. Jordan brought out a very important point in this 
connection, and I believe it illustrates the attitude that 
the modern physician should take, namely, to emphasize 
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to the patient those foods which he should eat rather than 
to place emphasis, as has been done for generations, on 
those foods which he should not eat. 

Dr. Jones raised the question of disturbance of the 
colon in relation to deficiency states. In two of our cases 


we found evidence of chronic ulcerative colitis. What the 
relationship may he between disease of the colon and 
deficiency states, in other words, which is primary and 
which is secondary, is impossible to state in ninny 
instances, 1 
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T HERE are innumerable causes of diarrhea. Many 
diseases and functional disturbances of the' body 
are associated with this symptom. Often, the cause is 
some form of intestinal disease, but the cause of a 
diarrhea frequently is found at points distant from 
the intestine. In many cases no real cause of this 
symptom can be found. It is difficult, for instance, to 
account for the diarrhea which occurs during a 
thyroid crisis. Unfortunately, in the minds of many 
persons, the terms "diarrhea” and “colitis” have been 
considered synonymous. This is so common that the 
clinician often finds it difficult to disabuse the patients 
of the idea that all diarrhea originates in the colon. 
The diabetic who has diarrhea feels certain that his 
diarrhea indicates a disease of the intestine. Eventu- 
ally, this type of diarrhea may be proved to be an 
entirely independent entity which has no relation to 
diabetes or to the mechanism responsible for it. 

Steatorrhea is a form of diarrhea in which the loose 
stools contain an abundance of fat. There also are 
numerous causes of steatorrhea. The two which are 
probably most commonly encountered are pancreatic 
insufficiency and sprue. It is more than likely that 
the mechanism of production of the steatorrhea in 
these two conditions is different. In sprue, pancreatic 
enzymes are present in the duodenal contents and the 
steatorrhea probably results from a failure of proper 
absorption of fat by a damaged small intestine. In 
the steatorrhea of pancreatic insufficiency, pancreatic 
enzymes cannot be demonstrated in the intestinal con- 
tents of the duodenum. The steatorrhea in this case 
probably results from improper splitting of fats 
taken in. 

In cases in which the diarrhea of pancreatic in- 
sufficiency is associated with steatorrhea, the stools 
are bulky, have an offensive odor, and contain exces- 
sive amounts of fat. Diabetes, if present, is mild most 
of the time, except during episodes of acute inflamma- 
tory changes in the pancreas, which may be character- 
ized by severe abdominal pain and occasionally by 
chills and fever in cases in which the condition is 
severe. Roentgenograph ic evidence of diffuse calcare- 
ous changes in the pancreas may be present. 

The treatment of steatorrhea which is the result of 
pancreatic insufficiency has been most unsatisfactory 
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in the past. Symptomatic measures and the adminis- 
tration of commercial pancreatic preparations have 
either failed to produce relief or at best have produced 
only transient relief. Then, too, the diabetes usually 
becomes difficult to control because of the necessity for 
dietary* changes and the difficulty in estimating the 
optimal dose of insulin. 

In these cases one obviously would search for 
trouble in the pancreas. In the eases of steatorrhea, 
there is evidence of a disturbance of the external 
secretions of the pancreas. It has been suggested that 
in some of the diarrheas associated with diabetes, 
there may be a relative decrease in the flow of pan- 
creatic juice and therefore an intestinal disturbance 
without steatorrhea. A careful analysis, however, of 
the two types of diarrhea impressed us with the fact 
that in cases of severe diabetes associated with watery 
diarrhea, pancreatic enzymes exist in the duodenal 
contents whereas in cases of steatorrhea, the enzymes 
might be absent. 

It is a well known fact that in diabetes produced in 
animals by complete pancreatectomy, difficulty in their 
management lias been encountered because of the oc- 
currence of diarrhea. It also has been found that this 
diarrhea may be fairly well controlled by the addition 
of bone ash and raw pancreas to the diet. As soon as 
diets which do not contain pancreas are adminis- 
tered, diarrhea again becomes a serious complication. 
Various preparations made from pancreatic tissue 
have not proved satisfactory substitutes for raw pan- 
creas nor has the feeding of pancreatic juice been of 
great benefit in these animals. On the other hand, the 
addition of precipitates containing some of the active 
enzymes of pancreatic juice has given belter results. 
These facts suggested to us that the administration of 
pancreatic juice or its active substances would he 
worth a trial in the treatment of the diarrhea of pan- 
creatic insufficiency which affects human beings. 

Because of the enzymatic nature of the active sub- 
stances of pancreatic juice, small quantities may act 
on a relatively large quantity of food in the intestine 
and may produce nearly complete digestion. The effec- 
tiveness of small amounts of pancreatic juice was 
demonstrated in the case of animals whose pancreatic 
ducts were almost completely occluded. Patency of one 
small duct prevented the development of all the signs 
of pancreatic insufficiency which arc characteristic of 
complete pancreatic occlusion. The effectiveness of 
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small amounts of pancreatic juice was likewise shown 
by Elman and McCaughan in studies on animals which 
had pancreatic fistulas from which all secretions were 
drained. Such animals secreted great quantities of 
pancreatic juice, and symptoms and changes in the 
chemical composition of the blood which were similar 
to those found in cases of obstruction of the upper 
part of the intestine developed. Death occurred within 
the first week unless large amounts of physiologic 
saline solution were administered, but the administra- 
tion of a few cubic centimeters of pancreatic juice 
greatly reduced the secretion of pancreatic juice and 
the subsequent occurrence of symptoms, and prolonged 
life more or less indefinitely. 

METHOD OF PREPARATION AND ADMINIS- 
TRATION OF PANCREATIC JUICE 

Pancreatic juice for administration to patients was 
prepared in the following manner: With an aseptic 
surgical technic, a cannula was tied in the major pan- 
creatic duct and the minor pancreatic duct was ligated 
while the dogs were under ether anesthesia. A sterile 
rubber tube was passed through the skin to connect 
the cannula in the pancreatic duct to a sterile rubber- 
bag placed in a small basket on the animal’s side. The 
pancreatic juice then was removed from the bag once 
or twice daily. The animals maintained themselves 
well if a small amount of pancreatic juice was ad- 
ministered by mouth. 

Administration of whole pancreatic juice by means 
of a duodenal tube proved efficacious in the treatment 
of patients with this type of diarrhea. Because of the 
inconveniences of this method and the bulk of whole 
pancreatic juice, we then tried administration of dried 
precipitates which represented less than 0.5 per cent 
of the whole pancreatic juice. The following types of 
precipitates have been found to be active: (1) ma- 
terial precipitated from pancreatic juice by the addi- 
tion of five volumes of alcohol at a temperature of 
— 20” C. ; this precipitate was dried with cold alcohol 
and ether; (2) material precipitated by the addition 
of picric acid; this precipitate was dried and the picric 
acid was removed with alcohol and ether, and (3) 
material precipitated by the addition of a 5 per cent 
solution of trichloracetic acid; this precipitate was 
dried and the trichloracetic acid was removed with 
alcohol, acetone and ether. At present, we are using 
the last preparation. 

RESULTS OF TREATING STEATORRHEA WITH 
PANCREATIC JUICE 

The following cases exemplify the results of sub- 
stitution therapy in the treatment of steatorrhea 
which is the result of pancreatic insufficiency: 

Case 1. An unmarried man, aged thirty-six years, came 
to the clinic March 9, 1935. For eight years he had had 
periodic attacks of pain in the upper part of the ab- 
domen, which had been associated with chills, fever and 
. sweats.- Between attacks there had been constant soreness 
in the upper part of the abdomen. The attacks had lasted 
■ about four days, and had been initiated by anorexia and 
abdominal discomfort. The pain had been situated in the 
epigastrium and had extended to the right and left side 
and at times to the back, between the shoulders. It had 
been severe and hypodermic injections of morphine fre- 
quently had been required for relief. With the coming of 
an attack, the patient had felt restless and irritable. 
During the attack the abdomen had become tight and dis- 
tended, but had not been sore to touch. Relief had been 


obtained by crouching or bending forward, or by sitting 
in a tub of hot water. Vomiting had occurred occasionally, 
but had produced relief. .The chills and fever had con- 
tinued for several days after the pain had gone. No food 
had been taken during the attack. 

A year before the patient came to the clinic these at- 
tacks gradually had. subsided, but they had recurred six- 
weeks prior to his admission. An exploratory laparotomy 
had been performed a year after the onset of the attacks. 
The preoperative diagnosis bad been peptic ulcer, but none 
had been found. The abdominal organs had been normal, 
except the pancreas, which had been inflamed. The attacks 
had continued to occur about eight to ten times each year 
after the operation. The patient had gone to a hospital 
for four or five days during most of the attacks. Six 
weeks before he came to the clinic diabetes had been dis- 
covered following one of the attacks of pain. A diet had 
been instituted and for a time 40 units of insulin had been 
given daily. The patient had noticed for a long time that 
his stools had appeared greasy and foamy and had floated 
on water; they had contained much undigested food but 
no blood. The' diarrhea had been severe until six weeks 
before his admission to the clinic, when some improvement 
had occurred. 

When the patient arrived at the clinic he seemed ill 
enough to be hospitalized at once. The value for the blood 
pressure, measured in millimeters of mercury, was 130 
for the systolic and 80 for the diastolic, and his weight 
was 121% pounds (55 kg.). The value for the hemoglobin 
was 13.3 gm. per 100 c.c. of blood; the erythrocytes 
numbered 4,100,000 and the leukocytes 7,900 per cubic 
millimeter of blood respectively. The differential blood 
count was approximately normal. The value for blood 
sugar was 163 mg. per 100 c.c. A serologic test for 
syphilis was negative; The urine contained a trace of a 
reducing substance. Subsequent urinalyses revealed from 
1 to 2.4 per cent of sugar. The results of tests of liver 
function were normal and there was no retention of dye. 
The value for the bilirubin was 1 mg., that for the calcium 
■was 9 mg., that for the phosphate was 4 mg. and that for 
the protein was 6.4 mg. per 100 c.c. of serum respectively. 
Roentgenologic studies revealed a normally functioning 
gall bladder and extensive pancreatic lithiasis. As a result 
of Ji strict diabetic program the urine became free of 
sugar but the distress in the upper part of the abdomen 
continued. ' 

After a medical regimen had been employed for two 
weeks, an exploratory operation was performed (March 
22, 1936). An operative diagnosis of chronic pancreatitis 
with calcification was made by the surgeon, who described 
the pancreas as being about three times the normal size 
and diffusely indurated throughout. The common bile duct 
was dilated to about twice its normal size. Choledochos- 
tomy and cholecystostomy were performed. No stones 
were demonstrated in the gall bladder or its ducts. The 
postoperative convalescence was satisfactory although 
somewhat prolonged. The expected improvement, however, 
did not result and the patient returned to the clinic July 
15, complaining of nausea, vomiting and a heavy feeling 
in the right upper quadrant of his abdomen, but he 
thought the pains had decreased somewhat in severity. 
His urine had remained free of sugar. His bowels moved 
every two or three hours throughout the day and night, 
the stools being light brown, soft to liquid, frothy, bulky 
and fatty; they had an offensive odor. 

The patient was then given the prepared pancreatic 
juice through a tube which was passed very cautiously 
into the duodenum. We began by giving 1 c.c. every hour; 
the maximal amount given at one time was 2 c.c. In 
twenty-four hours the number of stools had been reduced 
from twelve or fifteen to four, and this status was main- 
tained by continued administration of a measured amount 
of pancreatic juice. In a few days, the stools became 
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nearly normal. The patient was then dismissed from the 
clinic and instructed to take minute capsules containing 
the concentrated pancreatic juice. The patient continued 
to improve so long as he took these capsules; if he stopped 
taking them the trouble recurred. It was ultimately found 
that a minimal quantity of the dried juice was necessary 
to maintain normal intestinal function. 

Case 2. A man, aged sixty-five years, came to the clinic 
December 4, 1035, because of progressive loss of weight 
and diarrhea. Five years previously he had weighed 150 
pounds (G8 kg.). When he came to the clinic he weighed 
100 pounds kg.). He said that he formerly had been 
very energetic and had taken a good deal of physical exer- 
cise, but that he had gradually become weak, tired and 
had lacked energy. His stools had been soft or liquid and 
had contained a great deal of oil and fat. At the time of 
his admission he was having four to six large, oily stools 
every twenty-four hours. Sugar first had been found in 
his urine in 1031. At that time the value for the blood 
sugar hud been 170 mg. per ICO c.c. He had been given an 
adequate diet and his urine had been free of sugar, but 
in spite of this he had gradually lost weight. 

Examination at the clinic revealed that the diabetes was 
mild. The value for the blood sugar while the patient was 
fasting was only 101 mg. per 100 c.c., and the urine was 
free of sugar. He was constantly hungry and always 
ready to eat. He commented repeatedly on the fact that 
the fat he took was not digested. The value for the systolic 
blood pressure was 120 mm. of mercury and that for the 
diastolic pressure was 80 mm. The patient appeared ex- 
hausted and emaciated. Numerous stools were examined 
and all contained oil or fat in excess. Their gross ap- 
pearance was that of an oily fatty mass. Meat fibers were 
present. Results of examination of a typical stool revealed 
21.2 per cent of total fat, 10.8 per cent of which was fatty 
acid and 7.1 per cent of which was neutral fat. The value 
for cholesterol was 100, that for the cholesterol esters was 
82, that for the total fat was 421, and that for fatty acids 
was 282 mg. per 100 c.e. of plasma respectively. The value 
for the serum protein was 5.4 mg. per 100 c.c. The duo- 
denal contents did not contain amylase and trypsin. Procto- 
scopic examination revealed a normal rectal lining. Roent- 
genologic studies of the stomach, colon and small intestine 
did not disclose any intrinsic organic disease. The gall 
bladder was reported as normally functioning, but there 
were multiple stones in the pancreas. 

We started treatment of this patient by giving a capsule 
containing the pancreatic extract every four hours. Im- 
provement started on the second day, and by the fourth 
day, his stools had become nearly normal. We have been 
able to maintain the normal stools by administering two 
capsules daily, each of which contains a fifth of the 
amount of pancreatic extract given at one dose when 
treatment was stnrtcd. The diabetes has been readily con- 
trolled. 

You will recall that this patient was under our observa- 
tion in December, 19.15. For many months, capsules of 
the pancreatic juice were supplied him. Because of the 
difficulties of maintaining the supply, he was advised from 
time to time to try commercially prepared pancreatic 
enzymes. He has tried every available product. In March, 
39,17, he wrote that none of them had helped appreciably. 
After each trial of a new one and its failure, prompt and 
complete relief followed the use of the one capsule, as de- 
scribed. twice a day. Less than this would not produce 
striking or lasting results. 

COMMENT 

It should he emphasized that the results obtained 
have been gratifying only in the type of diarrhea asso- 
ciated with steatorrhea. One would expect the best 
results in cases in which there is marked interference 
or total inhibition of the external secretions of the 


pancreas. Such a condition exists when obstruction of 
the pancreatic ducts, as by a stone, occurs. 

Fortunately, the association of diarrhea and dia- 
betes is infrequent. With the exception of some of 
the serious organic causes of diarrhea, it represents 
one of the most distressing conditions confronting the 
present day practitioner. The diet advisable for the 
diabetic is so obviously not the kind one would offer 
an individual who has diarrhea. Ifence, the dietetic 
problem becomes a real one. Furthermore, the problem 
of the evaluation of the amount of insulin necessary 
for control of the diabetes is intensified. Loss of 
weight may be great and its control is exceedingly 
difficult. 

These experiments bid fair to offer help to at least 
one type of patient who suffers from steatorrhea. In- 
tensive dietary studies on animals whoso pancreatic 
ducts have been evulsed are under way and we hope 
these may offer further leads which will point to flic 
control of other phases of this difficult problem. 
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DISCUSSION ' 

DR. .1. PAUL QUIGLEY (Cleveland, Ohio): Dr. 
Bargen has called our attention to the fact that diarrhea 
may occur from some disturbance in the gastro-inlcstinnl 
1 tract located higher than the colon. I want to go a step 
further. Dr. Einsol and I prepared a series of dogs from 
which the body and fundus of the stomach had been re- 
moved and the esophagus anastomosed to the pyloric 
antrum. The only striking appearance in these animals 
was the condition emphasized by Dr. Bargen, diarrhea and 
excessive fecal fat. Practically all the fat in the diet of 
the animals passed on through. 

We haven’t developed a complete explanation for this 
condition. The portion of the gnstro-intestinnl tract which 
produces the essential factors of gastric juice has been 
removed. However, the diarrhea and steatorrhea are not 
essentially the result of absence of hydrochloric acid and 
pepsin but are related to the deficient reservoir function 
of the stomach and the consequent excessively rapid pro- 
pulsion of food through the intestine. 

Our results emphasize the possibility of diarrhea and 
steatorrhea developing from a disturbance not primarily 
located in the colon or pancreas. 

DR. A. C. IVY (Chicago, 111.) : Dr. Bargen’s report 
implies that pancreatic juice, dried or extracted, is more 
potent or more favorably administered than pnnerentin. 
I doubt the truth of that implication and, before I believe 
it, a lot of good experimental evidence will have to be 
supplied. 

I know of nothing at present in pancreatic juice that is 
not present in properly prepared and potent pnnerentin; 
ns a matter of fact, there is something present in pan- 
creatin that is not present in pancreatic juice, which we 
do know is of value to the organism, namely, lecithin, 
which contains choline. 

Why have a number of physicians been disappointed 
with the results obtained on the administration of pnn- 
crcatin to patients with suspected pancreatic achylia? The 
first reason is that the pnnerentin given the patient has 
not been n potent preparation. At the drug stores in 
Chicago a year ago, 1 bought six different preparations of 
pnnerentin. We found only three preparations out of the 
six worthy of presentation to a patient. 

The second reason is that adequate quantities of pan- 
crcntin are not administered. Two, three, or four tablets 
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after a meal are usually given. In our animals in which 
we have been studying oral enzyme therapy, we have given 
25 grams of pancreatin a day in the form of powder or 
enteric coated tablets, and we have shown that the enteric 
coating increases the effectiveness of the orally adminis- 
tered pancreatin. 

When we give pancreatin to our patients, we must know 
that it is potent. Wo can’t rely on the Council of 
Pharmacj' and Chemistry for such potency, because they 
do not accept pancreatin or any other enzyme for oral 
administration, and the U.S.P. requirements in regard to 
pancreatin are not to bo praised; so, if we are going to 
give pancreatin, we should know first, by having a com- 
petent chemist test it, that it is potent, and, when we give 
it, we must give it in adequate quantities. 

We have two patients with pancreatic achylia and we 
have demonstrated that 25 grams of pancreatin, or 75 
five-grain tablets, given per day, with and after meals, is 
effective. I say that on the basis of reliable evidence, and 
not on the basis of the patient’s feelings or reports. 

I was glad to see that Dr. Bargen showed the absence 
of enzymes from the duodenal drainage in his patients, 
but he did not say he had analyzed the stools chemically 
for fats, protein, and starch. 

I think the only reason why the Council of Pharmacy 
and Chemistry of the American Medical Association does 
not accept pancreatin for oral administration is that there 
is very little good evidence in the literature showing that 
pancreatin is effective in man. There is plenty for the 
dog, which now demonstrates that it is effective. In many 
of the reports in which pancreatin has been used in man, 
analysis of duodenal drainage has not been done, to prove 
that a case of pancreatic insufficiency is actually being 
treated; and, secondly, the stools have not been examined 
chemically under dietary control before and after treat- 
ment with pancreatin. 

The only way that one can establish scientifically that 
pancreatin is or is not effective in a particular patient, is 
to place the patient on a diet, collect the stools and analyze 
them for fat, nitrogen, and carbohydrate, and then repeat 
the analysis after pancreatin. When this is done on a 
sufficient number of patients, then we will have data which 
will establish, I believe, that oral enzyme therapy is effec- 
tive in human subject suffering pancreatic insufficiency. 

DR. WILLIAM C. BOECIC (Los Angeles, Calif.) : I 
have enjoyed hearing Dr. Bargen's paper which has 
brought the subject of steatorrhea before us again. I trust 
that the new method of treatment will be available to the 
rest of us who have such patients under our care. 

I have the excuse of appearing before you simply to re- 
count the history and treatment of another case in which 
steatorrhea was the prominent finding but which ap- 
parently was due to extrinsic factors outside of the organs 
of the gastro-intestinal system. 

This case was that of a physician, 45 years of age whose 
illness lasted for one year. He had a persistent diarrhea 
.which proved to be a steatorrhea, for the stools were made 
up mostly of fatty acid crystals. They were as plentiful 
as to appear like the sediment of a turbid specimen of 
urine. 

He had abdominal distention and marked tenderness in 
the left upper hypochondrium. There was adenopathy of 
the axillary and inguinal glands. He had lost some twenty- 
five pounds in weight. 

Physical examination and X-rays were negative for 
tuberculosis. Achlorhydria was present. The small intes- 
tine showed “laking” of barium in the jejunum and upper 
ileum suggestive of that described in cases of sprue. The 
blood picture was that of a moderate secondary anemia, 
with erthryocytes varying from 3,600,000 to 4,000,000, and 


hemoglobin from 75 to 85 per cent (Sahli) most of the 
time; a persistent leucopenia of 2,500 to 3,500 leucocytes 
was present all the time until one month before his death 
when it became normal. 

Biopsy of an inguinal gland revealed a picture some-, 
what resembling tuberculosis, but no pathologist would 
agree that it was. Later, laparotomy was performed. The 
mesenteric glands were all enlarged, especially in the area 
of the jejunum and pancreas, but not in the region of the 
terminal ileum. A large mass of mesenteric glands was 
found at the origin of the mesentery near the pancreas. 
The small intestine and colon appeared to be normal. 

The biopsy examination of one of the mesenteric glands 
showed almost complete disappearance of all lymphoid 
tissue with replacement by fat present in reticulocyte cells 
and deposits of cholesterol crystals. The microscopic prep- 
arations of this tissue were examined by several prominent 
pathologists throughout the country but no one made a 
definite diagnosis. It was thought that the condition was 
some form of lymphoma. 

As to treatment, liver extract was used extensively, 
along with dilute hydrochloric acid, a fat-free diet, then 
later a normal diet, but no benefit occurred until the 
patient was given X-ray treatment. Then the diarrhea 
ceased almost entirely and also the steatorrhea. The adeno- 
pathy and abdominal distention disappeared. The patient 
gained 7 pounds in the next four months, but weakness 
persisted. One month before he died, his white cell count 
became normal and we were hopeful that his change por- 
tended a better prognosis. However one month later he 
suffered from acute cardiac decompensation and died a 
few dnys later. 

Autopsy findings were those of cardiac dilatation. The 
pancreas, liver, adrenals, and mesenteric glands all ap- 
peared to be normal. There was no evidence of fat and 
cholesterol deposits in the glands, but some occurred in 
the walls of the small intestine with some mucosal atrophy. 

Whether or not his case belongs in the category of those 
described as acute or chronic mesenteric adenitis or as 
some form of lymphoma I do not know but it illustrates 
the occurrence of steatorrhea from some disturbance ex- 
trinsic of the gastro-intestinal system, which vanished 
after X-ray treatment but the treatment did not cure the 
patient. 

DR. J. ARNOLD BARGEN (Rochester, Minn.) (closing 
the discussion) : I appreciate the discussion of Drs. Boeck, 
Ivy and Aaron. I tried to bring to your attention only one 
other method of aiding some of these very miserable 
people. 

I believe, after hearing Drs. Aaron and Ivy, that in the 
past we have at times not used enough pancreatic extract. 
This very simple method came through Dr. Bollmann’s 
work on animals and we were able to control the diarrhea 
of man. AYe were able to control it in one case by admin- 
istering two small capsules of the powder daily. The 
patient had tried all' kinds of drugs on the market, in- 
cluding very large amounts of pancreatic extract. Whole 
pancreas has been used sporadically but not enough to 
permit us to conclude how it would compare with this 
pancreatic juice. However the second patient recei% r ed 75 
to 100 grains daily of pancreatic extract of a preparation 
supposedly potent without effect, whereas two small 
capsules of the dried juice controlled his symptoms, 
how it would compare with this pancreatic juice. 

The pancreatic juice is not a cure-all. Some patients 
have not received adequate relief. A minister from the 
South received what we thought was an adequate quantity 
of these capsules but he was not particularly helped. All 
persons who have these types of diarrheas are thoroughly 
miserable and a certain number of them, I think most of 
them, will be helped when the pancreatic ducts have been 
occluded. Whether there are enough of them even to 
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warrant making such a preparation commercially, I do 
not know. In reply to Doctor Ivy’s question about stool 
analysis, I should like to sav that in all these individuals 
careful chemical analysis was made in all, as indicated in 
the second case. 

Regarding the different causes of steatorrhea. Dr. Boeck 
mentioned an entirely different type. I think we must 
keep in mind that there is a steatorrhea which is probably 
due to a failure of the proper splitting of fats, and a 
steatorrhea which probably is due to failure of absorption. 


The latter may be associated with sprue, I saw a patient 
who had a definite clinical picture of sprue and tubercu- 
losis of the abdominal lymph nodes. At necropsy there 
was marked atrophy of the intestinal mucous membrane 
That patient presented a picture such as Dr. Boeck has 
described, but the course of the disease was not affected 
in the slightest by these capsules. 

I hope this study may result in a stimulation to further 
study of this type of diarrhea and a trial 'of an adequate 
quantity and an adequate type of pancreatic product. 


The Diagnosis and Treatment of Acute 
Non-Hemorrhagic Pancreatitis* 

By 

ROBERT ELMAN, M.D. 

ST. LOUIS, MISSOURI 


T HE current conception of acute pancreatic disease 
is usually confined to the lesion often called pan- 
creatic necrosis or acute hemorrhagic pancreatitis. 
The pathology of this remarkable condition is well 
known, its course is nearly always progressively 
downward and is associated with a high mortality 
even when an emergency operation is carried out. 
Acute pancreatic necrosis is, however, a relatively rare 
disease and in recent years has not evoked much inter- 
est in spite of the mystery which still surrounds its 
pathogenesis. 

Acute pancreatitis which is not associated with 
necrosis, i.e., nonhomorrhagic pancreatitis, has from 
time to fime been discussed in the literature as a 
mild type of pancreatitis which stopped short of 
actual destruction of the gland and subsided. In 
general, this group of patients comprises those oper- 
ated upon with a diagnosis of pancreatic necrosis 
(or some other acute abdominal condition) hut in 
whom at laparotomy the pancreas presented no hemor- 
rhage or necrosis, hut merely an edema or induration 
particularly of the head of the gland (1, 2). The 
possibility, however, that the pancreas is very often 
the site of acute inflammation which subsided has 
never been very widely held, in spite of the fact that 
surgeons, during the course of cholecystectomy, have 
frequently found the pancreas to he indurated and 
enlarged. This association of pancreatic with cholecy- 
stic disease has, of course, been repeatedly observed 
and may account for the fact that the lesion in the 
pancreas has consistently been afforded little consider- 
ation in favor of the more well known lesions in the 
gait bladder and liver. It has been my experience that 
this type of pancreatitis is relatively frequent hut that 
it nearly always masquerades as another lesion; be- 
cause of these considerations I have made n clinical 
study of a number of these cases. Review of the 
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literature has been made in previous papers (1, 2, 3). 

The present observations concern patients who suf- 
fered acute subsiding attacks of epigastric pain due 
undoubtedly to an acute process in the pancreas, most 
likely an inflammation, in most cases at least, hut not 
of the hemorrhagic type and without evidence of 
necrosis. In most of those patients the original diag- 
nosis did not refer to the pancreas; many were sus- 
pected of suffering from biliary colic, others of acute 
cholecystitis, perforated peptic ulcer, acute appendi- 
citis, acute intestinal obstruction, and a few, coronary 
thrombosis. In the first cases observed the true diag- 
nosis was revealed only at operation when the lesion 
in the pancreas was noted. Later it was possible to 
make a clinical diagnosis by studying the blood for its 
concentration of amylase. This determination when 
made at the height of the patient's symptoms and re- 
pented as the clinical manifestations subsided, revealed 
a striking correlation with the course of the attack. 
In a few patients both objective evidences of pan- 
creatitis were obtained, i.e., the rise and fall of the 
blood amylase and anatomical changes through biopsy 
of the pancreatic lesion. 

As far as the clinical behavior itself is concerned 
the bed-side manifestations frequently gave only sug- 
gestive indications of the true nature of the disease. 
In all cases, the attacks were severe and disabling, the 
patient seeking bed rest at once. The pain was often 
cramp-like in character and nearly always accom- 
panied by vomiting. While located in the mid epigas- 
trium. the pain was often more severe to the right or 
to the left of the midline and occasionally was diffuse. 
A nearly constant feature was the reference of the 
pain to the small of the hack, i.e., over the spines of 
the lumbar vertebrae. Occasionally the pain was re- 
ferred to the mid-scapular region. Attacks varied in 
severity and duration, hut rarely did they exceed 
four days before subsidence. Only occasionally were 
patients seen in their first attack; a history was fre- 
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quently obtained of a few to many previous attacks, 
sometimes extending back for many years. 

On examination, these patients, when seen at the 
onset of the attack, were in obvious distress due to 
severe pain; though prostrated they were not in shock 
as shown by a normal pulse and blood pressure ; there 


was no cyanosis or evidence of circulatory collapse. 
The temperature, however, in a few cases became 
moderately elevated. The abdomen was often slightly 
distended and diffusely tender but nearly always re- 
vealed on careful palpation a transverse zone of more 
marked deep tenderness in the epigastrium over the 
region of the pancreas. In a few cases I was also able 
to outline a Head-zone of skin hyperesthesia along the 
left costal margin. In nearly all patients a mild scleral 
icterus could be made out especially if the examination 
occurred during daylight; others showed more evi- 
dent jaundice. Aside from the blood amylase findings 
to be described in detail below, the laboratory tests 
were non-specific. A leucocytosis was frequently ob- 
served but often absent; routine urine examination 
was negative. However, a high icteric index was noted 
when looked for and in many cases urobilin was found 
in the'urine. Although I feel that the above outlined 
clinical picture may perhaps enable a reasonably accu- 
rate impression to be made, I have refused to make a 
definite diagnosis of acute pancreatic disease unless a 
high blood amylase was found in a specimen obtained 


while the patient was suffering from acute symptoms ; 
with subsidence of the attack the concentration of the 
ferment progressively decreased. In all the cases here- 
in reported such determinations were made. 

The basis for the use of the blood amylase in the 
diagnosis of pancreatic disease rests on many experi- 


mental observations, which show, in general, that ob- 
struction of the pancreatic duct and inflammation of 
or injury to the pancreas is associated with a marked 
elevation in the normal level of the amylase in the 
blood. This correlation has been so uniformly con- 
firmed that it really does not matter whether the 
amylase in the blood is wholly or merely in part of 
pancreatic. origin. For diagnostic purposes it suffices 
that the blood amylase reflects, very rapidly and mark- 
edly, acute changes in the pancreas. I had occasion to 
note this fact many years ago while working with 
dogs, in whom a complete external pancreatic fistula 
had been installed. The tube draining all of the secre- 
tion was clamped, producing a sudden total obstruc- 
tion. Within 15 minutes the blood amylase had 
doubled in value; in an hour it had quadrupled. After 
24 hours of total pancreatic obstruction the blood 
amylase was 20 times above its normal level. It has 
also been shown (Somogyi) that mere palpation of the 
pancreas during a laparotomy is associated with a 
transient but marked increase in the level of blood 
amylase. 


Summary of Cases 

( All showed characteristic blood amylase curves, shown in accompanying charts ) 
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In all of the patients herein reported a marked 
elevation of the blood amylase was found at the first 
examination. The highest values were noted in those 
examined early in the course of their attack and in 
those with the severest attacks. In all, however, a 
progressive fall in the blood amylase was observed, 
often within a matter of hours, more commonly after 
a day or two, but in most instances in striking correla- 
tion with the subsidence of the patient's symptoms. 
Whenever the serum was examined for bilirubinemia 
it was found in moderate degree, which, however, with 
the amylase, returned to normal. 

TREATMENT 

The therapy advised and carried out in these 
patients (after the attack had subsided) depended 
upon the presence or absence of associated cholecystic 
disease as revealed by clinical and laboratory study, 
especially by cholecystography. They may be divided 
into three groups, those with, those without cholecy- 
stitis, and those who had already been cholecysteeto- 
mized. 

1. If stones were demonstrable or if an abnormal 
shadow or no shadow followed the intravenous test 
operation was usually advised. I say usually because 
in a few instances the cholccystogram became norma! 
with the lapse of lime. Wien operation was carried out 
soon after an attack the existence of a diseased pan- 
creas was detected, provided that the gland was ex- 
posed adequately. Visualization of the pancreas (by 
separation of the gastrocolic omentum) frequently re- 
vealed fat necrosis, and biopsy of the indurated tissue 
showed interstitial inflammation, edema and fibrosis. 
Tlie diseased gall bladder was removed and the common 
duct explored through the cystic duct; in encli instance 
I have observed an impediment to the passage of a 
bulb-tipped probe into the duodenum. This I inter- 
preted as a spasm of the sphincter of Oddi which was 
dilated with bulbs of increasing caliber. A evs- 
ticoehotedochostomy, i.e., drainage of bile through the 
cystic duct was then carried out. 

2. When cholecystography revealed a normal shadow 
without stones, a medical regime consisting essentially 
of a liberal diet taken, however, in small frequent 
feedings was instituted; a mild sedative such as 
phenoharbita! was also prescribed, because I felt that 
the fear of these attacks in many patients may have 


played a role in initiating some of them. These 
patients eventually got well; the attacks subsided in 
frequency and thus far many of them have required 
no further therapy. The follow-up has, however, been 
too recent to draw any definite conclusions. 

3. Wien the patient has already had a cholecy- 
stectomy the same medical regime was followed. One 
must, to be sure, exclude the existence of stone in the 
common duct in this group of patients; this difTeren- 
tiation can usually be made on clinical grounds alone. 
If a stone is present a secondary operation is obvi- 
ously indicated. It has been my observation, however, 
that in most instances operated upon for such a 
reason, no stone was found in the common duct hut 
that the pancreas showed evidence of inflammatory 
disease. 
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DISCUSSION 

DR. JULIUS FRIEDENWALD (Baltimore, Md.) : Dr. 
Elman has presented a highly interesting and important 
paper. It is a well accepted fact that certain instances of 
acute pancreatitis arc occasionally observed which, al- 
though Ushered in with fulminating symptoms, soon lose 
their intensity and continue as milder types of the dis- 
ease. Among such cases, without doubt, may be included 
some referred to by Dr. Elman. 

There are, however, other cases which arc extremely 
stormy in their onset, in which operation is contemplated, 
hut delayed due to shock or other complications which also 
occasionally recover even without surgical intervention. 

Up to recently most of the milder instances of this affec- 
tion have been incorrectly diagnosed or have been recog- 
nized only at operation. It is to these milder forms that 
Dr. Elman has called special attention in his presentation, 
and in which the diagnosis wns confirmed by means of the 
determination of the amylase concentration in the blood. 

In our experience many of the cases of acute pancrea- 
titis are affected at the onset with intense pain in the 
upper abdomen, with tenderness in this region associated 
with shock,' often suggesting the presence of perforation 
and at times of obstruction. The pain is usually constant, 
though occasionally it is intermittent. Vomiting is exces- 
sive, followed later , by anorexia. Hypoglycemia is ob- 
served in the stage of shock in addition to leukocytosis. 
As the disease, however, progresses into the subacute 
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stage, or in the milder types, hyperglycemia may be en- 
countered. In this form, subsidence of symptoms 'with 
recurrences is not infrequently noted, and the symptoms 
appear as mild manifestations of anorexia, weakness, 
upper abdominal distress, and pairi often to the left of 
the mid-epigastrium and back, with constipation or diar- 
rhea associated with fatty stools. Tenderness over the 
entire epigastrium is noted. 

Many of these cases are complicated with cholelithiasis 
and present a history of previous attacks of gall stone 
colic. All of our operated cases, as well as a few in 
which surgery was not undertaken, presented this com- 
plication. 

In the milder instances of this disease, conservative 
management is advisable at least for a cei’tain period of 
time, especially in the absence of gall stones instead of 
undertaking a surgical procedure at an inopportune time. 
In many of these eases, under proper dietetic restrictions, 
with the addition of occasional duodenal drainages and 
symptomatic medication, the acute stage lessens in in- 
tensity and finally subsides. 

Inasmuch as the. symptomatology of this affection, es- 
pecially in the milder types, is by no means characteristic, 
Dr. Elman has contributed a valuable lesson in the diag- 
nosis by emphasizing the importance of the presence of 
a high blood amylase content in the acute stages of the 
disease and its gradual decrease and disappearance with 
the subsidence of the attack and improvement in the 
patient’s condition. It seems evident, therefore, that if 
this test be applied more frequently, many hitherto un- 
detected instances of this affection can be recognized at 
an early stage. Attention should be directed to the fact, 
as Maimer, as well as others, has pointed out, that a 
high diastase content likewise occurs in the urine of re- 
latively -mil d cases of acute pancreatitis, which is also an 
indication and gives further proof of organic disease of 
the pancreas. 

Another test, the serum lipase reaction, is similarly of 
diagnostic value especially in the acute or subacute cases, 
and may likewise be taken advantage of in the diagnosis 
of obscure cases. 

DR. M. A. McIVElt (Cooperstown, N. Y.) : I was very 
much interested in Dr. Elman’s paper and the very in- 
teresting group of cases he described. I don’t doubt for 
a moment, in fact I think it is universally recognized, that 
there is a group of cases of mild acute pancreatitis that 
really constitutes a clinical entity; but I think it is often 
very difficult to be sure of the diagnosis, and I take it that 
in a great many instances it would really come down to 
dependence on the amylase test. 

I should like very much to ask what Dr. Elman’s ex- 
perience has been with this test in cases of frank hemor- 
rhagic pancreatitis. I have been rather disappointed in it 
as a diagnostic test in the few cases of the hemorrhagic 
type in which we have tried it. 

DR. GEORGE 'B. EUSTERMAN (Rochester, Minn.) : 
Von Bergman and his associates have reported this type 
of condition for the last several years and have made 
valuable contributions to the diagnosis of the disease. 
They classified it as a subacute pancreatitis and I am 
wondering whether the entity described by the essayist is 
not identical. One should always be cognizant of the possi- 
bility, of' this condition. Aside from metastatic infections, 
there are four commonly accepted etiological factors 
giving rise to subacute and acute forms of pancreatitis, 
namely, cholecystic disease, obesity, perforated ulcer of 
the stomach and duodenum implicating the pancreas and 
syphilis. The last case of this type which I saw, that was 
convincing from a purely clinical standpoint, was about 
a year and a half ago in a middle aged obese male. For 
five months prior to his admission he had been treated on 
the basis of a high, perforating ulcer of the stomach, the 
presence of which w>e were unable to confirm. Other diag- 


noses were left renal stone, spondylitis, gall bladder dis- 
ease with transposition of symptoms, etc. We had the ■ 
good fortune to see him in one of his subacute seizures, 
at which time he had the characteristic radiation from the 
upper left epigastrium through to the back, hyperasthesia, 
marked tenderness, elevation of serum lipase and urinary 
diastase, etc. Cholecystographic examination was negative. 

On dietary restrictions, with marked reduction in fat 
and protein, and increased carbohydrate, he made a 
prompt recovery and has not been troubled since. 

DR. HENRY A. RAFSKY (New York, N. Y.) : Dr. 
Elman has presented a distinct clinical entity. These 
cases are very often difficult diagnostic and therapeutic 
problems. This was graphically illustrated in a patient 
who was admitted to the Gastro-Intestinal service at the 
Beth Israel Hospital. The case presented the eiinical 
picture of intestinal obstruction. The surgical division re- 
fused to operate upon this patient because it was thought 
that he would not survive. Medical treatment was then 
tried. I shall discuss the treatment shortly, but first I 
would like to point out some interesting phenomena which 
were noted. The patient ran a febrile course for several 
days with daily fluctuations of his temperature. When 
fever was present a hyperglycemia and glycosuria were 
observed. When the temperature fell, the blood sugar and 
urine were normal. The treatment consisted in decompres- 
sing the stomach and duodenum by duodenal instillations. 
His symptoms subsided. It was thought of interest to 
stop the treatment to see what would happen. The symp- 
toms recurred. Then duodenal instillations were again 
instituted and the patient made an uneventful recovery. 
He has not had a recurrence of the symptoms. An X-ray 
of the gall bladder showed it to be enlarged; no stones 
were found. 

DR. JOHN R. TWISS (New York, N. Y.) : I should 
like to ask Dr. Elman, in regard to the treatment of these 
conditions, whether he does not feel there is a certain 
element of danger in doing a cholecystectomy. In our ex- 
perience this type of pancreatitis is likely to be recurrent. 
The common bile duct goes through the pancreas and, in 
the absence of the gall bladder, a serious problem is 
likely to be presented at a future date. For that reason, 
in the New York Post Graduate Hospital, we have pre- 
ferred to do a cholecystostomy rather than a cholecystec- 
tomy. 

DR. ROBERT ELMAN (St. Louis, Mo.), (closing the 
discussion) : I wish to thank the discussers for the many 
interesting points brought up in regard to the paper. 

As to Dr. Mclver’s question, the blood amylase is also 
elevated in acute paucreatic necrosis; the curve is perhaps 
more prolonged in the beginning, but drops very rapidly 
after a few days. This drop, however, is not due to sub- 
sidence of the inflammation, as revealed by the eases that 
have come to autopsy. Two cases of pancreatic necrosis 
died without operation which was refused in both 
instances. At autopsy the entire pancreatic gland had be- 
come destroyed, i.e., there was no pancreatic tissue to 
produce amylase. This brings up the question as to the 
source of blood amylase; there is much evidence to show 
that the pancreas is the source, of a large amount of it, if 
not all. 

Although the high blood amylase does not reveal the 
nature of the process in the pancreas, there has been no 
difficulty in our cases in saying here that this is a patient 
that has non-hemorrhngic pancreatitis, and that operation 
isn’t necessary; the decision is made on clinical grounds 
alone, solely because of the circulatory collapse which is 
so characteristic of pancreatic necrosis and which is 
absent in non-bemorrhagic pancreatitis. 

In regard to Dr. Eusterman’s question, many of the re- 
ports of subacute and other types of pancreatitis are 
based upon purely clinical surmises; disease of the pan- 



American Journal of Digestive Diseases and Nutrition 


7oG 


crcas is so difficult to diagnose at best that I haven’t con- 
sidered any of the reports in the literature except those 
in which amylnse studies or lipase studies have been 
made, or in which the organ was observed anatomically at 
operation or at autopsy; otherwise one has difficulty 
evaluating many observations which rest upon' rather in- 
conclusive evidence in regard to the presence of a lesion 
in the pancreas. 

Dr. Rafsky’s question in regard to the temperature is 
interesting because most of our patients showed at one 
time or another an increase in temperature, sometimes as 
high as 102 or 103 degrees F., which usually subsided 
though sometimes recurrent, in the course of forty-eight 
hours. 

The largo gall bladder is also an interesting point. 
Although I have not made such an observation, many of 
the cases reported in the literature showed n dilated viscus 
during operation, when performed during the acute at- 
tack; many of them, moreover, contained no stones. An 


obstruction at the lower end of the common duct, as it 
traverses the head of the inflamed pancreas, may be a 
mechanism in the production of the dilated gall bladder 
as well as of the jaundice. 

Dr. Twiss brought up the question of cholecystectomy. 
I believe that in itself cholecystectomy has a beneficial" 
effect; there is evidence from a number of sources that 
the common duct and the sphincter of Oddi dilate and the 
sphincter becomes insufficient following removal of the 
gall bladder. This is perhaps the explanation of the fact 
that many of these patients do not have a recurrence of 
symptoms. However, Dr. Twiss’ observation that they 
may have recurrent pain (I cited above three such 
patients) indicates that this mechanism does not operate 
in all instances. I have felt that if spasm of the sphincter 
of Oddi is the etiological mechanism, dilatation at the time 
of operation should also be carried out, as well ns the 
cholecystectomy; doubtless further research will indicate 
the proper procedure. 


Back Pain in Lesions of the Gastro-lntestinal Tract, with 
Particular Reference to Duodenal Ulcer* 

By 

WILLIAM JASON MIXTER, M.D. 
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A LMOST all the ills that flesh is heir to may cause 
pain in the back. We have come to recognize at 
a glance, and to pigeon hole back pain of certain types 
and hack pain in association with other symptoms with 
hardly an error. Nine times out of ten we are right, 
but occasionally pain in the back will lead us astray 
and even with all the aids that medical science affords 
we fail utterly to arrive at the correct diagnosis. It is 
also true that lesions of the back, particularly lesions 
of the spinal meninges may. cause abdominal discom- 
fort simulating disease of abdominal viscera. Without 
going over the records I can recall two gall bladders, 
two appendices, one fibroid and one kidney that had 
become surgical specimens prior to the removal of the 
true cause of pain; namely, a tumor of the dorsal cord. 

As a neurosurgeon I see a good many cases of inter- 
costal neuralgia, tumor of the spine, and what not and 
have learned to be wary of pitfalls but errors in diag- 
nosis will creep in. We all recognize the existence of 
and fear the silent ulcer of the duodenum which 
strikes murderously, without warning; the first evi- 
dence of which is hemorrhage or perforation. We must 
not forget the frequency with which ulcer will conceal 
its presence behind a smoke screen of back pain. 

Your President, Dr. Chester M. Jones, has been 
much interested in the production of pain by means 
of a balloon in the gastro-intestinal tract and his ex- 
perimental data fits in perfectly with the small group 
of cases I wish to report. In all seven of these patients 
the main symptom was pain in the back with little or 
notiiing that would suggest a lesion of the duodenum. 

Case one happens to be myself. Many years ago, I began 
having quite severe pain in my back. This pain usually 
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began in the late afternoon and was particularly notice- 
able jf I had driven my ear n good deni during the day. 
The pain was dull in character, seemed to centre at my 
5th or Gth dorsal vertebra nnd was not associated with 
any abdominal discomfort. I wore a back brace for nearly 
a year and did posture exercises with fair regularity. 
Finally it was noticed that the pain was relieved by taking 
food. This fact made us suspicious and on X-ray evidence 
a diagnosis of pyloric spasm nnd later of ulcer was made. 
During the years which followed I tried to keep track of 
my pain, observing its location nnd its association with 
other symptoms. I had a good deal of abdominal pain, but 
many times for no apparent reason the pain would be 
solely between my shoulder blades, sometimes to the right 
nnd sometimes to the left. A most interesting and often 
repeated experience was a rather sharp tingling pain 
streaming down the ulnar surface of my left arm. This 
pain was always associated with a sense of chilliness and 
usually with such active gastric peristalsis that I could 
feel it. Another peculiar symptom was excessive salivation 
associated with pain just to the left of the 5th or Gth 
dorsal vertebra. It may be of interest to you to know that 
since resection of the ulcer seven years ago, I have been 
perfectly well. My ulcer was of the saddle type, involved 
both the duodenum and pylorus nnd had evidently leaked 
a little posteriorly at some time. 

Case (tco was that of a woman of 48, sent to me by Dr. 
Richard Ohler. She had a history of attacks of pain in 
the back and left chest running back to 1007. She was 
said to have had pulmonary tuberculosis but there is no 
history of any positive evidence of that disease. Four 
years ago the pain was so Fcvere that she was in bed or 
on the sofa for four months. The nttnek for which I saw 
her had been going on for seven months. The pain was 
increased by exertion nnd by driving her car. The pain 
was in her left back, circled around the 5th or Gth rib 
and stopped sharply at the midlinc in front. She stated 
that the pain would vary in intensity nnd that the skin in 
the region involved was tender. There was some pain in 
the arm at times and deep breathing caused sharp twinges 
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Fig. 1. X-ray Case .Vo. 3. Showing ulcer. (M. G. H. U'178G?). 

of pain in her left chest. She denied indirection or nb- 
dominal distress. Her bowel? were constipated. She was 
tahititr a pood deal of codeine and some morphine to control 
the pain, 

Examination was iterative except for definite hyper- 
esthesia girdling the left side of her chest at the level of 
her pain. She was carefully studied in hospital and all 
tests including lumbar puncture mid electrocardiogram 
were negative except for an X-ray diagnosis of arthritis 
of the spine and a white count of 11,000 to 10,000. Gastro- 
intestinal X-ray examination)! was not done. A wool: after 
she left the hospital she had a massive hemorrhage and 
after repeated transfusions was operated on by Dr. II. 71. 
Smithwicl: as an emergency. Exploration revealed a large 
ulcer of the posterior wall cion* to the ampulla of Vnlcr 
with hemorrhage from a vessel in the pancreas. The vessel 
was tied, pylorus and first portion of the duodenum re- 
sected and a posterior gastro-enterostomy performed ns it 
was impossible to resect the ulcer. Her convalescence was 
stormy hut complete and at no time has she had any return 
of her old pain. 

Coer Hirer followed within a few weeks. The patient 
was a physician aged GO with a history of rheumatic heart 
disease eighteen years before. As he was recovering from 
this illness he began having attacks of “neuralgia" start- 
ing with a stabbing pain in the back and encircling his 
chest on both sides to the aubstcrnnl region. These attacks 
were brought on by exertion, excitement or fatigue and 
relieved only by morphine. At times he was unable to 
sleep on his left side. H is history states under gastro- 
intestinal tract, “Appetite good. Well rounded diet. No 
acid eructations, tarry stools, gas, constipation, or deep 
abdominal pain.” 

He was carefully studied and lumbar puncture done. Ah 


his total protein was 77, a lipiodol examination was made 
which was negative. His spine showed arthritis. X-ray 
examination of the gastvo-intestinnl tract showed a small 
hiatus hernia and duodenal ulcer with a deformed cap. 

He was put on a gastric regime and on account of the 
severity of his pain was given a bilateral paravertebral 
alcohol’ injection with marked relief. He did not believe 
that ulcer played any part in his condition, went back to 
his regular diet ns soon as he left the hospital and nearly 
died or hemorrhage a few weeks later. Since then he has 
been on a definite gastric regime and recent X-ray exami- 
nation shows that his- ulcer has healed. He is having no 
pain in his back. 

There is no need to cover in detail the other four 
cases. Case four had right sided pain extending round 
to the lower end of his sternum and no gastro-intes- 
tinal disturbance. He also had a posterior wall ulcer 
in the second portion of the duodenum. He was oper- 
ated on by Dr. It. 11. Smithwick, the procedure being 
similar to that carried out in case two, except that 
there was no necessity of controlling hemorrhage. He 
has had no return of his old pain since operation. 

Cases five, six and seven were found for me in his own 
files by Dr. Chester M. Jones. In number 5, the story is 
very similar to the others, pnin coming on after roiving 
on a college crew late in the afternoon. There is, however, 
n history of mild indigestion. After n long period of ortho- 
pedic treatment which was of no avail, X-rny examination 
was made of his gastro-intestinal tract. This was done 
largely for purposes of exclusion. The examination re- 
vealed the presence of a frank ulcer. 

Cases six and seven arc similar except that in both 
instances there was a history of indigestion. Number six 
insisted that the back pain could have no connection with 
the ulcer pnin which ho had lmd for years. In both of 
them the hack pain was out of all proportion to the rest 
of the picture. Both showed typical ulcer. These last two 
cases are not so startling as the first five, but they are 
suggestive. 

These eases fit in very well with Dr. Jones’ experi- 
ments with the balloons. Of 2>1 subjects in which the 
balloon was in the duodenal cap only one felt pain in 
(he back alone and three hart pain that went through 
from the xiphoid to the back. 

Thus in the balloon experiments back pain is rare, 
as it is in the clinical cases, but it does occur. The 
level of the back pain coincides with the level in our 
patients. In the second portion of the duodenum six 
individuals referred the pain straight through to the 
back or around the costal margin. You will remember 
that one of our cases had proven ulcer of the second 
portion of the duodenum. The level in the balloon ex- 
periments would seem to be slightly lower than in 
our patient. 

There are two other factors that may be of interest. 
One is the posterior position of the ulcer in at least 
four of our cases and the fact that three and possibly 
four had eroded through the posterior wall, involving 
the pancreas in at least two. 

The more I theorize on the pain pathways from the 
duodenum and the reasons for the wide variation of 
the position of the referred pain the less do I feel we 
know about this subject. We know that the splanchnic 
nerves enter the cord from the Gth to the 12th dorsal 
levels and it would he reasonable to suppose that 
stomach and duodenum would bo represented in the 
upper part of this portion of the cord. 

Also we know that divulsion of the splanchnic 
nerves under local anesthesia causes severe pain. 
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Fie. 2. X-ray Case No. 4. Showing; ulcer. (M. G. H.-B. 
M. 25180). 


Unfortunately, the preoperative medication used 
in operations for splanchnicectomy prevents these 
patients from Riving an accurate description of the 
pain. But if this pain represents the somatic distribu- 
tion of splanchnic fibres why should it vary so much? 
Why should it not always be substernal? And also 
why should not pain from the back wall of the duo- 
denum be referred to the. right side of the body and 
not the left. It seems that we must fall back on other 
factors. It would seem probable that the pain is due, 
in part at least to spasm of the muscle of the gut. If 
so. the actual position of the ulcer in the circumfer- 
ence of the intestine would not be so important. Per- 
foration with involvement of the pancreas and pos- 
sibly the posterior portion of the parietal peritoneum 
may tend to throw the reference of pain through to 
the back. We must admit our own weakness and hope 
that further experimental work will clear this matter 
up. • 

I have had far less experience with patients in 
whom back pain has been caused by lesions of other 
portions of the gastro-intestinal tract. We all know 
that pain in the low back may be caused by lesions of 
the rectum and our colleagues in the Gcnito-Urinary 
Department are all familiar with the peculiar pains 
caused by lesions of those systems. It seems to me 
that these examples, the extraordinary distribution 
of cardiac pain and our knowledge of gall bladder pain 
permits us to generalize on referred pain from any 
part of tile intestinal tract. I believe we can expect 
that a certain small percentage of lesions anywhere in 
the gastro-intestinal tract will be signalized by pain 
in the back without the signs we usually associate 
with gastro-intestinal disease. 

Certain it is. that pain in the back or pain radia- 


ting about the chest may be the only sign in duodenal 
ulcer, even in extensive perforating ulcer of the pos- 
terior wall of the duodenum. . It behooves us, gastro- 
enterologists, orthopedists, neurosurgeons and general 
practitioners alike, to remember this fact. 

It is by our errors that we learn. The fact that I. 
and others with me, have erred in diagnosis in this 
group of patients is my reason for addressing you. I 
have brought you nothing that is new. If 1 have im- 
pelled you as gastro-enterologists to warn your col- 
leagues in other branches of medicine to remember 
the duodenum, this paper is justified. 

DISCUSSION 

DR. RALPH C. BROWN (Chicago, 111.) : I) r . Mixtor 
has made a vnluable and timely contribution, for 1 am 
sure that not sufficient emphasis has been laid upon the 
frequency with which pain in the mid-dorsal region, and 
often very severe pain, may be caused by peptic and 
especially duodenn] nicer. 

There are certain duodenal ulcers which are not easily 
recognizable by X-ray, and it is possible that it is pre- 
cisely this type which because of its anatomical relation- 
ships is most likely to involve the pancreas. I refer to 
lesions far out at the tip of the cap where the first portion 
of the duodenum so often turns abruptly downward and 
backward. The flouroscopist sees a large, well filled, 
symmetrical cap, hut unless lie uses great cave, may over- 
look the canalization existing at the flexure, just where it 
turns down. If the clinician is not at linnd with strong 
clinical evidence of ulcer, a lesion so situated may easily 
escape X-ray recognition. 

A case in point wns referred for diagnosis by one of the 
ablest internists in Michigan. The clinical picture was 
that of ulcer, but a highly competent roentgenologist 
could find no evidence of ulcer. Pain in the back led to 
a tentative diagnosis of gall bladder disease. Operation 
was advised, but the surgeon wns reluctant, on the evi- 
dence, to operate. Our roentgenologist at the Presby- 
terian Hospital also missed the lesion at liis first exami- 
nation, the cap appearing perfectly normal. However, 
clinically the man had duodenal ulcer with a marked 
degree of pyloric obstruction, our evidence being gained 
by the fact that during the night time lie had such severe 
pain that we were forced to empty his stomach and secured 
very large amounts of retained food, and at operation an 
inflammatory mass nbout the ulcer the size of an egg wns 
found, involving the pancreas, illustrating the extent of 
pathology that may exist in a case where two or three 
highly competent roentgenologists had failed to recognize 
the ulcer. 

Again wo see, although certainly not very often, duo- 
denn! ulcer involving the pancreas, causing severe pain 
which originates in the mid-dorsal area, and, while it may 
radiate to the abdomen, is localized by the patient chiefly 
in the back. 

I recently saw a striking instance of this, n case I hnd 
seen in consultation with Dr. Herrick some twelve years 
ago. The patient was gaslro-enlerostomized eight years 
ago with relief for one year, but since then for seven 
years she has had recurrent periods of excruciating mid- 
dorsal pain, high mid-dorsal, occurring with oloek-like 
regularity in relation to food-tnking. This was believed 
by one of my colleagues, for whom I have the utmost re- 
spect ns an internist, to be on the basis of n spinal, 
arthritis. More recently she has hnd not only complete 
relief, but also lias been in an excellent state of genera! 
health on sufficiently careful ulcer regime. 

Fortunately, the pancreas is to a marked degree re- 
sistant to peptic digestion, but the fact that the hack pain 
of ulcer mny be related to an associated pancreatitis is 
shown by a case seen two years ago in a robust young 
man who, six months prior to my observation, had had. 
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ns nn initial nicer experience, n formes frustes type of 
perforation. A typical nicer symptom picture developed. 
The perforation occurred while lie was on a vacation in 
Bermuda, and, ns stated, during the succeeding weeks 
and months a typical epigastric ulcer type of pain de- 
veloped. He also had very severe pain precisely in the 
left iumkar region which we found extremely difficult to 
interpret. This would keep him awake during all the 
hours of the night, and for a brief period he suffered 
greatly. Pyelograms and X-ray films of the kidney were 
negative. Because of a demonstrable duodenal obstruction 
due to the ulcer be was operated upon nnd the surgeon 
reported that the duodenum was shortened nnd hound 
down to the pancreas with n mass on the posterior duo- 
denal wall. The surgical report states: ‘The pancreas 
was as wide ns my three fingers, at the head, and con- 
siderably thickened.” It is obvious that wo could account 
for the left lumbar pain on the basis of a diffuse, sub- 
acute pancreatitis. The surgical diagnosis was: “Acute 
duodenal ulcer with acute pancreatitis.” 

I wish to strongly emphasize the point that an essential 
requisite in diagnosis in the group of ulcer cases with 
back pain is accurate history-taking. 

0R. SARA M. JORDAN (Boston, Mass.) : I think the 
society is to be congratulated on this idea of Dr. Jones's 


that we should have at this meeting a correlation of. in- 
ternal medicine and gastro-enterology. Dr. Jlixtcr has 
just given us a paper which demonstrates the importance 
of back- pain in gastro-enterology. In our experience at 
the clinic, we feel when wc have a patient who has back- 
ache, that if the orthopedic, the neurological and the 
gynecological services are convinced that the cause of the 
bncknche is not to be found in. their fields, we should in- 
vestigate the gastro-intestinnl tract. 

We often find that backache is due to some condition in 
the colon, frequently just a functional condition, spasm or 
dilatation. I think Dr. Mixtcr also mentioned spasm of 
the colon as causing backache. Wo find it frequently re- 
lieved completely by the relief of the functional condition 
in the colon. 

Low dorsal backache wc have come to regard with a 
good deal of importance from the gastro-enterological 
standpoint inasmuch as wo find that an .ulcer either of 
the duodenum or of the stomach, which has involved the 
posterior wall and penetrated into the pancreas, is often 
the cause of backache nnd may indicate that an ulcer 
cannot be healed with medical measures because it in- 
volves the ndjncent pancreas. 


Acute Abdominal Pain from Upper Urinary Tract Lesions* 
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A CUTE abdominal pain is often the first symptom 
of upper urinary tract disease. Frequently the 
abdominal pain and associated gastro-intestinnl symp- 
toms, though entirely renal or ureteral in origin, are 
so typical of the acute surgical abdomen that laparo- 
tomy is performed. This is more likely to occur if 
upper urinary tract symptoms are minimal or, as is 
often the case, completely absent. 

In studying the viscero-viscoral reflex that permits 
this ‘transfer svmptomotology’ we are primarily con- 
cerned with two factors: 

1. Conditions under which painful stimuli arise 
in the upper urinary tract. 

2. Mechanism by which this pain is referred to 
abdominal cavity. 

Painful stimuli from the upper urinary tract have 
either an intrinsic or extrinsic origin. Intrinsic stimuli 
arise from irritation of the vegetative nerve endings 
within the urinary tract; extrinsic from irritation of 
the cerebrospinal sensory nerve endings in the peri- 
urinary parietal peritoneum. Both intrinsic and ex- 
trinsic pain may masquerade as symptoms of acute 
intra-abdominal disease, each, however, by a different 
anatomical-physiological mechanism. 

INTRINSIC PAIN STIMULI 
Intrinsic pain can arise from the renal pelvis, renal 
capsule or ureter. The vegetative nerve fibres which 
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accompany the renal blood vessels into the parenchyma 
apparently transmit only vaso-motor and not pain 
impulses. Wc know surgically that, when operating 
under local anaesthesia, wc can incise the kidney 
parenchyma without causing pain. IVe also know that 
nrdinaru stimulation of the capsule, pelvis or ureter 
does not cause any sensation. This, of course, is true 
of nil tissues which are innervated by the autonomic 
nervous system in contradistinction to those tissues 
innervated by the cerobro-spinal system. Painful 
stimuli, however, do arise: (1) if the renal pelvis or 
ureter are suddenly distended due to urinary obstruc- 
tion, (2) if the renal capsule is suddenly distended 
due to parenchymal swelling, (,”») if the renal capsule 
is involved in nn acute or sclerotic inflammatory 
process. If distension of the renal pelvis, ureter or 
capsule he gradual pain usually does not occur. 

These intrinsic painful stimuli are mediated through 
the visceral afferent fibres which traverse the renal 
plexus. In mnn the renal plexus is composed princi- 
pally of branches from the coeliac ganglion which 
in turn receives connections from the vagus and 
splanchnic and also from the superior mesenteric 
ganglion and aortic plexus. Jost was able to demon- 
strate in the rabbit a definite connection between the 
abdominal sympathetics and the renal plexus and this 
connection was clearly shown in man by the careful 
anatomical dissections of Ilirt. In addition, the 
splanchnic minor always sends a direct branch to the 
kidney — the post-renal nerve (Henle). We see, there- 
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fore, that, through the sympathetic system, the upper 
urinary tract enjoys direct nervous contiguity with 
the gastrointestinal tract. Kolliker and later Langley 
have proven histologically that the sympathetic system 
contains afferent senory fibres. The actual viscero- 
visceral reilex of intrinsic pain transfer from the 
upper urinary tract to the gastro-intestinal tract 
occurs in the spinal cord but, differing from viscero- 
sensory and viscero-motor reflexes, the irradiation is 
not confined to one segment but is transmitted through 
the entire cord and brain stem. This multi-segmental 
cord irradiation explains the variegated systemic 
manifestations of upper urinary tract pain. 

We must consider the entire question of upper uri- 
nary tract symptomotology not from a standpoint of 
individual disease entities but from that of system- 
physiology. Any pathological process may produce 
intrinsic pain stimuli if any of the three pre-requisites 
already outlined are satisfied; any pathological process 
may remain symptom-free if they are not satisfied. 
Thus we may have slow-growing stones completely 
filling both renal pelves and causing great impairment 
of kidney function without ever producing intrinsic 
pain. We also see the severest renal colic resulting 
from temporary blockage by a minute stone fragment 
dislodged from the renal papilla. 

We must also consider the question of pain transfer 
to the gastro-intestinal tract in the same manner. 
There are anatomical, physiological reasons and 
clinical data to support the statement that any lesion 
of the upper urinary tract which produces intrinsic 
pain stimuli may be referred by means of a viscero- 
visceral cord reflex through the sympathetic system 
to the abdominal cavity as indefinite non-localizable 
pain. Considering the fact that in this pain transfer 
to the abdominal cavity, true upper urinary tract 
symptoms may be minimal or absent, we should accept 
as a diagnostic necessity the urograpliic examination 
in all cases of abdominal pain which is not explained 
by definite intra-abdominal pathology. 

This diagnostic axiom, however, is even more ap- 
plicable to those cases of upper urinary tract disease 
causing extrinsic pain stimuli. Let us consider this 
more in detail. 

EXTRINSIC PAIN STIMULI 

As already mentioned, painful stimuli from the 
upper urinary tract can also arise from irritation of 
the sensory nerve endings in the parietal peritoneum 
by peri-renal, peri-pelvic or peri-ureteral inflamma- 
tion. Whereas the visceral layer and serous surface 
of the parietal layer of the peritoneum are insensi- 
tive, the outer surface of the parietal layer is abun- 
dantly supplied by sensory corebro-spinal nerve fibres. 

Chronic infectious processes of the peri-pelvic or 
peri-ureteral structures do not, as a rule, sufficiently 
irritate the sensor}' nerve endings in the parietal peri- 
toneum to cause pain. An exception to this, however, 
occurs in chronic perinephritis, particularly in the 
sclerotic type associated with the contracted pvelone- 
phritic kidney. 

Often, however, a chronic peri-pelvic or peri- 
ureteral inflammation is the deciding factor as to 
whether sufficient acute distension will result from a 
renal ptosis to cause painful stimuli to arise from the 


intrinsic vegetative nerve endings. In this case the 
pain would be entirely of the intrinsic variety. 

Typical extrinsic pain practically always occurs if 
the peri-renal, peri-pelvic or peri-ureteral inflamma- 
tion is acute or sub-acute in character. We have 
known clinically that acute perinephritis or peripveli- 
tis produces pain which does not radiate and which 
the patient can always definitely localize to the renal 
region. This same localization of the pain occurs in 
acute or sub-acutc pcri-urctcritis. 

It is this peri-ureteral syndrome that simulates, 
more than any other lesion of the upper urinary tract, 
acute inflammatory or obstructive gastro-intestinal 
disease. Capps has shown that stimulation of the 
parietal peritoneum gives rise to direct pain which is 
accurately localized by the patient at the site of irrita- 
tion. It is this accurate localization which distin- 
guishes extrinsic from intrinsic upper urinary tract 
pain. It is the location of the peri-ureteral inflamma- 
tion which determines whether the pain resembles 
that arising from acute disease of the right or left 
upper abdomen, or right or left lower abdomen. 

To illustrate this, we have selected the following 
cases of peri-ureteral inflammation for presentation 
because in each case the outstanding, and for a time 
the only symptom was abdominal pain simulating that 
of the acute abdomen. 

It is impossible, however, by urogram alone, to 
diagnose an acute or sub-acute peri-ureteritis. Roent- 
genologically there are the same findings as in a 
chronic peri-ureteritis plus the clinical evidence of 
fever and acute pain localized to the area of parietal 
peritoneum directly affected by the inflammatory 
process. On urogram, however, the following findings 
are significant: (1) fixation of the ureter (on more 
than one plate), (2) dilatation of the ureter or pelvis 
above the affected area, (3) impaired or absent kidney 
function in those cases in which a chronic peri- 
ureteritis slowly occluding the ureter has existed 
previously. When kidney function is impaired or 
absent, we can only obtain the roentgenological evi- 
dence of peri-ureteral pathology by retrograde pvelo- 
gram. 

Case 1. Survey film of abdomen and intravenous 
urogram of male patient fifty-eight years of age, admitted 
to the hospital with diagnosis of beginning intestinal ob- 
struction. Acute constant pain in extreme lower ab- 
domen. Temperature 100° F. Survey film shows disten- 
sion of large intestinnl loops. Urogram shows poorly 
functioning right kidney, no visualization of right ureter, 
distension of left ureter to point of narrowing in extreme 
lower portion, nistory of suprapubic prostatectomy three 
years previously. Minimal urinary symptoms, though 
residual urine found to be 350 c.c. Patient treated with 
indwelling catheter with subsidence of acute nbdominnl 
pain within twenty-four hours. Subsequent cystoscopy re- 
vealed a definite ureteral constriction on the right side 5 
cm. above ureteral orifice. Constriction also on left side 
at point indicated on urogram. Vesical orifice shows 
fibrotic contraction. Endovesicn! resection performed later. 
Acute nbdominnl pain relieved, however, by catheter 
drainage. Etiology of abdominal pain — ncutc exacerbation 
of bilateral chronic peri-uretcritis resulting from infec- 
tion of adnexa. 

Case 2. Intravenous urogram of female patient, ago 
sixty-two, who was admitted into the hospital with acute 
pain in lower left abdomen. No urinnry symptoms or 
signs. Slight elevation of temperature. Abdominnl pain 
so severe that exploratory laparotomy was performed, 
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suspecting an acute diverticulitis. Urogram done post- 
operatively reveals a non-functioning left kidney. At 
cystoscopy it was impossible to insert catheter beyond 
the ureteral meatus though the meatus itself was per- 
fectly normal. Diagnosis — acute exaceration of chronic 
occluding peri-ureteritis. Complete absence of kidney func- 
tion. After prolonged febrile course, patient discharged 
symptom-free. 

Case S. Air-pyelogram revealing a ureteral constriction 
on the right side opposite the lower border of the fourth 
lumbar vertebra. Constriction due to peri-ureteritis ap- 
parently originating from within the ureter itself due to 
ureteral stone which, at time of cystoscopy, was pushed 
by the catheter to the renal pelvis. At time of admission 
main symptom, acute constant pain in right mid-abdomen. 
No history of definite lumbar pain, though patient had 
complained for past two years of occasional vague back- 
ache. Survey film taken because of microscopic hematuria. 
Acute abdominal pain due to acute peri-ureteritis at point 
of ureteral constriction. 

Case I t . Survey film and intravenous urogram of patient 
admitted to hospital with diagnosis of acute appendicitis. 
Acute constant pain in right mid-abdomen for twenty- 
four hours previous to admission. History of dull, inter- 
mittent pain in same location for three months previously. 
No lumbar symptoms. Temperature 100-3/5° F. Urine 
showed moderate amount of pus cells and red blood cells. 
Survey film and urogram show renal stone with blockage 
at pelvo-ureteric junction due to peri-ureteritis, which 
was found at time of pyelolithotomy. 

CONCLUSIONS 

1. Extrinsic upper urinary tract pain due to peri- 
urinary inflammation may resemble the pain of the 
acute abdomen due to its localization at the point of 
■irritation of the sensory cerebro-spinal nerve endings 
in the parietal peritoneum. 

2. Intrinsic upper urinary tract pain due to irrita- 
tion of the vegetative nerve endings in the renal 
pelvis, renal capsule, or ureter may resemble the pain 
of the acute abdomen due to its radiation through the 
sympathetic nervous system to the gastro-intestinal 
tract. 

3. Considering the fact that in this pain transfer 
to the abdominal cavity, true upper urinary tract 
symptoms may be minimal or absent, urographic ex- 
amination should be a diagnostic necessity in all cases 
of abdominal pain which are not explained by definite 
intra-abdominal pathology. 

DISCUSSION 

DR, LEON BLOCH (Chicago, 111.) : About six years 
ago I presented a paper on this subject before the Chicago 
Urological Society, calling attention to the fact that 
gastro-intestinal manifestations of urologic origin might 
be divided into four groups, with gastro-duodenal, biliary, 
colonic or appendiceal symptoms. 

I shall restrict the discussion simply to that type of 
patient in whom the symptoms are of renal origin. One 
of the things we have to pay particular attention to is 
the finding of occasional white or red blood cells in the 
urine, in patients who come for gastric disturbances, be- 
cause the existence of these abnormal cells in the urine 
should arouse our suspicions that the trouble comes, not 
from the gastro-intestinal, but from the genito-urinary 
tract. 

Occasionally one encounters patients who have gastro- 
intestinal symptoms, in whom the urine does not show 
anything. An example, is the case of one of our internes 
who had typical symptoms of duodenal ulcer in whom, 
on X-ray examination, a suspicious defect was found in 
the duodenum, but who did not respond to treatment. The 


symptoms became acute and on X-ray examination of the 
abdomen- a large kidney was found. The intravenous ' 
urography revealed a large congenital hydronephrotic 
kidney. Following a retrograde pylography, a tempera- 
ture and chill developed. 

After a nephrectomy all his gastro-intestinal symptoms 
disappeared. In another patient whose symptoms began 
acutely with very severe abdominal pain, nausea nnd 
vomiting, presumably after a meal of shellfish the night 
before, the diagnosis of ptomaine poisoning was made. 
No urine examination had been made. On the first ex- 
amination in our office a few red cells were found. The 
patient complained of neither burning nor pain on urina- 
tion. 

An impacted stone in the lower end of the ureter was 
found on X-ray examination and when the stone was 
ultimately passed, he became free of all his symptoms. 

Not infrequently a small stone may not be found on 
X-ray examination and still the patient will complain of 
regularly recurring distress which is sometimes very 
severe. An example in point is my own case. I had several 
attacks of renal colic and have had X-ray examinations 
made in several laboratories in Chicago, but no stone was 
ever demonstrated. It was not until after I had passed 
three small calculi that I became completely relieved of 
all my gastro-intestinal symptoms. 

The important thing to remember is that in those 
patients in whom there are symptoms of gastro-intestinal 
disturbance, in whom no pathology is found in the gastro- 
intestinal tract on fluoroscopic and film examination, and 
in whom an occasional red cell or a few white blood 
corpuscles are found in the urine, attention should be 
directed to the genito-urinary tract rather than to the 
gastro-intestinal tract. 

DR. B. B. VINCENT LYON (Philadelphia, Pa.): I 
should like to discuss this paper of my old classmate, Dr. 
Randall, from a little different view in regard to silent 
renal pathology'. 

There was a gentleman whom we reported about fifteen 
years ago, who was then fifty, who went through a series 
of passings of renal calculi without much pain, merely 
hematuria, and the recovery' in his urinary secretion of 
multiple small calculi. We persuaded him finally' to be 
studied, although he was not suffering pain and we found 
he had a hydronephrotic kidney' with numerous stones left 
behind. 

The interesting thing in connection with that case was 
that he was a polycythemic. He had a blood count of about 
11.4 million, Hb. 1159c and a white count of about 12,000. 

This was at a period when we could find nothing in the 
literature as to whether polycythemia was a contra-indi- 
cation for major surgery. I remember we called up most 
of the authoritative men in Philadelphia in medicine and 
surgery' to find out whether we could legitimately advise 
him to undergo operation because of polycythemia. There 
was no information available. The situation was ex- 
plained to the patient and he was operated upon. 

Now, it is interesting that he claims himself to be 'a 
Spanish Basque, and he attributed the fact that he felt 
no pain in the passage of renal calculi to the supposed 
fact that in the Spanish Basque area they are stoics, like 
our American Indians. He was operated on by Dr. Leon 
Herman, and it was a very trying operation. The right 
kidney was bound down in adhesions. The man should have 
suffered an enormous amount of pain. I was called to the 
hospital that evening because the nurses could not control 
him five or six hours after operation, and he was sitting 
up in bed smoking innumerable black Havana cigarettes, 
and he said, “Dr. Lyon, something happened. You didn’t 
take out my kidney.” 

“Yes, y'our kidney is in the laboratory'.” 

He said, “I don’t feel any pain.” 

His wound healed very- rapidly'. He insisted on being 
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out of bed on the eighth day and requested his discharge 
from hospital. It was not granted. 

That part was interesting but the effect on the poly- 
cythemia was even more interesting. Daily blood counts 
were carried through and immediately after operation 
his red blood cells began to reduce toward a normal five 
million, but his white blood cells went up to 2G0.000. We 
could not interpret this. Three weeks after operation the 
blood count showed Hb. SSC'r, R.B.C. 4.4 million, W.B.C. 
22,800. 

I have followed this gentleman now for fifteen years 
and there is no longer any evidence of any remaining 
polycythemia. His blood counts in recent years have been 
within normal limits. 

DIt. PAUL W. ASCHNER (New York, N. Y.) : Mr. 
President, Ladies and Gentlemen: It is with great pleasure 
that I greet my colleagues, Dr. Randall and Dr. Hughes, 
of the American Urological Association, here, and who 
have seen fit to bring to our attention a phase of the 
subject of differential diagnosis in which I have been 
interested lor a long time. 

For many years the urologists have been attempting to 
educate the surgeons in the importance of excluding 
urinary tract pathology in all cases of unclear abdominal 
catastrophes. It now seems no more than fitting and 
proper that the gnstro-cnterologists should be so educated, 
who are very likely to sec the patient before the surgeon 
is called in. 

As Dr. Randall has properly said, we have two types 
of cases to deal with, the cases of acute abdominal symp- 
toms, and the cases with subacute or chronic abdominal 
symptoms. As to the acute cases, they are most likely to 
occur in such a manner as to simulate perforated ulcer, 
acute cholecystitis, acute pancreatitis, and acute appendi- 
citis, and, lastly, intestinal obstruction. 

As Dr. Randall has shown, many renal lesions come 
about by virtue of radiation through the nerve pathways 
stimulating these conditions. 

In the acute case it is not feasible nor practicable, to 
my mind, to resort to excretory urograms for the dif- 
ferential diagnosis. In the first place, one hesitates to 
give catharsis to a patient in an abdominal condition and, 
to get good urograms you must have good catharsis and 
no gas in the intestinal tract. 

In the second place, one cannot dehydrate these patients, 
which is also cscntinl for good urograms; so it has been 
my practice, where I have an acute abdominal condition 


in which I wish to exclude urinary tract pathology, anil 
I think it is the safest practice, to use the cystoscope and 
observe whether there is good influx from the two ureters 
and any evidence of retention in the pelvis of the kidney 
or in the ureters. 

In subacute cases it is true one can use the excretory 
urographic methods. 

There arc a few types of kidney lesions one is likely to 
forget about, which produce violent conditions, and in 
which the urine is absolutely negative, and in which even 
the cystoscopic and urographic evidence may be mislead- 
ing. One of these conditions is the condition of a .septic 
infarction of the kidney which occurs with mitral stenosis 
and can produce all these symptoms of acute upper ab- 
domen. 

Another type is cortical infection of the kidney with 
staphylococcus of a metastatic variety. Intcstinnl obstruc- 
tion occurs in two forms in this group of cases. In one 
way you have a stone in the left lower ureter, producing 
a marked sigmoid spasm with intestinal distention, and 
distention of the cecum. These are frequently operated 
on for intestinal obstruction. Then you have the other 
type of cases in which there is silent renal pathology, and 
the patient has uremia nnd retrograde fecal vomiting, 
and these cases are not infrequently operated upon under 
the misapprehension of acute intestinal obstruction. 

DR. BOLAND HUGHES (Philadelphia, Pa.) (closing 
the discussion) : Perhaps a word in defense of the acute 
surgical abdomen would at present be appropriate nnd 
this is mentioned in connection with the etiology of acute 
periureteritis. We know clinically that acute periureteritis 
arises cither, (1) extrinsically from extension of chronic 
infection in the adnexin, or, (2) intrinsically from ulcera- 
tion of the ureteral mucosa due to the presence of a stone. 
On the right side of the abdomen, however, one of the 
principal reasons for acute periureteritis is extension of 
an infection from an inflamed appendix. This extension 
of infection from the appendix gives ns all the roentgen- 
ological signs of an acute periureteritis with the clinical 
picture of the acute abdomen. We should amend therefore 
the diagnostic axiom that Dr. Randall mentioned, to say 
that in all cases of gastro-intostinal pain, be the case 
acute or chronic in character, a urogram is necessary, but 
in right-sided periureteritis in which the pathology and 
etiology is questionable, even though you linve urinary 
signs and symptoms, removal of the appendix is the 
proper therapy to be employed. 
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been extensively studied in lower animals, we have at- 
tempted a quantitative study of its absorption in the 
jejunum and ileum of normal human subjects. This 
has necessitated an investigation of various aspects 
of the behavior of glucose in those parts of the small 
bowel: (a) its normal range of concentration in the 
small gut after a glucose meal, (b) the variations in 
the osmotic pressure of the intestinal contents result- 
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jng from its presence, (c) the power of the intestinal 
mucosa to control its concentration by dilution with 
hypotonic fluid, (d) the motor response of the intes- 
tine to hypertonic solutions of it and (c) the effect of 
its concentration in the intestinal contents on the rate 



Fig. 1. The Apparatus for Sampling Small Intestinal 
Contents. The intestinal tube has a longitudinal partition 
giving one lumen for inflating the balloon which is done 
after the tube enters the duodenum to stimulate propulsive 
peristalsis and a second lumen through which intestinal 
contents are drawn up into a collecting test tube. Suction 
is maintained by syphon bottles usually set to give 70 cm. 
hydrostatic pressure. 

of absorption. Because of the diversity of the methods 
required for those procedures, we are presenting the 
material in five parts. 

PART I 

Question: What range of glucose concentration occurs 
in the jejunum and ileum following its ingestion in solu- 
tions of varying strength? 

Method: Using as subjects normal healthy adults and 
some hospital patients free from digestive disorders, we 
passed long rubber tubes having two luminn and n term- 
inal balloon, by the method of Miller nnd Abbott (1), to 
selected points between the duodenum nnd the cecum 
(Fig. 1). Sugar solutions were given by mouth, nnd from 
above the balloon, which acted as a dam, intestinal con- 
tents were drawn off by constant suction. Small individual 
specimens were collected, which permitted a study of the 
rise and fall of sugar concentration at the chosen points. 

The specimens were cleared by the zinc precipitation 
method of Somogyi (2) and after appropriate dilution 
were analyzed for glucose by the Benedict (3) colorimetric 
method. 

Results: Table I gives the maximal concentrations at- 
tained at various levels of the intestine after various 
volumes nnd amounts of sugar had been ingested. This 
was generally less than 5 per cent. 

■Discussion: The drop in concentration of the glucose 
solution between the time of its ingestion nnd its subse- 
quent recovery from the jejunum is the striking feature 
in these results. A far more rapid drop in concentration 
must, therefore, have taken place in the stomach nnd 


duodenum than we have demonstrated in the jejunum and 
ileum, a point which has been investigated separately (4). 
Since a 5.4 per cent glucose solution is isotonic with the 
blood plasma, the figures also raise a question as to the 
total osmotic pressure of those specimens which. must con- 
tain, besides glucose, an appreciable electrolyte content. 

PART II 

Question: TVliat is the total osmotic pressure of the 
small intestinal contents after glucose has been introduced 
(A) into the stomach, whence it may advance normally 
through the digestive tract and (B) into washed loops of 
small gut isolated from the remainder of the intestine? 

A. GLUCOSE INTRODUCED INTO THE STOMACH 

Method: Specimens were collected at chosen points 
throughout the jejunum and ileum hy constant suction 
after the ingestion of glucose as in Part I. 

The chloride nnd bicarbonate ions were determined as 
described in a preceding paper (5) in which it was also 
shown that in a fasting subject twice the sum of the 
millicqnivalcnts of these anions was an approximate esti- 
mation of the total osmotic pressure. When this ap- 
proached 300 milliosmoles it was considered to be isotonic 
with blood plasma. When glucose was present the number 
of millimoles per liter was added to twice the sum of the 
mEq. of chloride and bicarbonate to obtain the total 
osmotic pressure in milliosmoles. 

Results: Table II gives the results in 13 of 20 experi- 
ments performed on 17 subjects. It will be noted that the 
contents of the duodenum and upper jejunum were usually 
hypertonic while isotonicity was maintained below these 
areas. Such conditions were usually found without regard 
to the various volumes and concentrations of the solutions 
ingested. Case GO exemplifies the behavior of glucose when 
administered in a moderntcly hypertonic solution. When 
250 c.c. of a 10.8 per cent solution was swallowed, the con- 
centration of glucose in the ileum rapidly rose and slowly 
fell ngnin to zero. The osmotic pressure remained close to 
300 mOsM. throughout by virtue of a diminution of Cl 


Table I 

Glucose concentration in small intestine after inges- 
tion hy mouth 


1 

Subject 

Number 

Glucose 

Insisted 

Time of 
Withdrawn! 
After Inpcs- 
tlon Mins. 

Glucose Concentra- 
tion in Per Cent 

* 

Gms. 

Jejunum 

Ileum 

25 

or 

23 

15- 1C 

4.2 


C2 

10.8 

27 

18-48 

.25 


140 

r,.4 

27 

IB 

3.3 


140 

54 

54 

38 

3.48 


m* 

25 

CO 

S5 

4.3 


142 

25 

BO 

27 

5.5 


14 

25 

25 

2S-33 


2.2 

18 

25 

25 

r.S-107 


.11 

20 

25 

25 

55-80 


1.2 

22 

25 

25 

44-73 


1.0 

47 

CO 

50 

30-00 


1.3 

.50* 

CO 

CO 

63-87 


.07 

Cl* 

10.8 

27 

5-9 


3.48 

CO 

3.5 

16 

45-60 


♦22 

7G* * 

G.4 

16 

10-34 


1.1 


•Reported in detail in Table II. 
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Table II 

Total osmotic pressure of intestinal contents after oral administration of glucose. (experiments arranged in 
sequence from the proximal duodenum to the terminal ileum) 



Solution 1 * into Stomach 

i 



Contents Withdrawn 

! 

Subject 

Vol. 



Itcrlon 

Aspirated 

Time of 
Withdrawal 

Vol. 

Glucose A 

CM.. 

II CO,, 

c 

mEq. 

! 

Tot. o«. r i 

A-f 2 i 

UH-C) 1 
mO*M. * 

Number 

I 

c.e. 

r < 

Gm*. 

Mins. 

c.c. 

Cc 

mM. 

n 

mKq. 

| 140 

500 

5.4 

o- 

Duodenum 

17 

— 

3.66 

108 

49 

3 

302 \ 

; 





23 

- 

3.98 

221 

35 

4 

300 | 

j 140 

100 

54 

54 


18 

- 

3.50 

194 

85 

12 

388 

[ 





40 

- 

3.85 

214 

82 

12 

402 

1 Ut 

200 

or 

50 


63 

- 

5.60 

311 

61 

21 

475 






115 

— 

3.58 

199 

79 

1G 

390 

142 

200 

25 

50 


9G 

— 

5.77 

320 

71 

8 

478 ‘ 






120 

— 

1.71 

95 

112 

9 

337 

Ul 

2 00 

25 

50 

Jrjuncm 

90 

— 

4.52 

251 

62 

13 

401 

142 

200 

25 

50 1 

86 

- 

3.04 

169 

72 

8 

339 

1 45 

100 

50 

50 


0-1 1 

13 

3.12 

173 

90 

5 

363 

| 





11-15 

17 

3.88 

216 

7t 

5 

30? 

i 





16-18 

39 * 

3.34 

186 

G9 

C 

336 

| 





lfi-22 

13 

2.76 ’ 

153 

71 

6 

307 






25-39 

01 

1.04 

68 

109 

10 

296 






39-65 

23 

.06 

3 

135 

12 

297 

! « 

400 

54 

210 


0-16 

30 

2.24 

124 

66 

0 

268 

i 





15-30 

14 

5.60 

311 

58 

11 

449 






30-45 

36 

5.68 

315 

69 

13 

459 






45-60 

20 

9.11 

000 

00 

11 

049 






CO-75 

12 

9.52 

529 

59 

« 

675 

4? 

100 

50 

60 


30-60 

14 

0 


124 

24 

296 






GO-87 

29 

0 


122 

28 

300 






87-124 

40 

.25 

U 

116 

24 

294 






124-157 

70 

,2 

1 

114 

3 V 

297 

2* 

100 

25 

25 

Ileum 

0-32 

44 

0 


135 

mm 

288 






32-4 S 

40 

.86 

48 

101 

1 1 

278 






48-77 

« 

1.02 

57 

104 

10 

285 






77-120 

13 

.so 

48 

98 

8 

260 

50 

100 

50 

50 


0-58 

96 

0 


97 

56 

306 






58-63 

41 

.045 

3 

97 

67 

309 






f.3-87 

54 

.073 

4 

98 

51 

302 






87-102 

69 

.03 

2 

97 

50 

296 

i 51 

250 

10.fi 



0-5 

17 

1.61 

86 

108 

6 

312 






0-9 

70 

3.48 

193 

47 

r. 

299 

i 

! 





9-12 

r,4 

3.20 

178 

50 

7 

*92 i 






12-17 

53 

2.54 

142 

66 

7 

2»9 

i 





17-39 

35 

.56 

31 

125 

7 

295 

*, 



J 

30-60 

84 

.05 

3 

134 

11 

293 

1 




00.90 

43 

0 


133 

12 

290 

1 -s 

300 

5.4 

1«.2 j 

0-9 

29 

0 


145 

6 

3«0 

J 




9-19 

35 

1.03 

58 

124 

4 

314 





19-34 

3* 

J.10 

61 

116 

4 

299 




: 

34-44 

46 

.134 

8 

125 

* 

2*2 





44-61 

*« 

.21 

12 

120 

3 

27* 




; 

CC-89 

€6 



137 

* 

218 1 


f Feinted frem 20 experiment* perfermf*! upon 17 r8bfref»l. 
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ns the glucose increased and a rise in Cl as the glucose 
disappeared. The bicarbonate value remained approxi- 
mately the same. In certain instances the bicarbonate 
content was high, ns in Case 50. When this occurred the 
Cl ion again maintained isotonicity by its reciprocal re- 


© 



Fig. 2. The Tube Used in Isolating Small Intestinal 
Loops. The tube lumen is divided into three passages. Two 
lead to the balloons placed 30 cm. apart. The third lends 
to the gut lumen between tbe balloons. When these bal- 
loons are distended sufficiently to prevent the passage of 
material into or out of the segment of gut between them 
the third lumen is used to inject or withdraw test solu- 
tions. 


lationship. In subject 4C the extreme concentration of 0.5 
per cent glucose in the jejunum indicates, however, that 
with sufficient glucose ingested the mechanism can be 
broken down. 

B. GLUCOSE INTRODUCED INTO ISOLATED 
SMALL INTESTINAL LOOPS 

Method: By the method of Abbott and Miller (0), which 
consists of the introduction of a three-lumcned tube bear- 
ing an upper and a lower delimiting balloon 30 cm. apart, 
between which test solutions can be quantitatively injected 
and withdrawn, isolated segments of intestine were 
studied (Fig. 2 and 3). Into these loops glucose solutions 
of varying concentration were rapidly injected and after 
15 minutes withdrawn. 

Results: The average results of 38 experiments are 
shown in Chart I. 

Discussion: These results, obtained after glucose was 
given (a) by mouth and (b) into closed segments of gut, 
confirm in general the observations of Grocn (7) on 
human subjects, which showed the balance of electrolytes 
and glucose after the introduction of test solutions into 
the open small intestine above a balloon. Since he did not 
determine the bicarbonate content his total osmotic pres- 
sure of 275 mOsM. is somewhat below isotonicity but if 
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Fig. 3. Ait Isolated Small Intestinal Segment. A roent- 
genogram of 30 cm. of lower jejunum isolated by inflated 
balloons and filled with a barium sulphate suspension. 

the average of our bicarbonate findings is added a figure 
of 303 mOsM. is obtained. In the ileum the close adherence 
of the total osmotic pressure to approximately 300 mOsM., 
ns shown in Table II, is very striking. 

Experiments have shown (8) that the contents of the 
stomach nfter concentrated glucose ingestion usually re- 
main hypertonic until the stomach is nearly empty. While 
the stomach dilutes the sugar solution it does not continue 
to do so to the point of isotonicity with the blood plasma. 
The duodenum receiving hypertonic glucose from the 
stomach also remains hypertonic although the glucose con- 
centration may be as low as 1.7 per cent while with a 
similar or higher concentration after isotonic glucose has 
been introduced into the stomach it will remain isotonic 
(Table II, Subject No. 140). The condition of hypertoni- 
city may remain in the upper jejunum, but isotonicity is 
usually attained in the lower jejunum remaining so 
throughout the ileum. The maintenance of these condi- 
tions, however, implies the ability of the gut rapidly to 
mobilize a hypotonic fluid to dilute incoming hypertonic 
solutions. 

PART III 

Question: How rapidly can the small intestine dilute a 
hypertonic solution? 

Method: The isolated loop technique described in Part 
II-B was used in this study also. Into the loops were in- 
jected 60 c.c. samples ranging from water to a 43.2 per 
cent glucose solution. At the end of 15 minutes the volume 
of each was measured. 

Results: Chart II, compiled from 48 experiments, indi- 
cates that while solutions of a concentration producing 
an osmotic pressure below that of the blood plasma slowly 
lost volume, the isotonic solutions were unchanged and 
those of high concentration rapidly grew larger. Thus 
within 15 minutes solutions of twice the isotonic concen- 
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tration almost doubled in volume, while those of eight 
times isotonicity increased threefold. 

Discussion: These figures Rive the rate at which dilu- 
tion proceeds and present a picture of the role of this 
factor in the rapid reduction of glucose concentration in 
the jejunum and ileum when the solution enters in a 
hypertonic state. Similar results have been obtained by 
London and Polowzowa (9) in dogs with fistulae in the 
upper jejunum and lower ileum. When a 200 c.c. solution 


with the isolation of a segment between balloons as de- 
scribed in Part II-B was used. Instead of maintaining a 
fixed volume of air within the balloons, however, they 
were connected to recording instruments ns formerly de- 
scribed (G). Hydrostatic units in the system maintained 
a constant pressure of 30 cm. of water which was fairly 
efficient in preventing leakage past the balloons and still 
allowed satisfactory recording. (Fig. 4). Uniform volumes 
of water, of 0.9 per cent NnCl and of glucose, ranging 


m 






$3 




Fig. 4. A Smalt Intestinal Intubation Experiment in Progress. The subject 
has swallowed a gastric tube A for sampling the stomach contents and a small 
intestinal tube B for recovery of ileal contents C being aspirated by syphon suction 
D. The lumen leading to the balloon passes to a leveling bulb E which maintains 
a 30 cm. H»0 pressure against the intestinal wall. Contractions of the gut are 
recorded on the electric kymograph F. A pneumograph G detects body movements. 


of G5.8 per cent was introduced in the upper fistula it 
gave a return of 1100 c.c. of 8.G per cent glucose from 
the lower level in 110 minutes. In the duodenum, however, 
the rate has been shown to be even more rapid (8). The 
method of study, moreover, was such that if the most 
likely error, that of leakage of loop content, had occurred, 
it would have tended to give an erroneously low rate. The 
chance of this error increased tremendously as the con- 
centrations used were increased until finally the method 
broke down completely at the highest concentrations. This 
suggests that the motor reactions of the bowel may like- 
wise hnve a part in controlling the tonicity of the in- 
testinal contents. 

PART IV 

Question: What is the motor response of the intestine 
to the introduction of glucose solutions of widely varying 
concentration ns studied (a) by balloon records (b) by 
M'onlgcnological methods and (c) by chemical analysis? 

A. KYMOGP.APHIC STUDIES 

Method: The procedure of small intestinal intubation 


from an isotonic solution to one of four times that con- 
centration, were introduced. 

Results: Fig. 5 gives the results of experiments con- 
sidered typical for the various concentrations studied. 
Little difference occurred between the behavior of an 
empty loop and one containing 50 c.c. of water. When an 
isotonic glucose solution was injected there was a tendency 
for the loop to empty downwards ns indicated by an in- 
crease in the activity of the distal balloon. When the 
initial concentration was doubled this activity of the distal 
balloon was also disturbed slightly. With four times the 
isotonic concentration both balloons were rapidly affected, 
a deep strong peristalsis being established. 

B. FLUOROSCOPIC STUDIES 
Method; Two subjects used repeatedly in these studies 
underwent a complete roentgenological study of the diges- 
tive tract by E. P. Pendergrass 4, and subsequently were 

*Wf **l«h to rxpnr** our appreciation of the many KIn4ncrirt 
tormri fcjr Dr. IVnfierjmm* and M« ataff in asihtlnc 
certain phase* of tfc!» 
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cif.rair.fi firoir. I>>- him with r. mixture of barium rulphslc 
in SO per cent glo.-o'c. ObM-rv.Hi".r.». were carried out 
until .*.!! of the opaque materia! hr. 4 entered the colon. 

We have Jluorruv-opicalty nWrre»l the behavior of nn 
ingested mixture of barium rulr V.nto in Go per cent 
piu.-c*" ujx-n !!« initial entry into the jejunum in 11 
perms! rtudrnt*. 

ly j : Ftp. ft. No <1 tiny in the initiation of pn^tric 
r-;‘,yir.r. or of jejunal filling w.< ob-.rved. The gltteoje 
m,ea! a*. Ur:', sdrann-d more rapidly than the barium 
aifr.e. rhotrinp the rapid development e.f n hniim-x which 
I* ttr-fouhtf'diy due. r< ru ggc-t/d by I‘« r.dertrr.'.''. to <Ii«. 
for’rai of barium hy the rapid entry of diluting fluid into 
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I ttr. 5. ttnttnor. Tmcirtpi from 1 minted Jnt'ftinnl 
rr i. r f There trncir.gr were selected nr. 15 minute studies 
* i » { rr ' intc-tinal activity of gluro- (■ solutions re- 
tained within the ru yrnentr. The pneumograph records 
indicated that each subject Iiarl rested quietly throughout 
tne experiment. With the higher concentmlinn cramps 
trere frequently complained of synchronously with the 
r.ronper intestinal contraction’'. 


the gut lumen. Later the delnv in final gastric emptying 
nnd slowing of the ndvance of the barium-glucose meal to 
the colon was seen to occur at a time when the rapid influx 
of tluid increment: the volume of the put contents had 

ceased. 

In the 11 cases fluoroscoped in the Gnstro-Intcstinnl 
Section delay in the entry of the barium-glucose meal into 
the jejunum was observed only twice. In the remaining 
experiments the ndvance of the opaque material and the 
chances, in the mucosal pattern observed were ns dc- 
srribed for the comparable period in the cases studied by 
Pendergrass. 

C. CHEMICAL ANALYSIS 

Method: The time of the first nppenrnnee of glucose in 
the recoveries made from the intestine after a glucose 
meal when nsinc the two-lumened tube (Fig. 1) were 
recorded. 

Itmtlt*: Table III summnrir.es the data on 7 cases in 
which the time of the first nppenrnnee of glucose at the 
level under observation was accurately recorded. 

Dbeurninn: The roentgenologic findings were essentially 



a* described under similar conditions by Pendergrass, 
ltnvdin, .Tohmton nnd llodics (10). The evidence yielded 
by all three methods is in complete agreement, showing 
that injrestrd glucose mnv reach the ileum in a very few 
minutes and that similarly a hypertonic glucose solution 
placed directly in the gut is rapidly dispersed. The result 
is to spread n thin layer of glucose in a very brief period 
of time over a very wide mucosal surface. Tims tbe motor 
fraction nnd the inflow of hypotonic fluid work together to 
lower the concentration of the gut contents with minimal 
delay. In a word nil the evidence ro far produced ngrees 
in suggesting that if the absorption of glucose is to be 
studied it should ho from solutions at or below- isntonicity. . 

FAltT V 

Question : Using concentrations nt or below isotonicity 
to reproduce the conditions normal for the small intestine, 
what is the relation between the concentration and the 
rate of absorption of glucose? 

Method: Many of the observations were made by the 
isolated loop technique described in Part II-B. The glucose 
was introduced into the loop nnd after 15 minutes with- 
drawn. The loop was then washed twice with 50 c.c. 
volumes of tap water. The danger of error from leakage 
into or out of the loop being of great importance here l>e- 
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Fig. 6. Small Intestinal Roentgenograms of Subject F. S. Showing the Effects of Glucose in the Opaque Medium. 
Two studios wore curried out three days apart, the first with barium in water, the second with barium in 50 per cent 
glucose solution. From a scries of films three representative periods were selected. At 10 minutes the barium-glucose 
meal (B. G. 10) had advanced to a considerably greater distance than the barium meal. The haziness of the image in 
the advancing part of the column is due to the rapid inrush of fluid (sec Part III) dispersing the barium. At 25 minutes 
the glucose meal is already far down the ileum, a speed of passage perhaps due to the stimulus produced by the inrushing 
fluid stretching the gut wall as occurs after a dose of Epsom salts. At 100 minutes when the entire tract probably con- 
tains isotonic contents the barium meal can be seen to have outrun the glucose meal. The stomach is more nearly empty 
and the head of the column is in the transverse colon. This is in beeping with the known actions of glucose per se pro- 
longing gastric emptying time and inhibiting intestinal movements. 


cause of absorption accounting for less than two grams 
of glucose nt most, n second and more elaborate technique 
was devised. With this procedure, which differs in that it 
allows throughout the experiment constant aspiration of 
intestinal contents from immediately outside of the loop, 
we were in a position to detect even a trace of glucose 
lost past the balloons (Fig. 7). This method being more 
difficult to carry out wns tried occasionally with each 
dilution studied. 

Results: Chart III indicates that from approximately 
0.25 to 1.5 grams of glucose are absorbed per 15 minutes 
from a R0 cm. loop of small intestine presented with a 
physiologically justifiable glucose solution. More glucose 
wns taken up from the high concentrations than the low. 

fiisrnssinn : These results imply that within the phy- 
siologically occurring range of concentration the amount 
of glucose absorbed increases with the concentration of 
th<- solution administered. This was shown by Omi (11) 
to occur in dogs when solutions of 1 to G per cent were 
used. The curve of Chart lit, therefore, fills in the miss- 
ing part of the curve which Verznr (12) gives for glucose 
nb-orption in relation to concentration in rats and agrees 


with what he supposed the shape of the curve would be 
had he been able to determine it. The spread of the figures 
nt the right hand side of Chart III is interesting. Prob- 
ably this is due neither to leakage past the balloons, which 
would have been detected (Fig. 7), nor to failure to re- 
cover glucose from the lumen of the loop, since the washes 
checked too evenly. It is possibly due to differences in the 
area of intcstinnl mucosa exposed between the balloons, 
since this is always variable and may change over n period 
of time ns peristalsis slides the gut wall over the bnlloons. 
Roentgenological observation and tracings from balloons, 
however, have failed to suggest thnt 5.1 per cent glucose 
causes much pleating of the gut between the balloon". 
Probably, therefore, the spread. of these figures is due to 
jejunal and ileal studies being lumped together and to the 
differences in size nnd age of the subjects. When sub- 
divided the figures seem to suggest a greater absorption 
from the jejunum, though this may be due simply to the 
greater surface per unit length in thnt part as comparer! 
to the ileum, rather than to any inherent difference, in the 
epithelial cells of the two regions. 
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Fig. T. Special Three Balloon System for Isolating In- 
testinal Segments. The device consists of a standard three 
Iumened tube with a very fine single lumened tube beside 
it. When in the desired region of the intestine the balloons 
A-A are inflated through lumen A. Balloon D is inflated 
through tube D and the test solutions are introduced 
. through lumen C into the isolated loop C. Suction is main- 
tained on lumen B from before the start until after the 
finish of the experiment. Thus B will retrieve any of the 
test solution leaking out of the loop up past D or down 
past A and any general intestinal contents which might 
enter the loop from above D or below A. All experiments 
were considered failures in which the material collected 
through B contained glucose. 

GENERAL DISCUSSION 
The reviews dealing with carbohydrate problems 
written by Magee (13), Cori (14), Pierce (15) and 
Verzar and McDougall (16) have so completely 
brought the subject up to date that a further review 
would be a tour de force. One point of fundamental 
importance, however, is Cori’s contention in 1925 that 
glucose is absorbed at a fixed rate without regard to 
the concentration of the solution (17), This hypo- 
. thesis has at times been extended from the conditions 
under which he worked, that is to say with the diges- 
tive tract as a whole, to apply similarly to the small 
intestine alone. Ravdin, Johnston and Morrison (18) 
in experiments on dogs, having isolated small intes- 
tinal loops, showed that absorption increased as con- 
centration increased, which is essentially what Part V 
of this study has shown for man, although in con- 


trast to the present work they used concentrated solu- 
tions. The use of a loop isolated by balloons, however, 
has supplied a means of making certain observations 
of importance with regard to the normal physiology 
of glucose absorption which is not offered by the 
surgically isolated loop of an experimental animal. 
Outstanding is one’s ability to withdraw intestinal 
contents from a given area of the small gut as fast 
as it reaches that point after the ingestion of a 
glucose meal, to isolate that area for quantitative 
study of absorption by a mucosal surface which up to 
that moment was functioning normally as an integral 
part of the digestive tract and, finally, to study the 
peristaltic response of the gut to the introduction of 
solutions of the concentrations normally occurring or 
to any that may be desirable. The evidence thus 
derived, when taken together, has shown that as 
glucose enters the gut, tonicity of the fluid is main- 
tained by (1) a shift in the electrolyte contents, (2) 
the absorption of glucose, (3) an inflow of hypotonic 
fluid and (4) a propulsive type of peristalsis which 
varies in intensity with increase of concentration 
above isotonicity. Whether the motor response is due 
to mucosal irritation or to the stimulus of inpouring 
fluids stretching the gut, the result is a rapid dis- 
persal of nutrient material prior to the period of de- 
pressed peristalsis (Fig. 6 BG 100) which Quigley 
and Phelps (19) have emphasized. Thus the intestine 
is equipped with a set of very effective mechanisms for 
disseminating and for reducing the concentration of 
hypertonic fluids in the shortest possible time. 

From this it appears that any experiment in which 
hypertonic glucose solutions are placed directly in the 
jejunum or ileum and retained there is unphysiolo- 
gical. Moreover, Magee and Reid (20) have shown 
that hypertonic glucose solutions stop the movement 
of the villi, slow the blood flow through the mucosal 
vessels and cause an outpouring of mucus which 
throws a blanketing layer between the solution and 
the absorbing surface. Also it is apparent that due 
to the rapid influx of water the concentration of 
glucose in contact with the epithelial cells is variable 
and is far lower than either the mean concentration 
or the concentration of the fluid withdrawn. 

In view of these considerations and observations 
elsewhere reported (4) we are led to believe that, save 
in extreme cases, the stomach and duodenum are able 


Table III 

Initial appearance of glucose in intestine after its oral administration 


Subject 

Number 

Solutions Into Stomach 

Region 

Aspirated 

... . 

Contents Withdrawn 

First Appearance 
of Glucose mins 

Vol. 

c.c. 

% 

Gms. 

Vol. 

c.c. 

% 

Glucose 

46 * 

400 

54 

216 

Upper Jej. 


30 

2.2.* 

0-15 

52 

250 

10.8 

27 

Lower Jej. 


18 

.08 

10-18 

25 

100 

25 

25 

Lower Jej. 


15 

.14 

0-15 

49 * 

100 

50 

50 

Lower Jej. 


40 

.25 

87-124 

47 

100 

50 

50 

Mid-Ileum 

- 

15 

.19 

0-15 

51 * 

250 

10.8 

27 

Lower Ileum 


17 

1.64 

0-5 

50 * 

100 

60 

50 

Lower Ileum 


41 

.05 

68-63 


•Reported in detail in Table II. 
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to deliver without delay a dilute solution of glucose 
nnd electrolytes to the jejunum and ileum. Thereafter 
the small intestine rather slowly extracts the sugar 
from the fluid as its contents are propelled toward 
the colon. If solutions that are definitely hypertonic 
do enter, or are placed in the jejunum and ileum a 


out regard to the volume or concentration of the 
glucose solution ingested. 

2. As the stomach evacuates a concentrated 
glucose meal the duodenal and upper jejunal contents, 
although markedly diluted, usually are found to be 
hypertonic with regard to the body fluids, while with 


Table I 

Showing the range of absorption of glucose by the stomach after its ingestion in high concentration (ST to 43%) 
and the usual negligible variation of blood sugar level resulting from simultaneous duodenal stimulation. 
Illustrative examples 


Duodenal 

Total Glucose 

Total Glucose 

Glucose Absorbed 

BW S»»r 


Instillation 

Invested 

Recovered 

by Stomach 

Fasting 

15 Min. 

30 Min. 

0.47% 

HCl 

07.0 cm*. 

78.G trms. 

19.3 jrmj. 

95.0 

92.0 

07.0 

0.47% 

HCl 

90.0 •• 

58. G " 

31.5 ’* 

175.0 

1G0.0 

171.0 

0.47% 

HCl 

90.0 ** 

7S.4 " 

11.6 ** 

78.4 

77.1 

81.3 

0.47% 

HCl 

03.4 •• 

GS.8 " 

24.8 ** 

97.0 

97.5 

97.0 

7% 

NallCOj 

9G.2 ” 

79.6 •* 

1G.6 " 


77.8 

80.6 

oiivc on 

8G.C " 

G7.0 •• 

19.6 ’* 

94.0 

97.0 

08.0 

oiivc on 

93.4 ” 

G4.3 M 

29.1 ” 

85.1 

8G.2 

89.0 

7% 

NanCOj 

06.2 " 

74.3 " 

21.0 *• 

75.8 

79.G 

82.4 

5% 

NaCl 

92.3 M 

71.4 •• 

20.9 '* 

80.2 

77.2 

86.1 

5G 

NaCl 

80.8 ” 

GG.2 ’• 

14.6 M 

G8.1 

72.2 

75.0 


coordinated process of dilution and distribution in a 
very short time restores the fluid to about the osmotic 
pressure of blood plasma. 

This succession of events implying as it does that 
the stomach and duodenum merely prepare the food 
for the remainder of the small intestine, while prob- 
ably true for foods requiring digestion, can not be 
left unchallenged in the case of pure glucose. In Table 
I it may be seen that the major fall in concentration 
has already taken place before the solutions enter the 
jejunum. When, however, the total amount of sugar 
recovered from a duodcno-jejunal junction is determ- 
ined (4) it proves to be but a small fraction of the 
total amount ingested. We must therefore assume 
that, in the case of a concentrated glucose solution, 
the stomach and duodenum play the major role in 
absorption . Whether this takes place in the stomach 
or duodenum or both is now open to question in view 
of the work of Holtz nnd Schreiber (21), Ravdin and 
Morrison (22) and of Shay and Cohen (2,'l) upon 
gastric absorption of glucose in animal and man re- 
spectively. Thus the changes in concentration which 
take place above the ligament of Treitz must be looked 
upon not as a preparation of the chyme for jejunal 
and ileal absorption but in this case as an end in 
itself, the part played by the jejunum and ileum in 
absorption of glucose being of relative minor im- 
portance. 

SUMMARY 

1. Within wide limits the jejunal and ileal con- 
tents usually contain 5 p r r cent glucose or less vith- 


the rise and fall in the glucose content that may occur 
in the lower small intestine isotonicity is maintained. 

3. If hypertonic solutions are. placed in the small 
intestine the rise in volume and fall in concentration 
proceeds with great rapidity. 

4. The propulsive activity of the small intestine 
increases with the concentration of glucose above 5.4 
per cent in the gut contents. 

5. Using solutions containing glucose in concen- 
trations naturally occurring in the jejunum nnd ileum, 
(5 per cent or under), the rate of absorption is found 
to increase with the concentration. 

We wish to take this opportunity of expressing our ap- 
preciation of the assistance rendered us in this study by 
Dr. Arthur P. L. Tsu, Dr. Alice D. Chenowcth, Dr. George 
Jennings nnd Dr. Olive D. Ifolfman to whom our thanks 
are extended. 
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Table II 


Exp. 1. Mouth Meal 250 c.c. 39.4% Glucose 

Time 

Min. 

Stomach 

Duod. 

2nd Port. 

Jejunal 

Fistula 

Vol. at 
Fistula 

15 


13.8% 

6.4% 

345 c.c. 

30 


16.1% 

7.1% 

340 c.c. 

45 


11.9% 

5.3% 

210 c.c. 



Total Vol. at Fistula 

896 c.c. 

Exp. 2. Mouth Meal 316 c.c. 31.7% Glucose 

J5 



3.9% 

207 c.c. 

30 



5.1% 

241 c.c. 

45 



4.7% 

204 c.c. 

60 



5.7% 

232 c.c. 



Total Vol. at Fistula 

884 c.c. 

Fasting contents collected at fistula for 30 min. period — 

Total Vol. 5 c.c. 

Exp, 3. Mouth Meal 250 c.c. 39.2% Glucose 

15 



4.5% 

165 c.c. 

’80 



5.2% 

206 c.c. 

45 • 



6.1% 

204 c.c. 

60 • 



5.0% 

231 c.c. 



Total Vol. at Fistula 

806 c.c. 

Gastric contents at’ 60 min. — 154 c.c. of 10.1% glucose content. 

200 c.c. gastric wash after removal of gastric contents — 206 c.c. 
recovered containing 0.65% glucose 

Exp. 4. Mouth Meal 260 c.c. 36.5% Glucose 

Time 

Min. 

Stomach 

Cone. 

Stomach 

Vol. 

Jejunal 

Fistula 

Vol. at 
Fistula 

15 

25.6% 

286 c.c. 

3.4% 

205 c.c. 

30 

19.4% 

210 c.c. 

5.4% 

300 c.c. 

45 

_ 9.8% 

70 c.c. 

6.7% 

405 c.c. 

60 

6.5% 

84 c.c. 

2.5% 

70 c.c. 



Total Vol. at Fistula 

980 c.c. 


Fasting contents collected at fistula for 20 min. period — 
Total Vol. 10 e.c. 
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DISCUSSION 

DR. JOHN L. KANTOR (New York, N. Y.) : It seems 
to me a great pity that new things are reported so near 
the end of the meeting when time is short and fatigue 
increases. 

I think this work is most fundamental, and that the 
avenues opened up by the new technic are so impressive 
that we are at last bound to learn a great deal about the 
small intestine. 

Many years ago in reading Sherman’s hook on nutrition, 
I noticed a statement that all the calcium we need is ab- 
sorbed from the duodenum. It seemed almost a weird and 
eerie thing that this important substance could be taken 
up so quickly from so small an area. Along come the 
authors and tell us that in the same area, and presumably 
at the same rate, most of the sugar is absorbed as well. 
At last we are beginning to have a little of the vision of 
what does take place in the small intestine, whereas up to 
now, we have been overimpressed by the functions of the 
stomach. 


DR. THEODORE L. ALTHAUSEN (San Francisco, 
Calif.): Mr. Chairman, Ladies and Gentlemen: There 
are two points in Dr. Abbott and his collaborators’ paper 
that deserve special comment. In the first place, the rate 
of absorption which has been considered by the Coris not 
to depend on the concentration of glucose, has been found 
to depend on the concentration of glucose. This question 
is important, and I think that the two findings do not 
necessarily conflict, because the Coris did their work with 
high concentrations of glucose (from 20 to 80 per cent), 
whereas Dr. Abbott and collaborators have been working 
with concentrations of glucose below 10 per cent. It may 
well be that this accounts for the difference in findings. 

The second point I should like to comment on is the 
fact that Dr. Abbott and collaborators found that almost 
all of the sugar is absorbed in the duodenum. This bears 
on the mechanism of absorption of sugars. Sugars that 
are utilized in the body, chiefly glucose and galactose, are 
absorbed by simple diffusion which is greatly accelerated 
by conjugation with phosphates in the intestinal mucosa. 
Sugars not used in the body, such as pentoses, are ab- 
sorbed only through simple diffusion. Tannhauser has 
recently shown that two substances serve to activate phos- 
phatase: bile and ascorbic acid. It is very interesting 
that in the duodenum, a portion of the intestine where we 
expect to find the greatest concentration of bile, the 
maximum rate of absorption of glucose was found. I 
think this work confirms, indirectly, the phosphorylation 
theory of the absorption of utilizahle sugars. 

. DR. HARRY SHAY (Philadelphia, Pa.) : Mr. Chair- 
man and Ladies and Gentlemen: I believe that the method 
devised by Drs. Miller and Abbott represents one of the 
real advances of experimental procedure for investigation 
of the physiology of the small intestine. It bids fair to 
permit them to solve many of the mysteries about this 
portion of the gastro-intestinal tract. It is particularly 
pleasing with an entirely different experimental approach 
to be able to confirm practically everything that Drs. 
Abbott, Karr and Miller have presented to us this after-. 
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noon. Time will not permit mo to touch upon all of their 
findings. I have selected, therefore, just one or two points 
I should like to stress. 

(Slide) Table I. The first of these deals with the ques- 
tion of absorption from the stomach and upper small in- 
testine. This slide is taken from some of our data con- 
cerned with absorption of glucose by the stomach. The 
second column represents the amount of glucose invested. 
The pylorus in these cases was shut down completely by 
the duodenal instillation of the various substances listed 
in column one. 

After a half hour we were able to recover from the 
stomach amounts of glucose shown in column three, while 
column four represents the quantity of glucose absorbed 
by the stomach during that interval. 

We assured ourselves that none of the glucose hnd 
passed the pylorus, in two ways: In the first place, the 
glucose meal was mixed with barium, and frequent and 
careful roentgen examinations were made for barium be- 
yond the pylorus, secondly, for five minutes during each 
of the fifteen-minute periods of observation, the duo- 
denal contents were removed and the material tested for 
glucose; with the high concentrations of glucose in the 
stomach, we felt that negative duodenal reactions for 
glucose gave additional proof that none of the glucose 
had passed the pylorus. 

Incidentally, we studied gastric absorption of glucose 
in dogs by mechanically closing off the pylorus, and we 
found that this sugar in high concentration was absorbed 
from the dog's stomach in amounts varying from 11 to 
18 grams in one hour. The stomach was completely re- 
moved at the end of these experiments and all the gastric 
contents carefully recovered. 

(Slide 2) Three years ago we had the opportunity to 
study n patient who had a high jejunal fistula, produced 
quite by accident. This man had had intestinal obstruction 
seven yenrs before. Apparently so much distention had 
been present at the time of operation that the surgeon 
did a jejunostomy instead of an ileostomy as intended. 

Through this jejunostomy we fixed a rectal tube held 
in place by a balloon and were thus able to collect the 
material from the proximnl jejunum. In some experi- 
ments we intubated the duodenum in the usual manner 
ns well and were able to collect specimens simultaneously 


from both areas. We administered various meals by 
mouth. In the first experiments we found that after a 
250 c.c. meal of 29.41! glucose, we recovered from the duo- 
denum after fifteen minutes, a concentration of glueow 
of 13.871, in the next fifteen minutes IG.11!, and at 43 
minutes 11.9';!, while from the jejunnl fistula the glucose 
recovered during the same intervals ran G.G, 7.1, and 
5.3C!. I should like to call your attention to the volumes 
recovered in the first fifteen minutes, 315 c.c. and 310, and 
so forth, a total of 895 c.c. collected in -15 minutes from 
the fistula when only 250 c.c. hnd been given by mouth 
on an empty stomach. 

Experiment 2 shows essentially the same low concen- 
trations of glucose in the jejunum that Dr. Abbott has 
pointed out. Again the large volume collected from the 
jejunum after a meal of 31.71! glucose, in spite of the 
fact that for thirty minutes before the experiment was 
started, the collection from the jejunal fistula was only 
5 c.c. Here we would like to draw attention to the dif- 
ference in the amount of fluid probably added by the 
stomach, on the one hand, nnd the duodenum and upper 
jejunum on the other. In Experiment 4, fifteen minutes 
after 250 c.c. of 3G.51! glucose had been given by mouth, 
285 c.c. were recovered from the stomach. From the 
jejunnl fistula we obtained 205 c.c. of n 3.4'.! glucose 
solution during that period. 

We are inclined to believe from experiments of this 
type that in the human stomach, glucose solutions of high 
concentration arc readily absorbed nnd that dilution plays 
a less important role than it does in the duodenum and 
upper jejunum. With a concentration of glucose of 25.G1! 
in the stomach, (Experiment 4) at which concentration 
the stomach, we know, could not be emptying rapidly. At 
this point only 285 c.c. of fluid were present, yet through 
the fistula we -obtained 205 c.c. The same holds true for 
the next 15 minute period. At this point with a 19.4 7! 
solution nnd a 210 c.c. gastric volume, 300 c.c. had come 
through the jejunal fistula. This indicates to us that in 
high concentration the stomach absorbs glucose quite 
rapidly nnd while the jejunum does, also, its chief func- 
tion seems to be to dilute the glucose and bring it to 
isotonic conditions for admission to the jejunum, as Dr. 
Abbott has pointed out. 


Deposition of Glycogen in Normal and in Experimentally Damaged Livers 
After Oral and Intravenous Administration of Dextrose* 


Bv 

T. L. ALTIIAUSEN, M.D.t 
With the Technical Assistance of 
M. STOCKHOLM, M.A. 

SAN FRANCISCO. CALIFORNIA 


T HERE .are several reasons why the comparative 
merits of oral and of intravenous administration 
of dextrose deserve investigation by modern experi- 
mental means. First, dextrose is used more and more 
extensively in treatment especially of diseases of the 
liver. Second, there is difference of opinion as to 
whether the oral or the intravenous method is more 
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effective for therapeutic administration of dextrose. 
Third, in experiments to determine the comparative 
deposition of hepatic glycogen after oral and after 
intravenous administration of sugar, normal animals 
have been used almost exclusively. Since the author 
has found (1) previously that in animals damage to 
the liver influences the response of hepatic glycogen 
to administration of insulin and dextrose, there is a 
possibility that injury to the liver may influence also 
the effectiveness of the two methods of administra- 
tion. Fourth, the reported experiments which have 
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noon. Time will not permit me to touch upon all of their 
findings. I have selected, therefore, just one or two points 
I should like to stress. 

(Slide) Table I. The first of these deals with the ques- 
tion of absorption from the stomach and upper small in- 
testine. This slide is taken from some of our data con- 
cerned with absorption of glucose by the stomach. The 
second column represents the amount of glucose ingested. 
The pylorus in these cases was shut down completely by 
the duodenal instillation of the various substances listed 
in column one. 

After a half hour we weie able to recover from the 
stomach amounts of glucose shown in column three, while 
column four represents the quantity of glucose absorbed 
by the stomach during that interval. 

We assured ourselves that none of the glucose had 
passed the pylorus, in two ways: In the first place, the 
glucose meal was mixed with barium, and frequent and 
careful roentgen examinations were made for barium be- 
yond the pylorus, secondly, for five minutes during each 
of the fifteen-minute periods of observation, the duo- 
denal contents were removed and the material tested for 
glucose; with the high concentrations of glucose in the 
stomach, we felt that negative duodenal reactions fox- 
glucose gave additional proof that none of the glucose 
had passed the pylorus. 1 

Incidentally, we studied gastric absox-ption of glucose 
in dogs by mechanically closing off the pylorus, and we 
found that this sugar in high concentration was absorbed 
from the dog’s stomach in amounts varying from 11 to 
18 grams in one hour. The stomach was completely re- 
moved at the end of these experiments and all the gastric 
contents carefully recovered. 

(Slide 2) Three years ago we had the opportunity to 
study a patient who had a high jejunal fistula, produced 
quite by accident. This man had had intestinal obstruction 
seven yeax-s before. Apparently so much distention had 
been present at the time of operation that the surgeon 
did a jejunostomy instead of an ileostomy as intended. 

Through this jejunostomy we fixed a rectal tube held 
in place by a balloon and were thus able to collect the 
material from the proximal jejunum. In some experi- 
ments we intubated the duodenum in the usual manner 
as well and were able to collect specimens simultaneously 


from both areas. We administered various meals by 
mouth. In the first experiments we found that after a 
-50 c.c. meal of 29.4% glucose, we recovered from the duo- 
denum after fifteen minutes, a concentration of glucose 
of 13.8%, in the next fifteen minutes 16.1%, and at 15 
minutes 11.9%, while from the jejuna! fistula the glucose 
recovered during the same intervals ran 6.6, 7.1, and 
5.3%. I should like to call your attention to the volumes 
recovered in the first fifteen minutes, 345 c.c. and 310, and 
so forth, a total of 895 c.c. collected in 45 minutes from 
the fistula when only 250 c.c. had been given by mouth 
on an empty stomach. 

Experiment 2 shows essentially the same low concen- 
trations of glucose in the jejunum that Dr. Abbott has 
pointed out. Again the large volume collected from the 
jejunum after a meal of 31.7% glucose, in spite of the 
fact that for thirty minutes before the experiment was 
staited, the collection from the jejunal fistula was only 
5 c.c. Here we would like to draw attention to the dif- 
ference in the amount of fluid probably added by the 
stomach, on the one hand, and the duodenum and upper 
jejunum on the other. In Experiment 4, fifteen minutes 
after 250 c.c. of 36.5% glucose had been given by mouth, 
285 c.c. were recovered from the stomach. From the 
jejunal fistula vve obtained 205 c.c. of a 3.1% glucose 
solution during that period. 

We are inclined to believe from experiments of this 
type that in the human stomach, glucose solutions of high 
concentration are readily absoibed and that dilution plays 
a less important role than it does in the duodenum and 
upper jejunum. With a concentration of glucose of 25.6% 
in the stomach, (Experiment 4) at which concentration 
the stomach, we know, could not be emptying rapidly. At 
this point only 285 c.c. of fluid were present, yet through 
the fistula we -obtained 205 c.c. The same holds true for 
the next 15 minute period. At this point with a 19.1% 
solution and a 210 c.c. gastric volume, 300 c.c. had come 
through the jejunal fistula. This indicates to us that in 
high concentration the stomach absorbs glucose quite 
rapidly and while the jejunum does, also, its chief func- 
tion seems to be to dilute the glucose and bring it to 
isotonic conditions for admission to the jejunum, as Dr. 
Abbott has pointed out. 


Deposition of Glycogen in Normal and in Experimentally Damaged Livers 
After Oral and Intravenous Administration of Dextrose" 


By 

T. L. ALTHAUSEN, M.D.f 
With the Technical Assistance of 
31. STOCKHOLM, M.A. 

SAN FRANCISCO, CALIFORNIA 


T HERE ai-e several reasons why the comparative 
merits of oral and of intravenous administration 
of dextrose deserve investigation by modern experi- 
mental means. First, dextrose is used more and more 
extensively in treatment especially of diseases of the 
liver. Second, there is difference of opinion as to 
whether the oral or the intravenous method is more 
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effective for therapeutic administration of dextrose. 
Third, in experiments to determine the comparative 
deposition of hepatic glycogen after oral and after 
intravenous administration of sugar, normal amnia s 
have been used almost exclusively. Since the aut or 
has found (1) previously that in animals damage to 
the liver influences the response of hepatic glycogen 
to administi-ation of insulin and dextrose, there •» * 
possibility that injury to the liver may influence a 
the effectiveness of the two methods of admimst 
tion. Fourth, the reported experiments which have 
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than that which had been anticipated at the beginning of 
this work, and that a significant excretion of sugar took 
place in rats that were given dextrose intravenously. For 
this reason n second experiment was conducted with 
normal rats and with rats receiving C mg. of phosphorus 
per kg. of body-weight in which corrections for these 
factors were introduced. In order to equalize the amounts 


The hepatic glycogen was found to be higher in rats 
during the Spring than during the Fall and Winter 
seasons. This is- a well known phenomenon. 

Rats treated with phosphorus. All rats treated with 
phosphorus showed sluggishness of movements and 
loss of weight. In the group injected with 8 mg. of 


Table II 

Hepatic ply co gen in normal rats and in rats treated with phosphorus after oral and after intravenous adminis- 
tration of dextrose in amounts equal to the maximal rate of intestinal absorption 


t 

j 

j “ Experi- 
mental 
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t rat Ion 
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after 
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100 cm. 
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Utilized 

In 3 hours 
per 100 cm. 

Standard 
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Standard 
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14 
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22 
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11 
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0 

| 130-1C0 

3G1 

324 

C 

48.0 

6 
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of dextrose actually utilized in the body after oral and 
nfter intravenous administration the rats receiving sugar 
by stomach-tube were done first. After the average 
amount of dextrose absorbed by these animals in 3 hours 
was ascertained the rats receiving dextrose intravenously 
were given in G equal doses the same amount of sugar 
plus the average amount excreted by similar animals in 
the first experiment. In the final calculation of the utilized 
amounts of dextrose the urinary excretion of sugar by the 
same rats was taken into account. 

A third experiment was performed in order to test the 
effect of maximal doses of dextrose on the glycogen con- 
tent of damaged livers. In this experiment, rats treated 
with G mg. of phosphorus per kg. of body-weight were 
given dextrose orally ns well ns intravenously, and the 
level of their hepatic glycogen was compared to that of 
rats similarly treated but receiving only the oral dose of 
sugar. 

RESULTS 

Normal rats. The rats that received dextrose intra- 
venously excreted in the urine an average of 28 — 2 
mg. of sugar per 100 gm. in 3 hours. The animals 
given dextrose by stomach-tuhe had no glycosuria. 

From Table I it is seen that when care was taken 
to adjust the intake of dextrose in such a way that 
oral and intravenous administration led to the actual 
utilization of nearly equal amounts of this sugar in 
the two groups of nits, the quantity of new glycogen 
deposited in the liver of normal rats was the same 
regardless of the route by which the sugar reached 
the liver. Further, the method of administration of 
dextrose was found to have no influence on the pro- 
portion of retained sugar which was deposited as new 
glycogen. 

In normal rats that were given intravenously a dose 
of sugar exceeding by G3 per cent the maximal rate 
of intestinal absorption the hepatic glycogen was 
found to be almost doubled. The fact that the pro- 
portion of retained dextrose deposited ns glycogen 
was approximately equal in the two groups showed 
that the greater amount of sugar given by vein and 
not the method of administration accounted for the 
difference. 


phosphorus per kg. of body-weight these changes were 
most noticeable, and in addition more than one-half of 
the animals receiving this dose died before the end of 
4k hours after the first injection. Rarely a rat re- 
ceiving G mg. of phosphorus per kg. of body-weight 
failed to survive the period of preparation for the 
experiment. 

Grossly, the livers of rats receiving 4 mg. of phos- 
phorus per kg. of body-weight appeared normal.. The 
livers of the animals injected with G mg. of phos- 
phorus were pale and often friable; and those of rats 
receiving 8 mg. of phosphorus per kg. of body-weight 
were yellow and very friable, and on being hydrolized 
with 30 per cent potassium hydroxide yielded large 
amounts of fat. 

Sections of the livers from these animals were ex- 
amined by Dr. J. F. Rinehart of our Department of 
Pathology to whom we are indebted for the following 
pathological report: The hepatic cells of rats re- 
ceiving 4 mg. of phosphorus per kg. of body-weight 
showed a moderate infiltration of fine fat droplets 
within the cytoplasm, occasional small zones of 
necrosis with leucocytic infiltration, and small zones 
of hemorrhage in areas of degenerated cells. These 
findings indicate very definite injury to the liver. In 
the livers of animals injected with G mg. of phos- 
phorus per kg. of body-weight the cytoplasm was over- 
filled with fine fat droplets and showed scattered zones 
of necrosis with leucocytic reaction. In the livers of 
rats receiving 8 mg. of phosphorus per kg. of body- 
weight the same changes but somewhat more, marked 
and more widespread were noted. 

Table II shows that in this experiment rats treated 
with phosphorus absorbed somewhat smaller amounts 
of dextrose from the intestine than did the normal 
animals. The excretion of sugar in the urine of rats 
receiving dextrose intravenously averaged 27 — 3 mg. 
per 100 gm. of body-weight in 3 hours. Animats that 
were given dextrose by stomach-tube excreted no 
sugar. When the intravenous dose of dextrose was 
adjusted to equal the amount of dextrose absorbed 
from the intestinal tract in the other group of rats 
plus the amount lost through the kidneys the hepatic 
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reported finding in human beings (9) that even the 
seriously injured liver does not lose its ability to 
acquire glycogen when an excess of sugar is available 
in the body. However, when an extreme degree of 
injury was inflicted on the liver by doses of phos- 
phorus, which proved fatal within 48 hours to over 


On the other hand, the importance of this observa- 
tion of ours on normni rats is diminished by the fact 
that when animals with damaged livers were made to 
utilize amounts of dextrose which were more than 
double the maximal rate of intestinal absorption the 
additional increase in hepatic glycogen was statisti- 


Table IV 

Hepatic glycogen in rats treated with- 6 mg. of phosphorus per kg. of body-weight after oral and after combined 
oral and intravenous administration of dextrose. 
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one-half of the rats this organ failed to increase its 
content of glycogen with the amounts of dextrose ad- 
ministered in our experiment regardless of the method 
of administration. 

The equal effectiveness of both ways of giving 
dextrose to animals with normal and with damaged 
livers was also shown in our experiments by the ap- 
proximately equal proportion of administered sugar 
which was retained in the liver as glycogen regardless 
of the route by which the sugar was given. 

In so far as experimental findings in animals can 
be applied to therapeutic procedures in human beings 
our results indicate that the method of administration 
of dextrose for diseases of the liver is a matter of 
convenience. Consequently the giving of dextrose by 
mouth is preferable unless vomiting or other contra- 
indications to the use of the oral route are present. 
Administration of dextrose remains indicated even in 
the severest forms of hepatic disease, when from 
analogy with our experiments with phosphorus ap- 
parently no deposition of hepatic glycogen is possible, 
in order to prevent dysfunction of other important 
organs, such as the heart, from want of sugar due to 
impairment of gluconeogenesis on the part of tlie 
liver. 

When normal rats were given more sugar intra- 
venously than they could absorb in 3 hours from the 
alimentary tract, the glycogen content of the liver 
rose in proportion to the added amount of sugar. 
This was confirmed by the unchanged proportion of 
dextrose converted into hepatic glycogen. Apparently 
within certain limits, in normal rats the newly formed 
glycogen of the liver is proportional to tlie total 
amount of sugar entering the body even when the 
latter exceeds the maximal rate of intestinal absorp- 
tion. This suggests intravenous in addition to oral 
administration of dextrose in patients with severe 
hepatic damage. Such a procedure seems also attrac- 
tive in view of the work of Woodvat, Sansum and 
Wilder HO) who showed that normal persons arc able 
to utilize without glycosuria about 850 mg. of dextrose 
[K-r kg. of body-weight per hour for periods up to 12 
hours, while estimates of the maximal rate of intes- 
tinal absorption in man indicate that only about one- 
fifth of this amount can enter the body from the 
alimentary canal. 


callv insignificant. This was shown to be true also by 
the progressively smaller proportion of dextrose de- 
posited as glycogen which declined to about one-half 
of the normal figure when the amount of dextrose 
entering the blood stream was- doubled (Table IV). 
We interpret these observations as indicating the ex- 
istence of a limit which varies according to species 
and degree of hepatic damage and above which even 
the administration of a large excess of sugar is unable 
to increase the glycogen of the liver. Such a limit ap- 
pears to be reached in nits under our experimental 
conditions when amounts of dextrose approximately 
equalling the maximal rate of intestinal absorption 
are given. 

SUMMARY 

1. Dextrose was administered to one group of rats 
by stomach-tube and to another group by intravenous 
injection. Determinations of hepatic glycogen were 
made three hours after giving the sugar. Control ex- 
periments with water and saline solution were per- 
formed. 

2. In normal rats and rats with hepatic damage 
produced by injections of phosphorus, oral or intra- 
venous administration of equal amounts of dextrose 
Jed to an approximately equal deposition of glycogen 
in the liver. 

3. In animals with extreme damage to the liver, 
very little glycogen was deposited when either method 
was used. 

4. By increasing the amount of dextrose given 
intravenously above the maximal rate of intestinal 
absorption, the deposition of glycogen in normni rats 
was increased. Under similar conditions in animals 
with hepatic damage, the increase in glycogen was 
insignificant. 

5. The application of this study to the treatment 
of diseases of the liver with dextrose is discussed. 
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. DISCUSSION 

DR. VICTOR C. MYERS (Cleveland, Ohio) : Mr. 
Chairman and Members of the Association: It is quite 
natural that this Association should be vitally interested 
in the function of the liver, since this organ is the reser- 
voir and storehouse for materials, both foods and poisons, 
taken up from the intestinal tract. As first pointed out 
by Claude Bernard, in his great period of activity be- 
tween 1850 and I860, the liver under normal conditions 
serves as a balance wheel in regulating the metabolism of 
carbohydrates. The preeminent role that the liver plays 
in regulating carbohydrate metabolism, however, was not 
recognized until a few years ago, when Frank Mann and 
his associates at Rochester discovered that after the ex- 
tirpation of the liver, dogs died from hypoglycemia. 
Having recognized this fact, he found it possible to eludi- 
cate many of the liver’s functions, since he was not able 
to keep his dogs alive a reasonable length of time by 
intravenous glucose therapy. 

With this background, Dr. Althausen has made many 
studies on the influence of the liver and the mobilization 
of glucose, and the storage of glycogen, his present report 
being the latest. It seems to me his studies on the deposi- 
tion of liver glycogen particularly deserve commendation. 
This is a function of the liver which can be accurately 
measured and in consequence, one can make interpreta- 
tions about the utilization of glucose. From blood sugar 
tolerance curves alone, one's interpretation may obviously 
be incorrect. 

One should do as Dr. Althausen and the Coris have 
done, carry out studies on small animals, such as the 
white rat. It is then possible to sacrifice the animals and 
determine the glycogen and thus get an exact determina- 
tion of this important function. It is evident from the 
charts that Dr. Althausen showed on the screen, that in 
severe liver damage from phosphorus poison, the ability 
to deposit glycogen is markedly impaired. 

He has emphasized the value of sugar therapy in liver 
disease in a previous paper, and his latest conclusion 
seems logical, namely, that if one is going to give glucose 
therapy, the simplest, and easiest way, and the most 
practical way, is to give it by mouth. 

How is the glucose deposited in the liver as glycogen? 
How is the glycogen broken down in the liver to glucose 
when the body needs it? We know as a result of the work 
of Claude Bernard, to which I have already referred, 
that in the normal individual, glucose content of the blood 
is kept constant, pretty close to 0.1 per cent in the blood. 
It has always seemed to me that the probability was 
pretty good that this transformation was carried out 
under the action of a diastatic enzyme, perhaps one that 
has a reversible action. 

We know in the digestion of starch in the alimentary 
tract it is broken down by enzyme action to glucose in 
which form it is absorbed. It seems perfectly logical that 
some similar mechanism may exist for the building up 
of this monosaccharide to glycogen in which form it is 
stored for relatively immediate use. 

We know that if we collect blood and allow it to stand 
a short time, some of that glucose goes over to lactic acid 
and we have a fall iii the sugar concentration of the blood. 


This is due apparently to an enzyme that is present in 
the leukocytes. 

We also know that a diastatic ferment is present in the 
blood. Some years ago Dr. Killian and I carried out a 
study on the diastatic activity of the blood in normal 
individuals, diabetics, and other conditions, and found that 
the diastatic activity of the blood was quite markedly in- 
creased in diabetes. This was before the discovery of 
insulin. 

More recently Dr. Eric Reid, sent to my laboratory 
from Aberdeen by Dr. J. J. Macleod, repeated this work 
with the same findings that Dr. Killian and I got in 1916. 
He also found that the diastatic activity was reduced to 
normal in the diabetic by the administration of insulin. 

We thought when insulin was discovered that we would 
very soon be able to reveal the mechanism by which energy 
was obtained from carbohydrate, but we really do not 
know much more now than we did then. We know that 
insulin will enable a diabetic to burn carbohydrate in the 
normal manner, but we cannot go very far beyond this. 
Through some work that Dr. Reid and I carried out in 
cooperation with Dr. Quigley, on dogs, we came to the 
theoretical conclusion that probably the insulin acts in 
some way upon the diastatic activity of the blood through 
the liver. 

I personally believe before this story is completely 
elucidated that we need to have some information upon 
the chemical mechanism upon which Dr. Althausen has 
made pathological studies. To be sure one can recognize 
liver pathology under the microscope, but, after all, being 
a biochemist, I feel that the things that one cannot see, 
which are producing the changes there, are a great deal 
more important than the things one actually sees with 
the microscope. 

I do not know that I can suggest to Dr. Althausen how. 
I would begin such a study, since every effort I have made 
with studies on the diastatic activity of the liver has been 
unfruitful, but I thoroughly believe in the remarks that 
I have made in this connection. Observations have been 
made in recent years that throw an entirely different in- 
terpretation upon the utilization of glucose. We know 
that in the muscle, for example, the immediate source of 
energy apparently is phosphocreatine, and that its break 
down furnishes the energy. Then there is a resynthesis 
of the phosphocreatine at the expense of adenosin triphos- 
phate, and apparently resynthesis of this compound oc- 
curs at the expense of hexophosphate. 

Recently Dr. Tannhauser made a rather interesting 
analogy in this connection that rather amused me. He 
suggested that phosphoric acid acted in this particular 
case like a basketball player. First it would catch the 
glucose, then the adenylic acid, and finally the creatine, 
and then the process would be repeated. Through some 
mechanism such as this, apparently, glucose indirectly 
furnishes energy for muscular action. Although this is a 
little remote from the problem in question, it is extremely 
important since the liver is very vitally concerned here, 
as it is the organ that keeps the flow of glucose constant. 

Galactose has been used for a long time as a functional 
liver test, ever since Bauer discovered in certain cases of 
cirrhosal liver that galactose was excreted after the in- 
gestion of milk. 

It seems to me it would be interesting if Dr. Althausen 
would continue his work, also using galactose and fructose 
with his rats. As I recall, according to Dr. Cori, although 
galactose is well utilized, it is not quickly converted to 
glycogen in the liver. I believe that perhaps something 
interesting might come out of further studies. 

Dr. Althausen is to be congratulated upon this study 
and I believe that although sometimes the topic appears 
devoid of all clinical interest, the first thing we know 
there is a practical application that wasn’t at all apparent 
when the work was begun. 
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DR. FRANKLIN TV. WHITE (Boston, Mass.) : There 
is one practical and important side of this work of Dr. 
Althausen's which he may hnve been too modest to stress. 
He has shown the importance of glucose in protecting the 
sick liver cell in laboratory animals. Let us take this in- 
formation into the hospital wards: When we have a sick 
liver case with jaundice, vomiting and drowsiness, we 
must use intravenous glucose; but later on when this 
patient is no longer drowsy and nauseated but is getting 
better and is able to take liquids and food by mouth, I 
notice that the house oflicers are quite likely to carry on 
the intravenous glucose medication with the feeling that 
there is something mysterious or especially useful about 


giving it in an intravenous way, perhaps with the idea 
that a greater percentage is absorbed or utilized. Now 
that Dr. Althnusen has shown (if I have interpreted his 
figures aright) that when the patient is able to take it 
and it can be given by mouth, it is utilized just as well as 
if given by the intravenous method; we have information 
which saves a great deal of time and trouble and does 
the patient just ns much good. 

DR. THEODORE L. ALTHAUSEN (San Francisco, 
Calif.) (closing the discussion) : I merely want to thank 
the people who discussed my paper and I think that it 
docs have a clinical application, as Dr. White has said. 


Editorials 


DISSOCIATION OF BACTERIA 

A DAMI (Brit. Med. Jour., 2:1215, 1898) contended 
that bacteria were constantly invading the body 
front the gastro-intcstinal tract. He contrasted the 
organ cultures ns determined by bacteriological 
technic with the histological examinations and con- 
cluded that many bacteria were present but few were 
able to grow. Adami’s co-worker Ford (Jour, of Hvg., 
1:277, 1901) examined tissues from normal animals 
and found three-fourths of the cultures positive after 
three weeks’ incubation. He was unable to grow these 
forms in subcultures. 

Florey (Jour. Path, and Bact., 37:283, 1933) de- 
scribes the fate of bacteria when brought in contact 
with the intestinal mucosa. When B. aertryche is 
introduced, in the form of a thick suspension into an 
intestinal loop in a guinea pig, there is a considerable 
exudation of phagocytic cells into the intestinal lumen, 
and in places the epithelial cells desquamate leaving 
bare the underlying stroma. The detailed study of 
paraffin sections, appropriately stained, indicated that 
the bacteria not infrequently enter the epithelial cells 
themselves. These intracellular bacteria in many, but 
not in all cases, show signs of degeneration. The in- 
vaded epithelial cells show no histological evidence of 
death. How the bacteria gain entrance to the cells is 
uncertain, but it does not seem to be through any 
phagocytic activity, as usually conceived, since inert 
particles or non-patliogenic bacteria remain in the 
lumen of the intestine. 

Gulbrnndsen (Amer. Jour, of Hyg., 22, No. 2:257, 
1935) cultured the organs from norma! dogs, guinea 
pigs, rabbits and rats in broth. He found a slight 
clouding at the bottom of the tubes or flasks after 
incubation. Stained smears revealed a pleomorphic 
type of bacteria present. He cou!d not obtain growths 
from these primary cultures on any media. In as much 
as almost all normal tissue gave these results, it was 
impossible to determine if living tissue was necessary 
for their work. 

Gulbrnndsen resorted to the use of mature guinea - 
pig fetuses delivered by caesarean section. The organs, 
of such animals were sterile of this pleomorphic flora. 
Bacteria were fed by mouth to these full term sterile 
guinea pigs and organ cultures made fifteen to sixty 
minutes later. B. typhosus. B. paratyphosus. B. 
Staphylococcus aureus and B. diphtherine were the 
bacteria used for oral feeding. Pleomorphic bacteria 


could be demonstrated in the organs of these young 
animals fifteen minutes after feeding of the living 
cultures. These resembled the forms found in adult 
animals. These pleomorphic bacteria are non-antigenic 
and biochemically inactive. B. typhosus or B. diph- 
theriae were altered in their passage through the wall 
of the sterile intestinal tract so ns to produce a tissue 
growing symbiotic form of bacterial flora which was 
non-pathogenic. 

Adami’s and Ford’s observations were therefore 
substantiated. Every bacteriologist has encountered 
dissociation of bacteria and many are engaged in the 
study of this problem. The tissue symbiotic bacteria 
studied by Gulbrandsen are dissociated types. Meyer 
and Ryan (Jour, of Lab. and Clin. Med., 22, No. 2:113, 
I93G) using a different technic found such types in 
the blood of normal persons as well as certain patholo- 
gical cases. 

Dissociation seems to be one of the important 
mechanisms of defense of the body against infection 
by bacterial invasion. More questions are raised than 
answered by Gulbrandsen’s work. The gastro-intes- 
tinal tract is indeed a complex biological environment 
for microorganisms. 

Lloyd Arnold, Chicago, III. 


BIL1RUBINEMIA 

A S Rous and Drury demonstrated some years ago, 
the degree of bilirubincmia in animals which 
have been subjected to experimental biliary obstruc- 
tion is a direct expression of the physiologic wastage 
of corpuscles; anyone who has noted the deepening of 
jaundice after transfusion or its fading after hemor- 
rhage can confirm this observation. In cases In which 
human beings have jaundice there are two additional 
factors which modify the degree of bilirubincmia, 
namely, the completeness of mechanical blocking of 
the bile passages and the degree of parenchymal 
injury of the liver. The question naturally arises ns 
to whether there are, or will.be, methods by which 
these three factors can be distinguished from each 
other. To approach the subject, one may first con- 
sider the two types 0 f bilirubin found in the blood, 
that is. the indirect-reacting type which is normally 
present and which exists in increased quantities in 
the hemolytic forms of jaundice, and the direct-re- 
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acting type, the presence of which characterizes the 
obstructive and hepatogenous forms of jaundice. Rich 
has designated as "retention jaundice” those types in 
which there are indirect van den Bergh reactions and 
ncholuria and has characterized those types in which 
there are direct-reacting bilirubin and bile in the 
urine as “regurgitation” jaundice. The inference of 
this classification is obvious. 

Exactly what chemical differences exist between 
these two types of bilirubin is still unknown; one 
theory holds that bile acids, which are presumably 
present in excess in the blood of patients who have 
obstructive or hepatogenous jaundice, lower the 
surface tension of the bilirubin molecule and thus 
change its chemical behavior. Another theory is based 
on the assumption that indirect-reacting bilirubin is 
in combination with protein which retards the direct 
van den Bergh reaction and inhibits renal filtration. 
Supporters of this view hold that passage of indirect- 
reacting bilirubin through the hepatic cells removes 
this combined protein and leaves the "regurgitated” 
bilirubin in a form free to pass the kidney and alter 
in color when Ehrlich’s diazo reagent is added to the 
serum. The recent studies of Duesberg lend support 
to the latter hypothesis; his observations indicate that 
in the degradation of hemoglobin iron is first split off 
while the globin fraction remains in combination as 
far as the formation of bilirubin. 

Is alt of the bilirubin present in the blood of 
patients with obstructive or hepatogenous jaundice in 
the direct-reacting form? That is, has it all passed 
through the cells of the liver and been regurgitated 
into the blood stream? If current conceptions of dys- 
function of the cells of the liver in the presence of 
obstruction or toxic injury are correct, this should not 
be the case, but part of the bilirubin in the circulation 
should be the indirect-reacting form which is produced 
by physiologic wastage of corpuscles and dammed 
back into the circulation because of the physiologic or 
pathologic inability of the hepatic cells to take it up. 
The photolometric studies recently reported by Oster- 
lierg appear to indicate that a part of the circulating 
bilirubin in cases in which jaundice is due to mechani- 
cal obstruction and parenchymatous lesions of the 
liver gives an indirect reaction, while another frac- 
tion apparently has passed through the liver cell, as 
shown by a direct van den Bergh reaction. While 
further chemical and speetrophotometric studies of 
differences existing between directly and indirectly 
reacting bilirubin will doubtless be required to es- 
tablish the authenticity of these methods, it does seem 
clear that the quantitative determination of the two 
forms of bilirubin in a single specimen of serum is 
not beyond the hounds of possibility. Such informa- 
tion when it becomes available will probably be of 
considerable clinical importance. It may be that' the 
amount of one or the other types of bilirubin present 
in the individual case is of prognostic significance and 
may give information which the total figures, now in 
use. do not supply. These and similar studies naturally 
will lead to some revision of present views regarding 
the mechanics of "regurgitation” jaundice; they 
emphasize the importance of learning what disposi- 
tion is made of the porphyrin and iron-containing 
complement of the hemoglobin molecule, and, finally. 


they indicate that the complexity of the problem of 
bilirubinemin increases as more is learned of Us essen- 
tial chemical nature. 

Albert M. Snell, Rochester, Minn. 
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THE ETIOLOGY OF PEPTIC ULCER 

A NEW statement on the etiology of ulcer is pos- 
sible in the light of recent developments in gastric 
physiology. Mann’s experimental production of ulcer, 
now widely confirmed, showed the paramount impor- 
tance of the acid factor in the immediate causation of 
ulcer in dogs. There is good evidence of a similar 
mechanism in man. Experience with really continu- 
ous, night and day, neutralization of gastric acidity 
as by the aluminum hydroxide drip in the clinical 
treatment of uncomplicated ulcer indicates that 
Mann’s experimental results may be fairly satisfac- 
torily duplicated. That is to say, healing occurs quite 
regularly within one to two weeks. This would seem 
to establish the fact that the erosive nction of acid 
gastric chyme is the sine qua non of actual ulceration 
and the whole immediate cause of clinical ulcer and 
that all others factors act as predisposing causes. 
From the practical standpoint the predisposing causes 
may be of great importance, quite overshadowing the 
immediate and specific cause, since, when they are re- 
moved, the ulcer may heal spontaneously or on account 
of the restoration of the normal neutralizing mechan- 
ism of duodenal regurgitation. Moreover, proved cases 
of peptic ulcer in proved cases of constant nnacidity 
with histamine probably do not exist. Reports of such 
cases oven on single examinations arc so rare as to 
negative their significance. 

Etiological factors in ulcer have usually been re- 
ferred to ns neurogenic, vascular, infective, toxic, 
glandular, traumatic and others including a mysteri- 
ous X factor. The old physiological query of “why 
doesn’t the stomach digest itself?’’ is probably best 
answered by the statement that it does when its de- 
fenses are down. The above predisposing factors lower 
local resistance or disturb the normal neutralizing 
mechanism so that acid peptic digestion occurs. A 
localized arterial occlusion might lead to ulcer in the 
stomach wall while the same process in less exposed 
tissues might cause no lesion or an innocent infarc- 
tion. Likewise, an organic lesion in the sub-thalamic 
area of the brain or purely functional psychic impulses 
may induce vasomotor or trophic changes in the 
gastric mucosa with a profound lowering of local re- 
sistance. Nervous factors, which every mature clini- 
cian knows are most important in ulcer may operate 
in part by inducing pylorospasm and retaining acid 
secretions for abnormally long periods. 

Such overshadowing of a specific cause by conspic- 
ious predisposing causes is not rare in medical science. 
For example, "traumatic arthritis” as described by 
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Hilton in his "Rost ami Pain,” before the discovery of 
the tubercle bacillus quite adequately explained joint 
tuberculosis as the result of injury. The teaching 
survives to this day in the beliefs of most victims of 
Pott’s Disease. How reluctantly even the medical pro- 
fession of that day yielded to the bacterial “theory” 
of disease. 

It is extraordinary that Sippy with his conviction 
upon the importance of the acid factor in ulcer did 
not devise a method of really continuous night and 
day neutralization. Ulcers apparently heal at a rate 
that is proportional to the constancy of neutralization. 
Some ulcers heal spontaneously, others heal by part 
time neutralization as by the Sippy routine, but the 
largest percentage of cures in chronic cases and in 
the shortest period of time is obtained by really con- 
tinuous neutralization. This removes the immediate 
cause of ulcer and permits prompt healing. The pre- 
disposing factors should then be attended to as far 
as possible. This is a reversal of the process or of the 
sequence of events lending up to and causing ulcer. 
Secondary complications such as extensive cicatriza- 
tion or obstruction really present a separate problem, 
usually surgical and play no role in the primary patho- 
genesis of peptic ulcer. 

Meuhlengracht’s remarkable reduction of mortality 
from hemorrhage by feeding the bleeding ulcer case 
liberally and by the use of alkalis is probably due to 
nn approximately continuous neutralization and arrest 
of gastric motility. 

Really continuous night and day aluminum hydrox- 
ide drip has been most effective in controlling per- 
sistent and recurrent bleeding. There is apparently a 
prompt cessation of the erosive process and of diges- 
tion of the newly formed clot in the bleeding vessel. 

This conception of the etiology of ulcer has practical 
implications since there has been, even among gastro- 
enterologists, a half-hearted conviction as to the im- 
portance of the acid factor and a half time use of 
antacids with half wn> results. Thorough use of con- 
tinuous neutralization for prompt healing of the open 
lesion permits of a more rational follow-up leading to 
individualized treatment of the whole patient. Atten- 
tion to the predisposing causes of disturbed gastric 
physiology is then of the first importance in the pre- 
vention of recurrences. 

Vernon C. Rowland. Cleveland, Ohio. 


SOME COMMENTS OF OSLER ON CIRRHOSIS 
iVTEDICAL history has preserved for us the opinions 
i'i. of a small group of men who have had an in- 
stinctive knowledge of disease processes far in ad- 
vance of the thought and teachings of their time. Of 
these men Sir William Osier stands closest to the 
recent generation; there are few investigators who 
are r.nt in his debt, and who have not found in his 
writings an expression of some concept believed to ho 
new. Some of his opinions on cirrhosis of the liver, 
written in editorial form in the Philadelphia Medical 
News a half-century ago. are in such accord with 
modern thought and practice that it seems worth 
while to rail attention to them again after this long 
lap'e of time. 

Of ascites, which is still the symptom which first 
.attracts attention to the di'r.v«c, hr has this to say. 


"The factor which determines the onset of dropsy in 
cirrhosis of the liver is not always clear. The highest 
possible grade of portal obstruction, even obliteration 

of the vena portae may exist without it Wc 

must look beyond the liver for the explanation of these 
facts. ..... The dropsy may be due to a transitory 
and remediable cause.” It is still difficult to give ii 
full and satisfactory explanation of the ascites due to 
hepatic damage, but it is increasingly clear that the 
answer is to be sought in a study of the factors which 
control the passage of fluids across living membranes. 
Hypoprotcinemia and reduced osmotic pressure have 
recently been shown to be of great importance, and it 
now seems that there is a rough inverse relation be- 
tween the latter factor and the rate of transudation. 
Inert substances, such as acacia, will raise the colloid 
osmotic pressure of serum and thereby tend to retain 
fluid within the capillaries; its use in the ascitic stage 
of cirrhosis is as yet in the experimental stage, hut if 
nothing else is accomplished, studies on this point will 
afford a means of investigating the significant factors 
in the pathologic physiology of the formation of 
transudates. 

The membranes involved have still to ho studied; 
it is conceivable, but not altogether likely, that the 
solution to the problem will he found there. This 
possibility did not escape Osier’s attention; he con- 
sidered the possibility that, "owing to changes in the 
serous layer the capillaries are rendered more per- 
meable and without any increase in the blood pres- 
sure permit of transudation.” That anoxemia, now 
known to be a fairly constant finding in cirrhosis, 
may be partially responsible is suggested by the 
studies of Landis who showed that reduction in the 
oxygen content of the tissues greatly increased the 
rate of filtration through frog's mesentery. 

Commenting on the prognosis in cirrhosis, Osier 
was convinced that 'The disease may bo arrested or 
even cured” and noted “the personal equation. . . . 
of the liver tissue” in respect to liepatotoxins. The 
observations of I’ollinan on animals with experimental 
cirrhosis have fully confirmed the possibilities of 
arrest or cure; he has demonstrated that the path- 
ologic process in the liver can be carried to an almost 
fatal conclusion; the animals being thereafter re- 
stored to normal health and their livers regenerated 
to a very considerable degree by the use of high 
carbohydrate diets and glucose given intravenously. 
Similar clinical results are on record, as Chester 
Jones has recently shown. Osier feared that, "We 
probably have not any remedies at our command 
capable of curing a cirrhotic liver,” a point with which 
all must agree, but it does seem possible to control 
the symptoms of the disease and induce some degree 
of repair of the liver itself in certain cases. So far ns 
the variations in the resistance of some animals and 
individuals to hepntotoxic substances is concerned, 
this may depend upon dietary habits and the glycogen 
content of liver tissue; it has been clearly shown that 
experimental fatty degeneration of the liver requires 
for its production a diet low in carbohydrate and 
protein and high in fat and that a high carbohydrate 
diet will protect the organ against the most severe 
insults. 

Osier’s remarks on treatment emphasize some par- 
ticularly important points; he disapproved of the 
practice of deferring paracentesis "until diuretics and 



CANNED FOODS IN THE CONTROL OF 
LATENT AVITAMINOSIS B1 


• Apparently mild vitamin Bi deficiency in 
humans is not characterized by very definite 
or entirely specific symptoms. While such 
a condition may he attended by anorexia, 
hypotonicity of the bowel, indigestion, 
vague pains and malaise, latent avitaminosis 
Bi hardly presents a picture which is 
favorable to its early clinical detection. 
However, there arc two procedures which 
may be employed when this type of avita- 
minosis is suspected. 

The first procedure (la) depends upon the 
nature of the response to administration of 
pure vitamin Bi. The second procedure, 
which has been more widely applied, makes 
use of the Cowgill formula for calculation 
of vitamin Bi requirement. By considera- 
tion of the actual vitamin Bt intake and the 
calculated vitamin Bi requirement in any 
specific instance, the probability of mild 
avitaminosis Bi may be evaluated (lb). 

Jt is difficult to estimate the frequency of 
mild vitamin B< deficiencies in the United 
States. However, until such information is 
at hand, it is not illogical to suggest that 
latent avitaminosis Bi must he regarded as 
an active possibility in some cases which 
may come to the attention of the medical 
practitioner. Fortunately, several factors 


arc operative which give assurance that 
eventually the incidence of latent avitamin- 
osis Bi will be reduced to a minimum. 

First, those concerned with human nutri- 
tion have today more definite information 
concerning quantitative human vitamin 
requirements than ever before in history (2). 

Second, every passing year brings marked 
progress in education of the layman to the 
necessity of a completely "protective” diet. 
The control of the Intent avitaminoses is, in 
large part, dependent upon proper food 
selection and correct formulation of the 
diet by the layman consumer. 

In the establishment of dietary regimes 
which will be protective against vitamin 
deficiencies, commercially canned foods 
may play an important part. Several hun- 
dred canned foods arc available upon the 
American market at all seasons of the year. 
Nutritional research has shown (3) that 
modern canned foods retain in good degree 
the vitamin Bi contents of the raw ma- 
terials from which they were prepared. 
This great class of foods — available to all 
consumers regardless of economic status — 
will contribute substantially to the allevia- 
tion and prevention of latent avitaminosis 
Bi in this country. 
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cathartics have been thoroughly tried.” Purging of 
patients in this condition is now in general disfavor, 
and it is equally certain that diuretics have been used 
to the detriment of many patients. The best practice 
is now, as it was in Osier’s time, to support the liver 
by all possible means, to correct so far as possible the 
abnormal composition of the blood, and to do para- 
centesis as it becomes necessary. In fact, preoccupa- 
tion with the problem of dropsy as such, rather than 
attention to the factors responsible for it, is to be 
blamed for at least some of the difficulties which arise 
in the course of treatment. Much might be accom- 
plished in the care of the patient if Osier’s optimistic 
view were taken, "The practical point is this, that in 
certain cases of cirrhosis the effusion results from 
changes which are not necessarily permanent, and we 
should not regard the onset of dropsy in every case 
as the beginning of the end.” 

Albert- SI. Snell, Rochester, Slinn. 
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ACETYLCHOLINE AND THE GENESIS OF 
PEPTIC ULCER 

A NEW chapter in the physiology of the gastroin- 
testinal tract is being initiated by- recent knowl- 
edge concerning the chemical mediation of nerve 
impulses involving the autonomic nervous system. 
Naturally, some speculation in regard to the effects 
of these chemical mediators on the normal digestive 
functions has been aroused and various hypotheses 
relating to the genesis of pathologic processes are 
being investigated in the light of these new concep- 
tions. 

It is generally agreed that when parasympathetic 
nerves are stimulated a substance resembling acetyl- 
choline can be recovered from the venous outflow of 
the stimulated region, and that sympathetic stimula- 
tion liberates a chemical substance, sympnthin, which 
is closely related to epinephrine. Acetylcholine has 
been shown to have an extremely evanescent action 
and to be destroyed rapidly in the body bv a specific 
enzyme, the choline esterase, which splits the ester 
into acetic acid and the relatively inactive substance 
choline. The action of acetylcholine can he prolonged 
and augmented by introducing drugs such ns physos- 
tigmine and prostigmin* which inhibit the action of 
this destructive enzyme; these facts have been applied 
clinically in the use of acetylcholine or prostigmin, 
alone or in combination, to increase gastro-intostinnl 
motility 04. 

It has also been demonstrated that a substance, the 
action of which resembles that of acetylcholine, is the 
rhemica! mediator of those motor impulses arising in 
the parasympathetic nervous system which affect the 
stomach (C) and intestines (ft). Sympathetic im- 
pulses passing to these regions liberate s>mpathin 
which inhibits intestinal contraction (4). 

In addition to the known stimulating effect of 
acetylcholine on the gn«*ro-int* - stinnl musculature the 


drug usually is regarded as being a specific vaso- 
dilator of the peripheral vascular regions. The recent 
investigations of Nocheles and his coworkers (5, 6, 
7) indicate, however, that in the arteries of the per- 
fused stomach of the rat and the dog and in the 
mesenteric and gastric arteries isolated from human 
beings small amounts of acetylcholine produce vaso- 
constriction. On the basis of this last observation 
these investigators concluded that, since the stomachs 
of patients with ulcer usually exhibit increased motor 
activity, it is conceivable that a larger or more con- 
tinuous production of acetylcholine might also occur 
in these portions. They have assumed that certain 
parks of the duodenum and tiie lesser curvature of the 
stomach are supplied only by end arteries and, there- 
fore, they have considered that a decreased blood flow 
produced by the action of a hypothetical excess of 
acetylcholine to these parts of the duodenum and 
stomach might be a factor in the genesis of ulcer. ' 

There are other clinical and experimental studies 
which give some support to this assumption. Gastric 
and duodenal erosions and even ulcers have been pro- 
duced repeatedly in animals by continuous stimulation 
of the vagus nerves or by the intraventricular ad- 
ministration of drugs which stimulate the parasympa- 
thetic nervous system. That such nerve stimulation, 
produced by lesions in the human central nervous 
system might result in the production of fatal ulcera- 
tion of the stomach or esophagus lias been demon- 
strated by Cushing (8) and others (9). Ulcerations 
produced in this mnnner are thonght to be the result 
of hypermotility and hyperacidity, possibly supple- 
mented by accompanying local spasm of the terminal 
arterioles. 

In spite of these observations one must remember 
thnt considerable question still exists concerning the 
occurrence of an increase of free gastric acidity in 
animals (10) and in man (11) following the admini- 
stration of acetylcholine. Furthermore, the anatomic 
studies of Atwood (12) demonstrate that the entire 
stomach and duodenum are well supplied with numer- 
ous arterial branches capable of forming anastomotic 
channels and that these regions are, therefore, in 
little danger of localized infnrcation due to a de- 
creased blood supply in the end-arteries. 

While the possible relationship of the production of 
acetylcholine to ulcer is being investigated further, it 
must be remembered that the exact site of the forma- 
tion, the mode of action and the normal disposition of 
this substance are still unknown. Likewise, the avail- 
able evidence is insufficient to explain just what factor 
or factors control the integrity of the gastrointes- 
tinal mucosa under normal conditions. Whether this 
control is exercised through maintenance of the 
proper blood supply or by changes in gastric or duo- 
denal secretion is not known. Until these normal pro- 
tective mechanisms are more clearly understood, any 
attempt to explain the probable etiology of ulcer on 
the basis of some abnormality relating to the chemical 
mediators of nerve impulses should be held sub judice. 

Hugh R. Iiutt, Rochester, Minn. 
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“ABERCROMBIE’S ACUTE ILEITIS AND COMBE- 
SAUNDERS-CROHN’S TERMINAL OR 
REGIONAL ILEITIS”— (OR, “CROHN- 
G I XZ I1URG-OPPEK11E1 ME R ’S 
DISEASE”) 

T is of interest to the gastro-enterologisls, at this 
time, to he reminded of two very interesting 
studies and reports made more than a century ago 
concerning pathologic states of the ILEUM. 

John Abercrombie (1780-184-1) discussed ACUTE 
AND SUBACUTE FORMS OF ILEITIS in his book 
entitled "Pathological and Practical Researches on 
Diseases of the Stomach, the Intestinal Canal, the 
Liver, and Other Viscera of the Abdomen,’’ Edin- 


burgh, Waugh and Innes, (Glasgow and London) pn 
288-263. 1828, 

At a Session of The College of Physicians in 
London, held on July 4, 180G, a report by Charles 
Combe and communicated by William Saunders, 
Fellow of the Royal College of Physicians, was read* 
on : ‘‘A Singular Case of Stricture and Thickening of 
the ileum” — -Medical Transactions, Published by the 
College of Physicians in London — London, Longman, 
Hurst, Rees, Orme and Brown, Paternoster-Row, Vol. 
IV, pp. 16-21, Report III, 1813. 

This Report states that the patient, William Payne 
Georges, Esquire, of a very nervous and delicate 
habit. Died February 0, 180G. Rodv opened next day 
by Combe. The lower part of the ileum ns far ns the 
colon was contracted for the space, of three feet, to 
the size of a turkey’s quill, etc. An early report 
(1806) of REGIONAL ILEITIS”! 

Included with these brief comments are photostatic 
reproductions of the original report of this verv carlv 
(1806) case of REGIONAL ILEITIS or COMBE* 
SAUNDERS-CROIIN’S DISEASE, and the report of 
Case Cll, by Abercrombie (1828). 

In Abercrombie’s book (Edinburgh, 1828) appears 
Case Cll, page 263, a girl aged 13, about a year before 
her death, began to be affected with pain of the ab- 
domen and frequent vomiting. 

Inspection (lines 22 to 27). “The lower end of the 
ileum, to the extent of about eighteen inches, was dis- 
tended, thickened in its coats, externally of a reddish 
color and internally covered by numerous well-defined 
ulcers, vnrying in size from the diameter of a split 
pea to that of a sixpence. The lungs and all other 
viscera were healthy.” 

Hyman I. Goldstein, Camden, N. J. 
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Memphis Doctor Declares Greatest 
S rr.r in Artificial Infant Feeding 
Was Certified Mii.k’s Introduction 

Dallas, October 23 — No step in the 
history of medicine did ns much to 
simplify and make safe the artificial 
feeding of infants and children as did 
the production of certified milk, "the 
most idealistically pure milk the world 
has ever known,” Dr. C. Bnrton Etter, 
M.D., a member of the Memphis & 
Shelby Certified Milk Commission, 
Memphis, Tenn., declared here today 
h-fore the Certified Milk Section of the 
International Association of Milk Deal- 
er* convention at the Adolphus Hotel. 

Certified milk enables the pediatri- 
cian to feed each baby as nr; individual 
with individual requirements. Dr. Etter 
as«ortf d. "We are able to chnngc any 
integral part of the milk to suit indi- 
vidual need*.” he raid, “without the 
r. - it y of changing the entire struc- 
ture of the product, and always with 
the hrowh-dge of the feed value of the 
resultant mirturr. 

••Sadi freedom, to tko'e of ti* who 


devote a large part of our lime to the 
feeding of infants and children, is in- 
valuable. In no other form of milk now 
available do tve enjoy such freedom. 
Here we have a milk produced under 
the most sanitary conditions, hence a 
clean milk; a milk from tested cows 
eliminating the possibility of tubercu- 
losis and undulnnt fever; a milk with 
the lowest possible bacteria! count thus 
minimizing to the lowest degree the 
no.csibllity of intestinal infections; and, 
finally, n milk of known chemical con- 
stituents standardized the world over, 
which would allow us to . make those 
modifications necessary to fit the indi- 
vidual ca«o without the necessity of n 
chemical analysis of the milk to be 
used. 

"Given such a product upon which 
we can depend so freely, wherever it is 
produced, we have a basis for a very 
simplified method of Infant feeding. 
Should an upset result we are familiar 
enough with our product to lie able to 
iccognize the probable cause of the 


upset and very easily make those 
changes that should shortly correct it.” 

Memphis Certified Sales Up 
In Memphis, the use of certified milk 
has increased 20 or 30 gallons daily in 
the past year, Dr. Etter declared. “If 
the city of Memphis is to be taken ns a 
fair example,” be said, “we must as- 
sume that not only do the pediatricians 
recognize certified milk for its true 
value but that the public at large is 
also recognizing ibis value. Certified 
milk should continue to hold the place 
which it hns so long and so rightfully 
held at the head of the list of available 
milks.” 

St. Louis Physician Declares 
Certified Mile: "Potent Force 
For Progress” at Dallas Meet 
Dallas, October 23 — Calling certi- 
fied milk a “potent force for progress,” 
Dr. Paul J. Zentav, M.D., Secretary of 
the St. Louis, Mo., Pure Milk Commis- 
sion, today told the Certified Milk Sec- 
tion of the International Association of 
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ready and willing to follow your pre- 
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tive, restorative treatment. 

Muciloseisahemicellulose (vegetable 
gum) prepared by a special process from 
the Plantago loeflingii. You can pre- 
scribe it in one or other of the two 
palatable forms: 

MUCILOSE GRANULES 
MUCILOSE PLAIN 

•Oclgoctz, A. W., Oelgoetz, P. A. and Witte- 
kind, J., Studies in Bowel Drainage, Am. J. Di- 
gest. Dis. & Nutrition, 3:549 (October) 1936. 


FREDERICK STEARNS & COMPANY 

DETROIT • NEW YORK • KANSAS CITY • SAN FRANCISCO • WINDSOR, ONTARIO • SYDNEY, AUSTRALIA 




FREDERICK STEARNS & COMPANY 
Detroit, Michigan Dept. D. D. 1 

Please send me a supply of Mucilose for clinical test. 

Dr. 

Address 

City 


State 



767 



708 


American Journal of Digestive Diseases and Nutrition 


Milk Dealers convention at the Adol- 
phus Hotel here why this “Honor 
tirade" is the milk of choice for the 
health officer, the milk sanitarian, the 
health educator, the physician, the 
pediatrician, the dairy scientist, the 
milk dealer, the general consuming 
public, the mother, and, finally, the 
child and baby. 

“Certified milk is a factor that repre- 
sents a continuous stimulation for a 
steady advancement in an extremely 
important phase of public health,” Dr. 
Zentny paid. “It leads the way toward 
the goal of what will be and must be 
reached sooner or later, i.c., the best 
possible milk for the largest number of 
people. Certified milk is small in 
quantity but like the leaven it acts like 
a ferment and thereby it is not only 
capable of unlimited growth but it 
activates growth unceasingly. 

"The health officer necessarily trill 
be interested in n well balanced public 
health projrram for his community. An 
essential part of such a program must 
he adequate milk control and sanita- 
tion. In developing this part of his 
program the up-to-date health officer 
may confidently turn to certified as a 
milk of choice. Why? Because certified 
1ms been during its entire existence the 
standard bearer of the milk industry. 

“The milk sanitarian or dairy in- 
spector must be primarily an educator. 
Where cl?e but on the certified dairy 
farm can he find a cheerful aud willing 
compliance with the most rigid regula- 
tions? For the educator in public 
health is there anywhere a more concise 
history of milk sanitation written than 
in the annually revised editions or 
‘Methods and Standards’ for the pro- 
duction of certified milk? 

"The physician must consider certi- 
fied milk his first choice because he will 
demand that the cleanest and most nu- 
tritious milk should be available for 
his patients. Certified milk has always 
been the very own product of the 
medical profession, and has been a 
unique contribution of American medi- 
cine to the rest of the world of which 
it may be justly proud. The reason for 
the pediatrician's choice of certified is 
ii: the invaluable combination of orig- 
inal cleanliness and sanitation with 
scientific nutritional enhancement of 
food values. 

"Is it r.ot high time for us to educate 
mothers that in ease of milk you inevi- 
tably will get only what you pay for? 
Kerry mother should be told that the 
higher price of certified milk is paid 
for superior value in every quality of 
milk.” 

New Orleans Vnmtrux Declare.* 

lumio Fin Crcnnm Milk Have 
C nr.vrrr. FnrrpnM From Dierafk 

DaU.ss. October 23 — Infant" and 
chiMrrn fed certified milk have more 
re-iitance to infection' and greater 


freedom from disease, Dr. Roy E. do 
la Houssaye, M.D., President of the 
New Orleans, La., Pure Milk Society, 
asserted here today before the Certified 
Milk Section of the International Asso- 
ciation of Milk Denlers convention at 
the Adolphus Hotel. 

“The diet of the infnnt and child 
largely determines his well being,” Dr. 
de la Houssaye sahl. “I have used 
almost every kirn! of milk in my 
practice. My observations lead me to 
say certified milk-fed infants and chil- 
dren have more resistance to infections 
and greater freedom from disease. I 
have noticed that infants and children 
fed on other than certified milk need 
three or four times the accepted dose 
of cod liver oil. 

“What is certified milk? I 1 must go 
hack about -10 years. Statistics show 
there were 300 deaths, before the com- 
pletion of the first year, to every 1,000 
children born. Infants and children 
hardly had a chance. When you saw 
one sick with diarrhea, it nearly always 
meant death. What single factor did 
most to change this situation? 

“Dr. Henry Coit of Newark, N. J., 
lost a child and, through the tragedy in 
his own home, realized this terrible 
condition. He found a dairyman who 
was willing to produce milk according 
to the rules Coit made at that time. 
Babies and children using this milk did 
much bettor than others. The rules 
•and regulations were added to; morn 
dairies wanted to produce this kind of 
milk; the same rules were adopted in 
other cities; this progress continued — 
hence the birth of certified milk. 

“Certified milk is the purest form of 
raw milk obtainable. It is produced in 
accordance with the regulations pre- 
scribed by the American Association of 
Medical Milk Commissions. You must 
know that the men in the dairy in- 
dustry who conform to these high 
standards are lenders. They arc for- 
ever trying to raise the standards. 
They employ trained technical men 
whose business it is to see that better 
milk is produccsl. This necessarily in- 
duces careful feeding of the certified 
dairy herd. 

“In working for better milk, which 
is — and always will be — certified milk. 
I am sure everyone knows that we re- 
ceive, ns our only compensation, 
healthier infants and children. 

Human Nutrition Linked Ci.oski.-v 
to Diet of Cow. Dairy 
Buw.au Man Says 

Dallas, October 22 — Improvement 
of human nutrition is linhed closely to 
the diet of the cow, since there is much 
evidence of the value of milk ns n sup- 
plementary or protective food and since 
in nil known respects in which milk is 
particularly valuable its nutritive value 
i" affected by the quality of the ration 
fed to the cow. 

C. A. Cary, Acting Chief of the Di- 


vision of Nutrition and Physiology of 
the Bureau of Dairy Industry of the 
United States Department of Agricul- 
ture, Washington, D. C., made this 
statement today in a paper read before 
the Certified Milk Section of the Inter- 
national Association of Milk Dealers 
convention at the Adolphus Hotel here. 
The paper was rend by Dr. O. E. Hecdi 
Chief of the Bureau of Dairy Industry, 
in the absence of Mr. Cary, 

“Numerous nutritional surveys indi- 
cate that the dietaries of children and 
adolescents, and even of adults, may 
, frequently he deficient in some re- 
spect," Mr. Cary wrote. "The more 
intimate our knowledge of the etiology 
of disease, the more evidence there 
seems to he that many human ills may 
he associated either directly or in- 
directly with such dietary deficiencies. 
And, ns additional nutritive factors are 
found to he essential in the human diet, 
the evidence of the value of milk ns a 
supplementary or protective food in- 
creases. 

“The diet of a cow does decidedly 
affect the nutritive value of her milk 
in a number of important respects. The 
recent work nt Wisconsin on the nu- 
tritive value of milk from cows on 
pasture and on winter rations indicates 
that wo do not know nil of the dietary 
essentials thnt nro thus affected. 

“As a supplementary food, milk is 
most highly esteemed as (1) a rich 
source of protein of high biological 
value, (2) ns a source of vitamin A, 
(3) as a source of vitamin B> (or ribo- 
flnvine), nnd (-1) ns a source of calcium 
and phosphorus in a form, or as a 
dietary combination, thnt renders these 
inorgnnic constituents readily assimi- 
lable. In all of these known respects in 
which milk is particularly valuable, its 
nutritive vnlue is nffected by the diet 
of the cow.” 

Dallas Physician Speaks Before 
Certified Section or Milk Meet; 
Urges Milk Use Throughout Life 
Dallas, October 23 — Nutritional re- 
quirements from the cradle to ripe old 
age are met by certified milk, Dr. John 
G. Young, M.D., Chairman of the Dal- 
las County Medical Milk Commission, 
declared here today before the Certified 
Milk Section of the International Asso- 
ciation of Milk Dealers convention at 
the Adolphus Hotel. His subject was 
“The opinion was one prevalent, 
Diet.” 

"Throughout life, the diet requires 
the vital food, milk,” I)r. Young raid. 
“When milk is so essential, we should 
use and prescribe the best product ob- 
tainable. Certified milk, being the best 
obtainable, meets the requirement! 1 . 

“The place of certified milk in the 
diet has been established and proved. 
Nothing is done to pure, clean milk, 
properly produced from well fed cows. 
It is protected from harm and given to 
the consumer in a ftate ready for the 



THIAMIN CHLORIDE SQUIBB 



AN ECONOMIC AL MEANS OE 
AOMINISTEItlNG VITAMIN B, 

in LARGE DOSAGE 


Thiamin chloride squire is indicated 
in the treatment of all degrees of Vitamin Bj 
deficiency, but it is especially useful in the 
more severe forms. It may be given orally or 
parenterally in the treatment of alcoholic 
polyneuritis, polyneuritis of pregnane}', gas- 
trointestinal hypotonicity, and cardiovascu- 
lar disturbances dueto Vitamin B, deficiency. 
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b<'»t possible result? wv know milk can 
pivc-. The nutritional requirements met 
by milk are met by certified milk from 
the cradie to ripe old ace.” 

Dr. Younp is an instructor in pedi- 
atrics at Baylor Medical School; nt- 
tendinR pediatrician at Baylor Hos- 
pital and at Methodist Hospital; Chic' 
of Staff of the Freeman Memorial 
Clinic; Fellow of the American Acade- 
my of Fedin tries; President of the 
Texas Pediatric Society; and President 
of the Dallas Pediatric Society. 

“The frrowin" child needs milk,” Dr. 
Yount: continued. “It is possible to 
exist without it hut not in a state of 


optima! nut: Him, trend health and 
r-ell-beinp. As a pediatrician I realize 
this and so do most pediatricians. And 
as life through to old a Re is continual 
change, with repair, reprowfh and 
modification occurring in the body, 
there is needed this vital food, milk, for 
the same 'sense of well bcinp,’ optimal 
nutrition and health. 

"Those interested in certified milk 
still nproe that mothers milk is the 
milk of first choice when available in 
quantities sufficient. When this supply 
is not provided, some other suitable 
food must he supplied. Por .arcs, and 
ihrouph much research and clinical ob- 


servation, this other suitable source has 
been found to he milk. With this there 
is no Rood nrpwnent. 

"If milk, then the best milk, and so 
certified milk is the choice. A precious 
Rift for a precious person. No other 
milk is ‘just ns pood as certified milk."' 

U.v pasteurizer Milk, Consumer ay 
More Than Half ok U. S., Causer 42 
Epidemics in lf»3G, Scientist Save 

Dallas, October 22 — More than one- 
half of the 123,000,000 people in the 
United States are still consuminp po- 
tentially dnnpcrous raw, or unpnsteur- 
ized, market milk even thouph the 
public health importance of milk pas- 
teurization has lonp been established, 
Dr. James -A. Toboy, prominent New 
York scientist nnd health expert, told 
the annual convention of the Inter- 
national Association of Milk Dealers 
here today. 

Only nbout 47 per cent of the fluid 
milk produced in this country is pas- 
teurized, it was declared by Dr. Tobey, 
until recently Director of Health 
Sendee of The Borden Company. The 
risk of epidemics due to contaminated 
raw milks of low prndes is still very 
preat, he asserted. 

“In 1030 there were -12 epidemics of 
milk-borne diseases in the United 
States, involvinp 1517 cases of preven- 
table diseases, nnd 28 unnecessary 
deaths, as reported by the United 
States Public Health Sendee,” he said, 
“fn every instance these unfortunate 
outbreaks of typhoid fever, septic sore 
throat, senrlet fever, nnd other com- 
municable diseases were caused hv in- 
fected raw mill: of low prndes. The 
only pratifyinp feature nbout these epi- 
demics is the fact that the number is 
less than the country’s nvernpe for the 
past ten years, indicatinp n praduat 
improvement in the small town and 
rural milk supplies in which most of 
these outbreaks occur. 

Terns Cities Slow to Vasleuritc 

“In 1023 only nbout 70 por cent of 
the market milk in Dallas and Fort 
Worth was pnsturized, and in 1031 only 
80 per cent was accorded this impor- 
tant snfopunrd. Except for Galveston, 
where 80 per cent of the supply was 
pasteurized in 1031, other Texas cities 
have been unfortunately reticent In 
adopt inp this sensible safety measure, 
which oupht to be universally applied 
for the l>t*st interests of the common 
health.” 

Dr, Tobey pave an analysis of sta- 
tistics of pasteurization by sections of 
the country nnd by cities. Pasteuriza- 
tion has been much more widely 
adopted in the East North Central. 
Middle Atlantic nnd New Enpiand 
.Slates than in the South Atlantic and 
South Central States, he drclnrfd. 
while the Pacific and Mountain State: 
(eeupy a peril ion bejwreR there other 
n-ction". While the southern states 
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REVOLUTIONIZES ULCER THERAPY 



For the Aristocracy o£ Thought* 


Your highly valued Journal is made to order for the aristocracy of thought 
of the Medical Profession of America ... it has become a habit with me, 
and I would not care to miss a single issue. 


The American Journal o£ Digestive Diseases and Nutrition 


Was NOT established as a vadc mccum, a news magazine, a humorous monthly nor a fictional alleviation 
for the jaded nerves of busy doctors . . Most readers by this time have divined this point of policy, and 
have come to know that, month by month, this periodical gives a cross section of current and modern gastro- 
enterological thought. It sees most of the 
manuscripts in this specialty: it prints all 



of them that are suitable . . . BETTER 
articles will be printed only when BETTER 

You cannot improve 
on the editorial con- 

/ am an admirer and 

articles are written. The reader may con- 

reader of your excel- 

fidontly believe that at present the best 

tent — it is and 

work in gastro-enterology finds its way into 

should be, an outlet 

lent magaxinc. 

these pages . . . Another way of saying 
that the management of this JOURNAL 

for scientific thought. 


is seeking to perfect a really worth-while 
Archive in a most important field. 


Material and format 
are excellent. I enjoy 
it vcri/ much because 
the articles arc 
scientific. 


It is the firm intention of the Editorial 
Council that the pages of this Journal shall 
be kept FULL of important matter, and 
entirely EMPTY of all matter that is 
irrelevant . . . 

Readers feel today that an important con- 
tribution to American Medicine is being, 
and will be, made through the agency of 
the American Journal of Digestive Diseases 
and Nutrition . . . 


It is certainly a well 
edited Journal and 
anyone who sub- 
scribes to it certainly 
yets his money’s 
worth. 


Quality brevity, educational value, scientific dignity, good typography and singleness of purpose are 
making friends in increasingly large numbers. 
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opon application. 
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have recorded gratifying increases in 
the amount of milk pasteurized, the 
greatest percentage of urban sales of 
the hazardous raw milk is still in the 
southern and southwestern cities, he 
raid. 

“The percentage of milk pasteurized 
in American cities of 10,000 or more 
population increased from 8I.S per cent 
in 102" to 87.5 per cent in 1001,” the 
speaker continued. “There are in this 
population group something over 700 
cities having a total population of 


more than 5S, 000, 000 persons, accord- 
ing to the 1000 federal census. 

“As the population of various com- 
munities decrease, however, the propor- 
tion of pasteurized milk also decreases, 
until in the rural sections it is close to 
zero. Thus, a recent survey by a com- 
mittee of the International Association 
of Milk Sanitarians reveals thnt an 
average of only 38.6 per cent of the 
milk in communities of 1,000 to 10,000 
population is now pasteurized. In this 
population group, there are more than 


16,000,000 people, ns shown by the 
census of 1930. 

on, mo, non Ure Where ,Vn 
Pasteurization 

“Another 60,000,000 persons in the 
United Stntes reside in villages having 
less than 1,000 population and in rural 
sections of the country, where pasteutj. 
zntion of milk, at least for human con- 
sumption, is seldom, if ever, practiced. 

“The data in the Public Health 
Service report for 1931 shows that in 
this year there were only 35 American 
cities in which the entire milk supply 
was reported ns pasteurized. There 
were, however, another Cl cities in 
which all milk except certified, the 
highest grade of milk and the only 
legitimate exception to the gonl of uni- 
versal pasteurization, was required to 
be pasteurized. 

"Of the 99 municipalities on this 
honor roll, 16 were in Illinois, where 
incidentally SO per cent of the state’s 
milk supply is said now to he pasteur- 
ized. Thirteen of the honor cities were 
in Ohio, and there were II each in 
Massachusetts, Now Jersey, and New 
York, these four stntes with Illinois ac- 
counting for two-thirds of the com- 
munities having from 99 to 100 per 
cent pasteurization.” 

Dr. Tol>ey declared Hint a current 
survey of the status of pasteurization, 
now being undertaken by officials of 
the United Stntes Public Health 
Service, may -divulge further improve- 
ments over the figures cited but, even 
so, the record is unquestionably not as 
creditable in ninny parts of the country 
as it should be. Pasteurization has 
made noteworthy progress, he asserted, 
and is making splendid advances, but 
there is still much to be accomplished. 

Universal Pattcnrizatinn Can lie. 

Achieved 

“The gonl of universal pasteurization 
in this country can be achieved by the 
cooperative and zealous efforts of com- 
petent health officials, comprehending 
physicians, a perceptive dairy industry, 
and an enlightened public, educated to 
demand the quality in its milk supplies 
thnt all progressive milk dealers are 
more than willing to give,” the speaker 
continued. 

“Although the organized medical pro- 
fession, ns represented by the Amer- 
ican Medical Association, strongly 
advocates pasteurization, many indi- 
vidual physicians do not seem to realize 
the significance of this necessary pro- 
cess. In pome parts of the country, 
education of the professional man in 
this respect is ns much needed ns is 
education of the presumably more 
ignorant layman. 

"The Place of Certified Milk in the 
and i' not yet wholly dispelled, that 
pasteurization is merely a corrective 
for an impure milk supply. Today thnt 
idea is r. delusion, for pasteurization i' 
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elements. 
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not, am! is not intended to be, a substi- 
tute for sanitation in milk production. 
The process renders a clean milk safe 
and helps to guarantee its purity, hut 
it does not in any way obviate the 
necessity for an original milk supply 
of high quality. 

“Another common delusion has been 
the erroneous idea that pasteurization 
exerts an adverse effect upon the nutri- 
tive properties of milk, loner known ns 
our most nearly perfect food. Actually, 
however, milk that has been pasteur- 
ized by modern methods is virtually 


equivalent in food value to raw milk. 
Not only does it furnish all of the 
vitamins, minerals, and other nutri- 
tional constituents that milk is de- 
pended upon to supply, but it is un- 
impaired in flavor, taste and digestive 
qualities. 

“For many years, doctors, scientists 
nnd [government officials have recom- 
mended a greater national consumption 
of pure milk nnd dairy products, since 
these are the foremost of our protec- 
tive foods. The professors and pundits 
have properly urged the more wide- 


spread use of such nourishing and eco- 
nomical food combinations ns bread nnd 
milk, bread and butter, nnd the like, 
but all such efforts would be intensified 
if the safety ns well as the cleanliness 
nnd nutritional virtues of all market 
milk supplies could he guaranteed. 

“Modern pasteurization of milk 
offers such a guarantee. It offers to 
the public a quality milk supply, the 
kind of a milk supply tbnt merit's and 
achieves public confidence, and thus en- 
hances the dairyman’s opportunities 
for quality sales.” 


Weiss, Soma and Wilkins, Robert W. 
Disturbance of the Cardiovascular 
System in Nutritional Deficiency. 
J. A. M. A., Vol 109 , p/i. rsc-rji, 
Se.yt. 7, 1937. 

Disease of the cardiovascular system 
is usually studied from the standpoint 
of infections and degenerative pro- 
cesses. Since it is the most important 
cause of death, the study of the re- 
lationship of nutritional deficiency to 
it is important. Severe dietary restric- 
tions result in bradycardia, hypoten- 
sion, nnd a decreased metabolism. The 
rate of blood flow is also •considered to 
be decreased in these cases. If pro- 
longed, fnlty degeneration of the myo- 
cardium may result. It has been ob- 
served that enrdinc stnmMill occurs 
more frequently in malnourished dogs 
and cats when operated upon, thnn in 
well nourished ones. It has also been 
observed during famines that mal- 
nourished patients nro poor surgical 
risks. 

A deficiency of protein results in nu- 
tritional edema, n lowering of the 
scrum protein, nnd in the presence of 
heart disease the tendency for exuda- 
tion into the pleural, pericardial, and 
peritoneal spaces and of pulmonary 
edema is incrcnsed. 

Reduction of the blood sugar results 
in symptoms of hypoglycemia as occur 
in hyperinsulinism and diabetes with 
insulin shock. 

Dehydration as occurs in diarrheal 
conditions, fevers, fistulae (biliary, 
etc.), prolonged vomiting, duodenal 
drainage, results in circulatory collapse 
nnd shock of dehydration. This is due 
to a reduction of blood volume, hrmo- 
conccntrntion nnd the accumulation of 
toxic waste products in the body. 

Hypochromic or macrocytic anemia* 
produce an increase in the cardiac 
output and velocity of blood flow, a 
hypotension and an increased ptibe 
pressure. In pernicious anemia, fatty 
degeneration of the myocardium occurs 
producing the "tiger lily” appearance 
typical of far advanced stages of this 
disease. X-ray also shows some cardiac 
enlargement nnd physically there may 
be systolic and rarely diastolic mur- 
murs heard. 

Vitamin deficiency results first In 
hiochi'mica! changes, later functional 
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Tlie growing child, taxed by the heavy demands both of his 
school and his play, often shoots upward in height, but just 
does not seem able to “fill out” — frequently he is nervous 
and listless, ns well. 

In such cases, physicians have found through their own 
clinical experience, that the prescribing of a nourishing, 
ensilv digested food, such as HORLICK’S MALTED MILK 
often results in marked improvement. For this purpose 
IIORLICK'S has a record of many years of success due to 
these outstanding qualities — 

1. Tempting To The Appetite 

2. Quickly Digested 

3. Offers Valuable Nutrition 


liORUnrs MALTED MII.K TABLETS are in an 
« ronvftil^nt torn for ti*o n« :v rourcr o! 

in taWmornlnc or mitlaft**rnoon — at 
or at rrhf«o1. 


Horlick’s Malted Milk Corporation 


Racine, 


Wisconsin 




‘DISCIPLINE* 


“Discipline is the development of the facul- 
ties by instruction and exercise." When 
functions such as habit time of bowel move- 
ment are neglected through lack of disci- 
pline or intelligence, they require careful 
training to restore them to a normal state. 
Petrolagar has proved to be an agreeable 
and effective means of establishing bowel 


discipline .... Because Petrolagar mixes 
intimately with the bowel contents, it in- 
creases the bulk in the stool to a soft mass 
which is easily passed .... The Five Types 
of Petrolagar provide the doctor with a 
variation of treatment to suit the individual 
patient .... Petrolagar Laboratories, Inc., 
8134 McCormick Boulevard, Chicago, HI. 



Petrolagar — Liquid petrolatum 65 cc. emulsified 
with 0.4 Gm. agar in a menstruum to make 100 cc. 
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and finally s'.rtic turn!. In the early 
?:airi-\ this may be a reversible pro- 
cess, bur as time rocs on these changes 
may proceed to a state of nonrever- 
fitiilitv. Deficiency of vitamin B re- 
sult* in beriberi, which in its “dry" 
form i* characterised by muscle vast- 
in p, and peripheral neuritis, while in 
if wet form, by cardiovascular dis- 
turbances and generalized edema. The 
cardiovascular symptoms of beriberi 
are dyspnoea on exertion, palpitation, 
tachycardia, ombryocardia, Rail op 
rhythm, prominent cardiac and epigns- 
tric pulsations and boundinR peripheral 
pulses. The heart may be normal in 
sire or cnlarRed, and systolic, rarely 
diastolic murmurs may be present 


Cardiac asthma may occur. The ar- 
terial pressure is normal or the systolic 
may be moderately increased. Edema 
may be present. The eloctroenrdioRrnm 
usually shows alteration in the T 
waves. Patliolopically, there is no con- 
stant rtoss findinp except slight dila- 
tation of the right ventricle, but hist- 
oloRically, there is a degeneration of 
the myocardial fibers, swollen collagen, 
perivascular “edema,” and separation 
of the myocardial bundles. It has also 
been noticed that infantile beriberi of 
the Orient occurs in breast fed babies. 
This may account for some of our 
cases of “idiopathic” cardiac hyper- 
trophy. 

Experimental evidence indicates that 


a deficiency of vitamin C predisposM 
to cardiac lesions. Once these occur, 
however, it docs not cure them. Cardiac 
chanpes that occur in vitamin D de- 
ficiency can bo ascribed to the simul- 
taneous presence of vitamin Bi de- 
ficiency. 

Francis D. Murphy, Milwaukee. 

Whitaker, Lester It. . 

Congenital Adhesions of the Raff 
Madder, Amt. hit. Med., XI, 373 , 
Aug., 1337. 

The material upon which this paper 
is based came from the Department of 
Anatomy of the Boston School of Modi- 
cine and Surgical Clinic of the Massa- 
chusetts Memorial Hospital and was 
an article contributed to an Anniver- 
sary volume in honor of Dr, Joseph 
Horsey Pratt. 

The author states that abnormal 
pcritonenl attachments to the pall blad- 
der are more common thnn are inflam- 
matory attachments. He calls attention 
to the nature of the sheets of tissue 
that run from the lesser omentum to 
the pall bladder, to the dnodonum and 
the colon ns beinp simple folds of peri- 
toneum, with definite relation, definite 
structure and rcpular vessel arrange- 
ment. These, therefore, are concluded 
to be no evidence of past infection of a 
pnll bladder. The author thinks that 
inflammation ns a result of infection 
has been emphasized too greatly in 
pntholopical conditions of the pall 
iilnddcr to the neglect of anatomical 
and metabolic factors. He thinks that 
eholesterosis is no more a manifestation 
of infection tluin is atherosclerosis in 
blood vessels. He looks upon both ns 
evidences of degenerative chanpes ns 
the result of toxic anil metabolic dis- 
turbances rather thnn from inflamma- 
tory enu«c«. 

He offers two methods of determin- 
ing w h e t h e r or not a peritoneal 
j attachment is a conpenitnl one or an 
inflammatory one. The development of 
abnormal peritoneal attachments to the 
pall bladder are rather simple from an 
j embryoiopicai viewpoint, the primary 
'■ digestive tube havinp an anterior and 
jf a posterior mesentery and in the rota- 
tion of the stomach the posterior 
mesentery becomes the preater omen- 
tum, white the anterior becomes the 
•i le-ser. From the anterior me* eatery a 
K bud plows out to form the liver, bile 
* ducts and pall bladder. Usually the 
anterior nu-'entery i« stopped at the 
common bile duct and portal ve*rel, but 
it occasionally Incomes more extensive 
and runs fioin the common duct over 
to the pal! Madder, down the duodenum 
and to the Impatie flexure of the colon, 
even ns far as the right lob" of the 
, liver and may, he thinks, r]i><e the 
foramen of Window. This bit of nn- 
! teri'-r rm-intery may Worn" a mere 
•flight band of tb-w running tdung the 
b-sjer i-nwr.tum to the cystic duct or it 



An Improved 
Antipyretic, Analgesic 

ASPIR-VESS 

(Aspirin. Buffered Alkali, Effervescence) 

Alkali buffers aid by safely alkalinizing in res- 
piratory infections, rheumatism, neuralgia, etc. 

The CO ; factor encourages gastric tolerance, 
rapid absorption, quick effectiveness. 



For Safe Alkalinization 


AE.KA-VESS 

(Alkali Buffers in Palatable Effervescent Solution) 

Takes up acid in a safe, natural way with less 
danger of alkalosis. Pleasant to take — no 
objectionable, earthy, alkaline lasle. 

Both Aspir-Vess and Alka-Vcss are supplied 
in convenient glass tubes of 25 tablets. 


* effervescent products 

■ INC. 
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for specifying Beta Lactose 



C One excellent reason for xpecih mg Borden’s Beta 
Lactose r? its greater suiubdit}. 

Actually, it is U?( time* more soluble than ordi- 
nary milk sugar. So, it decidedly easier to use. 

And Borden s Beta 1 .ictose also is much more pal- 
atable. So. it is ntticn easier for jour patient to take. 


New, Improved Container — Borden's Beta Lactose 
now comes in a new, conveniently shaped container 
that permits easier measuring, easy access right 
down to the last grain. No directions appear on, or 
in. the container. Accepted, of course, by the Coun- 
cil on Pharmacy and Chemistry. 
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may I*- tm extensive shift of ti??uc. It 
may develop a mesentery nnd the trail 
bladder become enfolded, supported in 
the»e tissue?. Sometime? it passes over 
the Rail bladder without attachment to 
it. In “ome cast-' the tissue mny be 
«b*ent both above and below, leaving 
the band from the lesser omentum 
aero.'? the duodenum to the anterior 
surface of the frail bladder only. 

The author emphnsir.es that in nil 
thee types general relations are the 
same except that different parts of the 
sheet tissue are mining. The opinion 


• Sugar Free 


is expressed that such terms ns ‘‘peri- 
duodenitis" nnd “peritholctystis” or 
“cssentinl periduodenitis” only contri- 
bute to the general misunderstanding 
and false operative diagnoses. 

A resume of the literature by Meyer? 
and Bloom is quoted, in which those 
authors found 20 per cent of abnormal 
peritoneal attachments of the gull blad- 
der nnd duodenum to be in apparently 
normal individuals. In their own as- 
sessment 51 per cent were found to be 
congenital membranes nnd only 5 per 
cent showed inflammatory adhesions. 


Convince Ycunrlf — Writr For SompUr 


In the authors’ material 51 subjects 
were studied nnd abnormal peritoneal 
attachments to the gall bladder were 
found in -15 per cent. The gall bladder 
in every one of these cases appeared to 
be normal. In a series of 100 patients 
in which a cholecystectomy was dune 
by the author IK per cent showed defi- 
nite abnormal peritoneal attachment? 
to the gall bladder. 

The question is raised as to whether 
these congenital peritoneal attachments 
to the gall bladder, duodenum and colon 
may produce definite symptoms. The 
author thinks that perhaps the bare 
suggestion of the symptoms produced 
in this connection, such ns vague dis- 
comfort in the right upper quadrant, 
loss of appetite, a sense of bloating, 
nausea, sour stomach, mny be helpful 
indications of anatomical abnormalities 
which prevent a normal function. Ab- 
normalities of duodcnnl outline are 
frequently shown in X-ray studies. The 
constancy of deformity of the duodenal 
bulb in ulcer ns contrasted with shift- 
ing deformity of Duval is stressed. 
Duval’s deformity is differentiated from 
an irritable cap by the fnet that in the 
former the cap is filled but the de- 
formity occupies a varying segment 
and remains ns irregular atrophy. Con- 
striction of the gall bladder or of its 
ducts by these nbnormnl sheets of peri- 
toneal tissue running across the duo- 
denum mny result in discomfort nnd 
irregulnr pain in the right upper quad- 
rant, even with nausea nnd vomiting. 
These symptoms are relieved by the re- 
moval of these congenital adhesions, 
usually with cholecystectomy. Since re- 
lief follows such operative procedures 
in cases where the gnll bladder was 
restricted in its mobility by thc.*e con- 
genital adhesions would seem to argue 
that the adhesions were the cause of 
the trouble. 

The author concludes in his summary 
that congenital peritoneal ndhesions to 
the gall bladder arc much more com- 
mon than ordinnrily realized, being 
found in about one-fourtli of the popu- 
lation, that while some of these ad- 
hesions mny not produce symptoms 
some of them do. The symptomatology 
is not clear nnd is rather designated by 
the term rogue. These patients are 
often neurotic. Proopcrativc diagnosis 
treatment consist? of medical care with 
a view of relief to the alimentary lodes, 
psychological care end finally surgery 
for those cases where definite ab- 
normalities obtain nnd where other 
menmrrs have failed. The operative 
treatment consists usually in the re- 
moval of the gnll bladder nnd the 
section of band or sheath of peritoneal 
tissue. It is urged that care be taken 
to prevent uccrmdnry adhesions, but no 
suggestions arc offered as to how tbr«e 
be prevented. 

Virgil K. Simpron, Iymi«vil|c. 


Otis E, Gliddcn &-Co., Incorporated Evanston, Illinois 
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or other agents 
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Constipation 
and Colitis 

ZymenoL contains 
Enzymes and 
Vitamins B - G of 
BREWERS YEAST 
in Agar-Agar 
Emulsion of COG' 
MINERAL OIL. 


7ymenol 

mmw Yeas! Eiayrats in Oil Emulsion Mi 

ZymenoL promptly produces bulky 
bowel movement with well-formed 
stools resulting through NATURAL 
impulse and WITHOUT gripe, strain 
or irritation. 

The catalytic activity of ZymenoL 
Brewers Yeast Enzymes occurring in 
the upper and lower bowel, creates 
and maintains a near fermentative 
held and favorable environment for 
beneficial intestinal bacteria. 



SORICM m THE BOWEL 


The physiological action of Soricin in the bowel 
has not yet been fully explained. This much is 
known: Soricin by mouth is non-toxic and harm- 
less even in large doses. Soricin definitely aids 
in the treatment of such conditions as colitis, 
hypersensitivity of the intestinal tract and toxic 
absorption from the bowel as evidenced by 
symptoms of migraine, vertigo, and urticaria. 

Soricin is effective because it is a detoxifying 
agent particularly adapted to internal adminis- 
tration. Its use is based on the clinical work of 


Dorst and Morris, Burger, Baker, MacQuiddy, 
Brown, Kline, Jackson, Mateer and others.* 
Soricin (sodium ricinoleate) is available in 
two dosage forms: 

Soricin Capsules (Enteric Coated) : 

10 grain size: 

boxes of 20 and 100 capsules each 
5 grain size: 

boxes of 40 and 100 capsules each 

Soricin Tablets (Enteric Coated): 

5 grain size: bottles of 100 tablets 

’Reprint? or references to original work available on request. 
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for Dependable Choleresis 

and Cholagogue Action 

Duochol (Plessner) presents a valuable addition to the physician’s 
armamentarium in the management of hepatobiliary disease. Its 
rational formula offers a means of dependable, specific therapy 
in a number of biliary tract and liver derangements, especially 
when the undesirable irritant action of cathartics must be avoided. 

Duochol exerts its influence upon the entire biliary apparatus. 
Secretion of bile is augmented appreciably. Because it contains 
the two most potent cholagogues known, Duochol intensifies gall- 
bladder evacuation. Thus drainage of the entire biliary free is 
stimulated. In consequence, food intolerance is corrected, epi- 
gastric and right upper abdominal discomfort is quickly relieved, 
and postprandial eructations and bloating are promptly overcome. 

Duochol (Plessner) is indicated in chronic cholecystitis, toxic 
hepatitis, catarrhal jaundice, and stone-free cholangitis. Because 
it is free of irritant cathartics, it may bo safely administered 
during pregnancy v.'hon latent gallbladder disease frequently 
becomes activated. 


Composition 

Each Duochol tablet con- 
hir.i hi'jhty p-jnhrd hit? 

2<jr.;sodm rustic;. 
late, 7 . rjr rit. csicara 
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irr.porbir.ee vrK**a treat* 
ir.9 hepatobiliary dha** se, 
since therapy ;*> usually 
protracted. 

Samples on 
Request 

Gererom qunr,t;ti*j 
rl Duochol (Plwsr.*r). to* 
q*ih*z with appropriate 
ls'.fJMurr, srr.i to ph?v.- 
ci.im on jrqywit. 
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Hrr.ST, Sir Artiivr. 

.Vetmiosi* Colt. Guv's Hospital 
AV/iorftr, S7:3JS-St2, July, jp** 

Tho author diecurw* melanosis w )i 
from the historical standpoint, the 
nature of tho pigment, moritiJ anatomy, 
histoloRicnl appearances, ami etiological 
relationship of carcinoma, constipation, 
pur natives nml diarrhea. 

Two cases are presented in which 
the melanosis roll cleared tip white the 
patients were under observation. 

Tho following conclusions are pre- 
sented from a review of the literature 
and a study of the author’s own cases; 

Some decree of melanosis coli was 
present in n.2Ct of an unselected 
scries of cases nutopsied. The incidence 
is hitcher above the ape of forty 
(IT.TCr), and still higher in carcinoma 
of the colon (EO'/c), the- melanosis in 
the latter hemp- more intense above 
than below tlic growth. Melanosis coli 
is due to the deposition of n melanin- 
like pigment within large mononuclear 
cells in the mucous membrane of the 
large intestine and appendix. The chief 
causative factor is said to be artificial 
diarrhea produced by aperients which 
results in excessive putrefaction of pro- 
teins throughout the colon. The aro- 
matic protein disintegration products 
arc absorbed by the mucous membrane 
of the colon and converted into melanin 
by the action of a tyrosinase-like fer- 
ment. The pigmentation of the colon 
disappears with cessation of the diar- 
rhea under treatment. Melanosis occurs 
four times ns frequently in persons 
with carcinoma of the colon ns in 
those without. It is usually confined to 
the part of the colon proximal to a 
carcinomatous obstruction in which 
stasis of semi-fluid farces leads to ex- 
cessive putrefaction and the production 
of precursors of melanin. 

Itanes M. Fowler, Fort Wayne. 


MISSISSIPPI VALUEV MEDICAL 
SOCIETY AW All I) 

The Mississippi Valley Medical So- 
ciety offers a cash prize of $100.(10, a 
gold medal and a certificate of award 
for the best unpublished essay on a 
subject of interest ami practical value 
tv the general practitioner of medicine. 
Entrants must be ethical licensed phy- 
sirinn". residents of the United States 
and graduates of approved medical 
schools. Tilt* winner will he invited V< 
present his contribution before the 
next annual meeting of the Mis*b'ippi 
Valley Medico) .Society (September 2', 
op. r.n. IOO.R). the Society re-ervimt the 
exclusive right to first publish the 
i‘>ny in its official publication — the 
Eadirdogic Heview and MU-i-oipju 
Valley Mrdieal Journal. All contribu- 
tion” shall n-it exceed 5,000 word-, to- 
typewritten in Er.glUh in manufeript 
form, submitted in five copie”, and inU’t 
I— received not inter than May lf>, llCU 
Farther details may he *crtirrd ffM 
Harold Svnnberg, M.D., Seer- tsry- 
Mi««i»sippi Valley Medical SwWy, 

W. C. F. Ilutlding, Quincy, J!i, 




Cj/um, RED LIGHT 


\ 





EMERS 


BALTIMORE 


F OOT oh the brake, off the brake. Green light, red light, 
green light. Millions of cars on the roads requiring con- 
tinuous watchfulness. Pedestrians leaping out of nowhere. 
Yon, as a physician, know how' hard and nerve-racking a day’s 
driving can he. Headaches arc frequent — and often chronic. 

Have you ever given Bromo-Scltzcr a real trial as an anal- 
gesic? It has established itself as an effective pain conquerer. 
Its rapidity of action is a feature which merits your considera- 
tion. In scientific, synergistic proportions, Bromo-Scltzcr in- 
gredients arc blended — for analgesia, sedation and gentle 
stimulation of mental activity. Citrates provide carbonic 
effervescence and combat hyperacidity. 

i Turn the green light on Bromo-Seltzcr. You can prescribe 

| it, with confidence, to your patients for relief of pain. 

\ 

\ Samples and literature cheerfully furnished. 
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KONSYL 


The Mucilagenous-Forming Part 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVANTAGES 

1 Safe 

2 Effective 

J Non-Habit Forming 
4 Easily Taken 
H Priced for People of Limited 
Means Who Have To "Take 
Something" Every Day. 

,-t Teaspoonful Makes A Tumblerful Of "Jelly'' 


Burton, Parsons & Co. 

(Established 1SSS) 
Washington, D. C. 


BILE SALTS 

Fairchild 

The sodium glycocJiolnte and tauro- 
cholnte, the salts of conjugated colic 
acids in their native association ns 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

HUc Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, Vi or.„ 1 oz. vials; 
in capsules, each three grains Rile Salts. 

Fairchild Bros. & Foster 

New York 


CONNOTATION’S. H. J. Sims, Denver, Coin. 

Done pathology dates to the time of Koliiker. who in 
187.'!. propounded his osteoblastic and osteoclastic theory 
of hone production and bone absorption. 

In 1835, Glennrd published bis thesis on visceroptosis. 
In addition to his description of the etiology, pathology 
and symptoms, he made the statement that “these subjects 
were unfortunate in that there was no treatment that had 
ever been devised which hnd done them nny good and 
that,” in his opinion, "they were consigned to a life of 
invalidism.” 

Mcaker, in 1P23, indisputably demonstrated tubal spasm 
actually existed. 

Mnisonneuve, in 1S53, described gas gangrene under the 
name of gangrene foudroynnte. In 1801, PirogoiT described 
the condition ns acute gnngrcnods edema. Pasteur later 
described the causntive orgnnism ns the vibrion septique. 

Lister was almost deaf and blind during hi? Inst thriv 
years of life. 

Errors are frequently the stepping stones to suffering 
humanity. Spencer Wells operated for an ovarian cyst 
and found n tuberculous abscess. He unknowingly es- 
tablished the surgical treatment for peritoneal tuber- 
culosis. He, likewise, supposed nn uterine fibroid was the 
cause of jaundice in nn eighteen year-old girl. The splean, 
and not n fibroid, was removed. Thus — inaugurating the 
surgical treatment of hemolytic jaundice. 

Runge, in 1831, discovered carbolic acid. Its use \va< 
restricted to cleansing the sewage of the town. 

In 18C3, .Tules Lemnire, n French pharmacist, wrote a 
book on carbolic acid nnd recommended its use for dress- 
ing wounds. 

Von Bcrgmnnn, in 188f>, was the first to use steam 
sterilization for instruments nnd dressings. 

Partridge, in 18G2, nn English surgeon of great distinc- 
tion, was called to Italy to locate a bullet in the ankle of 
Garibaldi. Not satisfied with his opinion, Nclaton from 
Pnris was consulted. He made n steel probe with a porce- 
lain tip. A motnlic stain on the porcelain tip resulted 
when brought in contact with lend. As a result, he located 
nml removed the bullet. 

Joseph Jackson Lister, the association with Thomn- 
Hodgkin, in 1827, determined the diameter of the red cor- 
puscles nnd their rovleaux-formation, 

Henry Gray, author of “Gray’s Anatomy,” did not live 
to see its publication. He died of small-pox at the early 
age of thirty-two. 

Lister, in 1807, performed his first breast amputation 
on his sister. 


VotAKt, I. F.. Wtlir.NtlORN, H. L. AND FlNtlt.AYSON, n. 
Experiment ill Duodenal Ulcer. S. G. 0., Vof. C5, -Vo. 
i, pp. 159-tr.S, Aug., JVS7. 

In a series of -15 dog experiments in which the author 
successfully produced intestinal ulceration by the Exalto 
nnd Mann Williamson methods; the mucosa of the duo- 
denum showed ulceration in 28 instances. The ulcers 
varied in size, depth and number. It seemed that the 
longer the animal survived after operation the smaller and 
less numerous the ulcers were. The cause of these ulcers 
is not clear; neither trauma nor interference with Wood 
supply are likely causes, nor is food trauma a possible 
factor here. While the reaction of bile is frequently arid 
rather than alkaline it does not seem probable that it 
would be great enough to produce ulceration in the 
isolated duodenal loop. 

The author reports these observations because no refer- 
ence to such ulceration in the Pointed duodenum hn« been 
seen by him, and in the hope that further study nnd re- 
search may lx- stimulated by thi* report. 

N. 5f. Percy, Chicago- 







R ri'K BANANAS are a natural, soft, 
bland food , . . with a delicate fla- 
vor . . . popular with most persons . . . 
nourishing . . . easily digested . . . non- 
irritating . . . do not readily ferment in 
the intestines . . . create intestinal con- 
ditions unfavorable to the growth of 
put refact ive bacteria . . . yield alkaline 
mineral residues in the body. 

Because of these attributes, together 
with their soft fibre, pectins, high con- 
tent of sugars, satiety value, low content 
of protein and fat, their vitamins (good 
source of A-B-C-f i ) and essential min- 


erals. ripe bananas are prescribed by an 
inci easing number of physicians in many 
invalid diets, including: ulcerative coli- 
tis; peptic ulcer; cardiac; diabetes; liver 
disorders; nephritis; tuberculosis; as 
well as in various post-operative and 
convalescent diets. 

In the field of corrective diets, physi- 
cians are finding that ripe bananas help 
combat diarrhea and spastic constipa- 
tion; also that in combination with milk 
they constitute a basis for planning a 
variety of effective, safe reducing diets 
for persons who are overweight. 
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Buffered Neutral Antacid 


A powerful neutralizer of gastric HC1, 
yet causes no rebound in acidity, no 
a I k a 1 i 7. a t i o n of stomach contents. 
Non - toxic, non - irritating, palatable, 
economical. Write for trial package 
and literature. 

F. H. PAXTON & SONS, Inc. 

Manufacturing Pharmaceutical Chtmiit$ 
469 E. Ohio Street Chicago, III. 


OLEUM PERCOMORPHUM 
CAPSULES 

for diets deficient in 

Vitamins A and D 

Where there is an intolerance or an aversion to 
fats, sit eli pood sources of vitamin A as dairy pro- 
ducts are studiously avoided by patients. Obesity, 
diabetic, pregnancy, and low-cholesterol diets es- 
pecially tend to be deficient in vitamin A. Oleum 
Percomorphum Capsules offer a convenient and 
highly acceptable means of correcting this de- 
ficiency and also furnishing generous amounts of 
vitamin D. Each 10-drop capsule supplies not less 
than 13,300 A units and 1,850 1) units (U.S.P.), 
the equivalent of more than 5 teaspoons of U.S.P. 
cod liver oil in natural vitamins. 


TRI-CR1SRTE 


Mead Johnson & Company 

Evansville, Ind., U. S. A. 


METHODS of TREATMENT 


There is no book on TREATMENT like 
CLENDENING "Methods of Treatment " 

FIRST : It covers in ONE Volume ALL methods of 
treatment — Drugs, Diet, Physiotherapy, Hydro- 
t herapy. Psychotherapy. 

SECOND: It presents methods for treating patients 
step by step, and illustrates these methods. This is 
done so clearly, so accurately, and so logically that 
one can do them though he may never before have 
done them or seen them done. 

THIRD: The book is so charmingly written that one 
is both instructed and inspired. This book is domicil- 
ing at his best — the master of words. 

FOURTH: It is based on the last edition of the 
United States Pharmacopoeia. 
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Blind Man’s 



A CAROL is available in 6, 10 
and 16 ounce bottles. Average 
adult dose is one tablcspoonful. 


Buff Is No Fun In Medicine 

Blind man’s huff is a great game for children— groping about blind- 
folded, stumbling over tilings in search of the objective. 

But in medicine only certainty and knowledge can lead to success- 
ful result. That is why physicians of experience have definitely 
decided upon Agarol in the relief of acute constipation and in the 
treatment of habitual constipation. They have found by enlighten- 
ing experience that Agarol accomplishes well indeed the thera- 
peutic objectives of intestinal lubrication, softening of the fecal 
contents, and stimulation of peristalsis. And Agarol does it without 
exacting penalties by accessory or after-effects. There is not even 
the after-taste of artificial flavoring to get used to. 

• Let a brief j older explain ami a liberal trial supply demonstrate to you why 
Agarol is preferred by physicians and their patients. There are good reasons 
for it. Please write on your letterhead. 


WILLIAM R. WARNER & COMPANY, INC., 113 West 18th Street, New York City 
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Decholin hos the above formula It 
is available in 3 3 /» gr tablets for oral 
administration, and m the form of its 
sodium salt for intravenous injection m 
ampules of 5^ and 20 % solution when 
intense and rapid choleresis is Indicated 


For Prompt, Intense Choleresis . . . 

DECH0L1N-S0DIUM 

For Maintenance Thereafter , . . 

DECHOLIN TABLETS 



In hepatobiliary infections when especially rapid and intense increase of 
bile secretion is desired, the combined use of Decholin tablets (chemically , 
pure dehydrocholic acid in crystalline form) and Decholin sodium is 
recommended. One or two intravenous injections of Decholin sodium 
soon promote the desired intensified bile secretion; thereafter, the oral 
administration of Decholin tablets helps to maintain it. 

The increased flow of thin liver bile aids in the disposal of inspissated 
secretions within the bile ducts, and facilitates intrahepatie as well as 
extrahepatic drainage. 

Decholin and Decholin sodium are of established value in chronic cholecys- 
titis, noncalculous cholangitis, hepatitis of toxic origin, biliary insuffi- 
ciency, biliary engorgement, and before and after biliary tract surgery. 
Contraindicated only in complete obstruction of the hepatic or the 
common bile duct. 

Comprehensive literature, and the second edition of the brochure 
“ Biliary Tract Disturbances” available to the profession on request. 

Riedel-de Haen, inc., 105 Hudson St., New York 
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Tfic Dietary Problem of the Food Sensitive Patient 


Bit 

AI.BERT II. HOWE, M.S., M.D. 

SAN 1'ItANClSCO, CAMVOItNJA 


I T is generally recognized that food allergy may 
affect practically any structure of the body and 
thereby produce mild to severe, acute, or chronic mani- 
festations arising especially in the nnso-bronehial, 
cutaneous, gnsfro-intestinaj, uro-genitnl, and nervous 
tissues, ilecause of this, physicians are increasingly 
eliminating many foods from the diet either because 
of positive skin reactions, or because of tbe patient’s 
history of possible idiosyncrasies. Too often such 
foods are eliminated, purely because of positive skin 
reactions, without the realization that many positive 
reactions to foods are non-specific, and that allergy 
frequently exists to foods not indicated by skin re- 
actions, This has made the use of •'elimination diets,” 
modified, if desired, by positive skin reactions, of 
definite value in tlic diagnosis and control of food 
allergy, In the use of "elimination diets*’ emphasis 
must be riven to the absolute necessity of providing 
the patient with menus, recipes, and instructions 
which will assure the possibility of adequate and 
reasonable meals obtainable at home or in restaurants 
or hotels — meals that meet caloric and metabolic re- 
quirements. 

Thus the physician must assume the responsibility 
of placinf' the patient suffering with probable food 
allerjry, on sat isfying and appetizing meals from foods 
which are not productive of evident sensitization. 
Undesirable weight loss, protein, vitamin, and mineral 
deficiencies must nut occur, especially because of the 
necessity of keeping patients on “elimination diets” 
often for prolonged periods of time if tissue changes 
from chronic allergic reactivity are to he finally eradi- 
cated. Patients must not bo given a mere list of foods 
without explicit directions about menus which can bo 
prepared in and a tray from home. The necessity for 
such menus has always been stressed in the use of my 
"elimination diets.” In my work, moreover, many 
recipes have been developed for wheat, milk, egg, 
and cereal-free bakery products, desserts, and candies. 
Menus for restaurant, hotel, and home diets are 
published and should be made available to patients on 
"elimination diets” or other trial diets. The compara- 
tive frequency with which patients arc sensitive to 
one or even to all cereals has emphasized the impor- 
tance of a cereal, milk , and egg- free elimination diet, 
which is now the routine Elimination Diet III. For 
this diet, potato, lima bean, and soy bean flour have 
been used very successfully. 

The ability to make such bread, cake, cookies, candy, 
or dessert requires care in following the published 
recipes, and varies with the personal skill and per- 
sistence of the cook or the baker. Many patients have 
excellent results from their efforts. The failure of 
others with the same recipes is at times difficult to 
explain. 

Becapse of the time and care necessary to make 


these products without wheat, milk, or eggs, or any 
cereals, I have, for many years, enlisted the coopera- 
tion of local bakers. One, especially has been success- 
ful and is now distributing to patients according to 
their dietary requirements the following wheat, milk, 
and egg-free products, many of which are prepared 


fresh every day: 

lima potato bread 
soy lima bread 
rice bread 
rye bread 
lima cookies 
lima molasses cookies 
corn and rice cookies 
rye cookies 
lima potato cup cakes 
lima sugar cookies 
rice sugar cookies 
soy bean doughnuts 
apricot pies — lima crust 
soy lima muffins 


corn and rice muffins 
corn muffins 
rye muffins 
soy lima snails 
soy lima apricot cupcakes 
soy Danish snails (frosted) 
soy lima toast 
coconnut lima molasses 
squares 
rye cofTec cake 
lima soy cake 
fruit squares — lima crust 
soy lima pineapple upside 
down cake 


Obviously some of these bakery products, as made 
by professional bakers, are difficult- to reproduce in 
the ordinary kitchen, since their quality depends so 
much on special technique, and particularly on the 
ovens used in commercial work. Similar products 
will nccesarily have to become available in most 
large cities throughout the world, so that the demands 
of the multitude of sufferers from food sensitizations 
can he met. It will also be desirable for certain 
national food companies to develop wheat, milk, egg. 
and coreal-frce products, breads, probably in a sliced 
and toasted form, cookies, etc., which can be dispensed 
in air-tight packages to ensure fresh lasting qualities. 
It will he necessary that even- ingredient of such pro- 
ducts be printed on the package, -n procedure that 
should also be enforced on all other food products sold 
to the public. 

With such local and national distribution of pro- 
ducts of varying composition, sufferers from food 
allergy, and physicians who are supervising their 
problems will be greatly aided in the satisfactory con- 
trol of symptoms. As people become more aware of 
the frequency of symptoms arising from food sensiti- 
zations, hotels and restaurants will also necessarily 
take cognizance of the fact that all food is not toler- 
ated by alt individuals, and bakery products of varying 
content will be more generally available; and accurate 
information about tbe actual content of various foods 
on the menus will be more easily and cheerfully ob- 
tainable than it is today. 

More definite discussion needs to be given to indi- 
vidual foods and allergens which cause sensitization. 
Milk allergy, especially, offers many difficulties. As 
stressed by Itatner fa) especially, evaporated milk is 
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denaturized to such an extent that some milk-sensitive 
infants can tolerate .it without symptoms. In older 
children and adults, I have not found the use of such 
milk so successful in the control of symptoms due to 
milk allergy, and the complete elimination of all milk, 
usually with the exclusion of butter and other milk 
products, has been necessary for the eradication of 
symptoms. When sensitization exists to only the lactal- 
bumin of cow’s milk, fresh of preferably canned goat’s 
milk, as prepared by the Myenberg Company of Cali- 
fornia, may be tried. 

In infancy, a soy bean product like Sobee, can take 
the place of milk, and, as Clarke recently suggested, is 
taken more avidly by the infant if it is mixed with 
banana milk, either prepared from the banana Hour or 
from the fresh fruit. If allergy to the bean or the 
banana exists, then almond milk prepared according 
to my former directions (1) may be used. Decently 
canned, homogenized beef or lamb lias become avail- 
able as excellent protein substitutes for milk. Such 
preparations can be diluted and served as a drink, in 
a bottle, or as a soup, Beef, and certain vegetables, 
minerals, and vitamins have been combined in a homo- 
genized preparation called Cemac which can also be 
used in milk-sensitive patients. The use of pure beef 
or lamb, however, with the additional use of selected 
pureed or strained vegetables, minerals, and vitamins 
according to the patients demands, and evident or 
possible allergies thereto, would seem preferable. 

When milk is excluded from the diet of older 
children and adults, other proteins such as meat or 
eggs to which sensitization does not exist, must be 
given in sufficient amounts to meet protein require- 
ments. Homogenized beef and lamb and other meats 
will probably be of use in certain cases. Protein need 
may also be met in part by an extra intake of legumes, 
providing sensitization to them does not exist. When 
the use of butter must be forbidden, peanut, almond, 
or soy bean butters may be used, care being taken that 
an oil is not added in their manufacture which might 
give rise to allergy. When cottonseed allergy is not 
present, a butter substitute may be prepared from 
well-chilled Crisco, salted to taste. Such a product is 
now available on the market. A similar product could 
well be prepared from coconut oil or butter. A non- 
caloric butter substitute, made from a solid petroleum 
base, artificially colored, salted to taste, and flavored 
with a trace of butyric acid is also sold. 

It is also helpful to advise the free use of jams and 
jellies made from fruits in the prescribed diet as a 
substitute for butter on bread, and chicken fat ox- 
bacon gi-ease ai-e at times also acceptable. In the 
patient who is max-kedly allei-gic to milk, as with all 
other foods to which definite sensitization exists, it is 
most important to stress over and over again the abso- 
lute necessity of eliminating every food pi-oduet from 
the diet which contains a ti-aee of milk oi' any of its 
pi-oducts. Too often it is not realized that ox-dinary 
bread, cookies, and foods such as Ovaltine contain 
varying amounts of milk. 

The difficulty in pi-epai'ing a menu and nourishing 
infants or children without eggs is much less than 
without milk. Egg allergy, however-, is extremely 
common, especially in childi-en, and seems to be the 
initial allergy which gx-adually leads to the develop- 
ment of many othex-s in cex-tain cases. At times 
patients can tolei-ate the eggs of one bird and not 


of another, though usually allergy exists to several 
different eggs, probably due to proteins common to 
them. Such occuri-ence has been demonstrated experi- 
mentally. Occasionally patients may be allergic to the 
egg, meat, and even to feathei-s of chickens, probably 
due to the presence of a common allei'gen in them all. 

A few patients are sensitive to several meats. 
Allergy to poi - k is probably most common, that to beef 
and to lamb occurring with decreasing frequency. Skin 
reactions may or may not occur to such proteins. An 
occasional patient, as in the case with chicken aller- 
gens, is allergic to milk, beef, and cattle hair in vary- 
ing degrees. It must be appreciated that prepared 
meat products such as sausage, bologna, and frank- 
furters contain diffex-ent kinds of meat, cereals, at 
times egg, and various spices, which make them en- 
tirely unsuitable for inclxxsion in an elimination diet, 
especially during the diagnostic period. 

For several yeai-s, recognition of yeast allergy has 
made necessai-y the use of yeast-free baking products 
in sensitized patients. Such patients are also affected 
by the yeast used in beex-, and the fungi and yeasts 
used in the manufacture of cheeses may also px-oduce 
allergy in sensitized individuals. Baking powder may 
be used where yeast allei-gy is present, though it must 
be remembered that certain powders contain small 
amounts of egg and that some patients are sensitive 
to the bromates in such powders. In fact, when definite 
iodide or bi-omide sensitization exists, producing 
cutaneous lesions especially, it may be necessary to 
exclude all sources of them, such as baking powders 
and iodized salt fx-onx the diet. An unusual soui-ce of 
allex-gy is from dyes used in foods. When phenophtha- 
lein sensitization exists, productive as it is of many 
types of skin and mucous membrane lesions, all pink- 
colored foods and drinks should be excluded. Symptoms 
arising from other dyes in foods have been reported 
in the literature. 

The reactions which arise in the same patient from 
biologically related foods were first reported by 
Vaughan. This is especially true of fruits, vegetables, 
fish and other sea food. Patients may be allergic to all 
pit fruits (Drupaceae), to all citrus fruits (Butaceae), 
to apples and peai-s (Pomaceae), to potato and tomato 
(Solanaceae), or to ear-rots, parsnips, parsley, and 
celex-y (Umbelliferae). Such group sensitizations do 
not always exist. For instance, many patients sensi- 
tive to apples or oranges can take pears and grape- 
fruit with no trouble at all. However, this tendency 
to group allei-gies must be remembered. The problem 
of patients sensitive to practically all fruits, or less 
frequently to all vegetables, offers a sei-ious challenge. 
At times such foods are sufficiently denatui-ized bi- 
heat so that moderate amounts of enough of them, 
especially in the canned state, can be taken, and an 
adequate vitamixx intake can be assui-ed. At other 
times allei-gy does not exist to all biologically related 
foods, and a few can be taken to assure proper 
vitamins and minerals. In such patients, the challenge 
also ax-ises to find some unusual vegetables or fruits 
as used by other nationalities to which our patients 
have not become allergic. Hawaiian taro, guava jelly, 
and arrowroot starch are examples. Increasingly, new 
foods of such types should be brought from Asia, 
Centi-al and South America, and other lands, and made 
available for our people in America. The easy cultiva- 
tion of avocados and dates here in America shows that 
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the growing of many other new foods will be possible. 
Reference to a compendium of edible plants, as 
published by Sturtevant, indicates the possibilities 
along this line, and has been discussed in my previous 
publications. Again considering the patient sensitive 
to most fruits and vegetables, the use of Vitamins A, 
B, C, D and G in pill or capsule form is distinctly 
indicated. It is usually imperative to insist on the 
taking of definite amounts of some of those foods to 
which the least apparent allergy is present. At the 
same time, an attempt to raise tolerance to the most 
important vegetables and fruits by the hypodermic 
administration of antigens containing the active aller- 
gens preferably from the fresh products themselves, 
prepared according to Coca’s technique, is justifiable. 
The degree of success from such therapy is still un- 
certain in all cases. 

A discussion of patients sensitive to many foods 
must also include the fact that too frequently neurotic 
individuals acquire distastes and aversions and ap- 
parent idiosyncrasies to foods to such an extent that 
gradually such restricted diets arc taken that severe 
nutritional damage develops. The study of possible 
food sensitizations in patients must ever be made with 
this fact in mind. Moreover, certain patients who have 
several definite food allergies which have been un- 
controlled for years, but which have directed their at- 
tention to the likelihood that diet in some way is re- 
sponsible for their invalidism, develop odd habits of 
eating, or follow the suggestions of friends, quacks, or 


-food faddists, with the final result that detrimental 
habits of eating are acquired which at times are hard 
to counteract. In such patients, it may be necessary 
to ignore the possible challenge of food sensitization, 
until nutritional balance and an increase in weight are 
established. Later a study of the patient with trial 
diets or with the leukopenic index may be advisable. 

At all times, undesirable weight loss and deficiencies 
in protein, mineral, and vitamin balance must abso- 
lutely be prevented. In the case of certain patients it 
may be better to suffer from the effects of actual or 
possible allergenic foods than to develop increasing 
invalidism through nutritional deficiencies. Not in-, 
frequently, moreover, patients must accept certain 
mild evidences arising from slight allergies to a few 
or, many foods, particularly if the foods productive of 
major severe symptoms have -been discovered. How- 
ever, with a persistent endeavor to evolve a diet devoid , 
of foods to which detrimental allergies exist, success 
is usually possible, and many severe or vague though ' 
invaliding manifestations and symptoms can fortu- 
nately be controlled. 
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A Rare Case of Primary Liver Carcinoma in Liver 
Fluke D isease (Clonorchis Sinensis) 

By 

WILLIAM A. SAVALM, M.D., EDWIN S. GAULT, M.D. 
and 

LESTER MORRISON, M.D. 

Temple University Medical School 
PHILADELPHIA, PENNSYLVANIA 


T HIS case reported is presented (a) because of the 
rarity of clonorchiasis in the United States, par- 
ticulai-ly in the East; (b) non-surgical biliary drain- 
age was the diagnostic means of discovering the liver 
fluke when the stools were negative on examination 
for parasites ; (c) to reaffirm the observation that non- 
surgical drainage is at present the most valuable 
palliative measure in the treatment of the disease, as 
well as a promising means of introducing directly a 
chemotherapeutic agent to be yet discovered in com- 
bating clonorchiasis. 

The liver fluke, clonorchis sinensis, is found in many 
Asiatic countries, mainly China, Japan, India and 
Korea. In Centi-al Japan certain areas are estimated 
to have an infestation incidence of as high as 67% of 
the population, according to Katsurada (1). On the 
East coast of India; the eggs have been found in as 
high as 50% of the natives by Leger (2). However, 
in a statistical study, Uttley (3) reported the incidence 
of clonorchiasis to be 13.9% in 367 consecutive post- 


mortems in Hong-Kong and Faust (4) in a careful 
study in Southern Korea found the infestation in 20% 
of the population. 

The fluke inhabits the human biliary tree, (as well 
as that of the dog, cat, rat, pig, mouse, camel and 
badger) . It is from 10-20 mms. long and 2-5 mms. 
broad, has an oral and ventral sucker, is characterized 
by a spineless cuticle, a short oesophagus, simple in- 
testinal ceca, branched testes situated posteriorly, a 
trilobate ovary and moderately developed vitelline 
glands. The eggs are from 28-30 mu long and 15-17 mu 
broad,' operculated, very dark, and have a ciliated 
miracidium within. Development outside the- body 
takes place in two different intermediary hosts — the 
primary, a mollusc, and the secondary, several species 
of the carp fish (fresh water variety). Human in- 
festation then occurs on eating this latter fish raw — 
as is a custom in certain sectors of the already men- 
tioned countries. 

In lighter infestations the symptoms vary and in-' 
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Fig. 1. Photomicrograph (approx. 400x) showing the 
eggs of the clonorchis sinensis as seen in the fluid obtained 
from biliary drainage. Note the operculum which is easily 
seen in several of the ova near the center; also the tiny 
spine at the opposite end. Within many of the ova the 
ciliated miracidium is plainly visible. 

elude dyspepsia, epigastric and upper abdominal dis- 
. tress, unrelated to meals, and night blindness. When 
the disease becomes more advanced the liver descends 
below the right costal margin to varying size, recur- 
ring attacks of jaundice take place, and chronic diar- 
rhea and vomiting are present. Late anasarca makes 
its appearance and a severe cachexia sets in which 
gradually terminates the disease fatally. Associated 
with this terminal picture, there is frequently a 
leukocytosis of over 30,000 and an eosinopliilia of 
over -10%. 

The underlying pathology of this infestation results 
from changes within the liver, brought about by the 
irritation of the adult fluke within the ducts. There 
x-esults proliferation of the duct epithelium, with de- 
generation and necrosis of the periductile parenchyma. 

If the infestation is heavy, small areas of necrosis 
of the liver 2 or 3 cm. in diameter may be seen which 
communicate with the ducts and contain many para- 
sites. Later, marked periductile and interlobular cirr- 
hosis occurs usually bringing about obstruction to the 
portal circulation. There follows enlargement of the 
, spleen, chronic congestion of the gastro-intestinal tract 
with subsequent chronic gastro-enteritis. In some in- 
stances ascites may be present. Occasionally, biliary 
stasis results from obstruction of the ducts with tran- 
sient jaundice. In a few' cases, primary liver cell carci- 
noma (cholangioma'l has been seen in association with 
the infestation. In rare instances, the pancreas may 
also he the site of the infestation with similar changes 
leading to fibrosis. 

CASE HISTORY 

A Chinese male adult, H. L., aged 47, was first admitted 
on 8/16/ 36 to the private service of Dr. John A. Kolmer 
at Temple University Hospital. The patient was formerly 
a resident of South China and had lived in this country 
for 21 years. His chief complaints were vomiting, pain in 
the upper right quadrant, loss of weight and general ex- 
haustion, all of 6 weeks duration. 


He was in good health prior to six weeks ago when he 
first experienced epigastric and upper right quadrant pain 
of variable duration after each meal. At this time, vomit- 
ing occasionally occurred on the ingestion of starchy foods, 
sour regurgitations and continuous belching were now 
present. Two weeks prior to admission vomiting occurred 
following each meal, associated with almost constant dull 
aching in the upper right quadrant. Scleral jaundice was 
simultaneously noted but was of transient nature. He had 
had mild diabetes a years previously which responded well 
to simple dietary management. 

The only important physical feature during routine ex- 
amination was the presence of an enlarged liver, extend- 
ing approximately 5 cms. below the right costal margin; 
the abdomen was slightly distended. The patient appeared 
to be well nourished. 

On admission his blood count revealed 6,750 leukocytes 
with 73% poly, neutrophils, 16% lymphocytes, 8 % mono- 
cytes, 3% eosinophiles, 0% basophiles. The hemoglobin 
was 15 gins, or 89.55%; erythrocytes were 5,250,000 and 
of normal character, color index being 0.86, The urine was 
negative for sugar, but showed a very slight trace of 
albumin, and microscopically 2-5 hyaline casts per lower 
power field, occasional red blood cells and 0-7 leukocytes 
per high power field. The Icterus Index was 6 units, - the 
van den Bergh gave a delayed — very weak direct reaction 
and the indirect van den Bergh estimation gave a reading 
of 0.25 mgms. The blood sugar value was 96 mgms. A 
.stool study including culture made by an experienced 
bacteriologist showed no ova or cysts, no vegetative 
amoeba. A cholecystogram revealed insufficient gall bladder 
function but no evidence of gall stones. His T.P.R., ex- 
cept for the first day when a slight rise in temperature 
and pulse rate occurred, were essentially normal. 

A non-surgical biliary drainage revealed a marked duo- 
denitis and catarrhal cholecystodochitis. The eggs of the 
clonorchis sinensis (Fig. 1) were observed in the “B” and 
“C" fractions of the bile. Subsequently other biliary drain- 
ages were accomplished with essentially the same findings. 

The clinical course continued with increasing enlarge- 
ment of the liver, and persistent upper abdominal distress 
and weakness. The patient then left the hospital, sought 
treatment by Chinese herbalists, grew considerably worse 
and was readmitted two months later, with great exhaus- 
tion, persistent cough, great thirst and extreme dyspnea. 
At this time patchy rales throughout the lungs and marked 



Fig. 2. Photomicrograph (approx. lOOx) of a portion 
of the liver, showing marked interlobular and periductile 
fibrosis. 
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Fig. 3. Photomicrograph (approx. XOOx) of an area in 
the liver showing the primary liver-cell carcinoma (chol- 
angioma). No normal liver parenchyma is included in this 
photograph. Note the marked similarity of the arrange- 
ment of the tumor cells to the normal parenchyma. 
Observe the wide variation in size of the cells. The' central 
portion shows de generation and necrosis. 

ankle and pre-tibial edema were present; the liver ex- 
tended to the umbilicus, was tender to palpation and de- 
hydration was considerable. 

The blood sugar was 107 mgm., Plasma CO: 26 volumes 
per cent; temperature was normal, pulse rate 108, respira- 
tions 30. The stools were now positive for the parasitic 
eggs, sputum examination was negative for the parasitic 
ova. His blood count revealed a leukocyte count of 9,300, 
of which 80% were poly, neutrophils, 10% lymphocytes, 
7% monocytes, 2% cosinophles and 1% basophiles. The 
hemoglobin was 12.5 gms. or 73.7%, erythrocytes 5,000,000, 
color index .73, the character of the erythrocytes were 
normal. The urine showed a slight trace of albumin, occa- 
sional red blood cells, but no casts. During the 6 days 
following admission, the temperature and pulse rate con- 
tinued to rise, the sputum became bloody and coughing 
pronounced; marked weakness ensued, and the patient 
expired in the acute phase of the associated broncho- 
pneumonia. 

Complete necropsy was refused, but a stab biopsy of 
the liver was obtained. Histologically, this tissue showed 
(1) marked interlobular cirrhosis (Fig. 2) ; (2) areas of 
liver necrosis; (3) primary liver-cell carcinoma (cholan- 
gioma). (Fig. 3). 

COMMENT 

The importance and frequency of clonorchis infesta- 
tion in certain sections of the Orient has been borne 
out. Following extensive histological studies in sixty- 
six livers infested with clonorchis sinensis, Hoeppli 
(5) corroborated the original work of the Dutch in- 
vestigator Mebius (6) and showed that in many cases 
in which symptoms were light or non-existant, con- 
siderable histological changes were already present in 
the liver. He describes the increase in periportal 
tissue, fatty changes in the liver cells, extensive 
fibrosis, dilatation of bile ducts, with thickening of 


the walls and glandular proliferation. Typical Laen- 
nec’s cirrhosis and parasitical portal cirrhosis is also 
reported. 

In view of the two previous reports including a 
series of primary liver carcinomas in clonorchic livers 
(7, 8) , it is possible that primary hepatic malignancy 
may be a sequel to the parasitic infestation, in addi- 
tion to the parasitic cirrhosis and the hyperplastic 
cholangitis with chronic fibrous hepatitis which has 
already been described. The prolonged local physical 
irritation in addition to the toxic exudates may well 
be contributory factors in the production of the 
cancer. 

It has been unfortunate that the work of various 
observers has tended to minimize the potential serious- 
ness of elonorebiasis. This may be accounted for by 

(a) the long and drawn out course of the disease, and 

(b) the comparatively rare and scattered liver studies 
in clonorchiasishepatis have been insufficient in im- 
pressing the significance of the terminal involvement 
of the clonorchic liver. It is because of these facts 
that the lack of therapeutic studies is to be greatly 
deplored in this not infrequent Oriental disease. To 
date there is not one drug which has shown any value 
in combating the parasite. The only therapeutic pallia- 
tive measure has been the use of the non-surgical 
biliary drainage. To quote Bereovitz’s (9) clinical 
studies in a large series of cases, "Biliary drainage 
yielded the most spectacular results in cases where the 
liver was enlarged and tense. Drainage continuously 
for a few days usually caused the liver to he reduced 
within the costal margin, and to all outward appear- 
ances the patient was “cured." However, in none of 
these cases did we ever finally rid the bile of ova." He 
then issues a warning against the use of the method 
of non-surgical biliary drainage by the untrained, be- 
cause of the liability to shock and accidents. Filicene, 
benzol, emetine, oil of chenopodium, thymol, tetraio- 
dophenolphthalein have been tried (10) but have 
proven failures. Calomel, urotvopin and sodium salicy- 
late have been attempted (11), as well as arsphenamine 
(12) and various other agents, unsuccessfully. Faust's 
use of gentian violet may prove of value but has not 
given definite results to date. 

The importance of searching the bile in all cases of 
enlarged livers in patients coming from the Orient is 
emphasized by the fact that a careful stool exami- 
nation by an experienced bacteriologist revealed no 
parasites or ova whereas on the following day, the ova 
were recovered from the biliary extractions. This is 
in agreement with Touilec and Riou (13) who were 
struck with the relatively infrequent finding of the 
'eggs in the stools during life, as checked by post- 
mortem studies. They found that following duodenal 
intubation in all suspected cases of liver fluke infesta- 
tion, the diagnostic incidence of clonorchis sinensis 
rose by leaps and bounds. 

Since an attempt to halt the ingestion of improperly 
prepared fresh water fish or sea food by the natives 
of the Orient is obviously desirable but impractical, it 
would be a great service for Oriental research founda- 
tions and investigators to encourage therapeutic 
studies in this field. 

Appreciation is herewith expressed to Dr. John A. 
Kolmer through whose courtesy this case is reported. 
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by the liver. From this, it seems that a reserve supply 
of concentrated bile, which may be discharged into the 
intestine in small amounts during the first 20 or 30 
minutes after a meal, would have a favorable effect in 


Table I 



Number of 
families 
recognised 

Number of 
families 
investigated 

Number of 
species 
m\ estimated 

AMPHIBIANS 

19 

u 

16 

REPTILES 

-- 

JO 

12 

70 

BIRDS 

161 

SI 

i7i 

MAMMALS 




Monotremata. 

ij 

o 

2 

.Marsupuiha 

10 

ID 

26 

Inseetivora 

9 

9 

32 

Dermoptera 

1 

1 

2 

Chiroptera 

ltv* 

13 

59 

Primates 

a 

3 

66 

Carnivora 

10 

10 

65 

Xenarthra 

t 

4 

li 

Phohdota 

1 

1 

2 

Tubuhdentata 

1 

1 

i 

Artiodactyla 

3 

9 

S3 

Sirenia 

3 

3 

3 

Hyracoidea 

1 

1 

i 

Probosddea 

1 

1 

o 

Penssodactyla 

3 

3 

9 

Cetacea 

0 

7 

19 

Rodentla 

25 

24 

S3 

Mammals* Total 

UR 

10S 

495 


•The families of bats missing arc Tare 


initiating digestive processes in the intestine. In fact, 
the gall bladder bile is sometimes referred to by phy- 
siologists as “ignition bile.’’ 

If it can be established that the storage of bile for 
digestive purposes is a function "of the gall bladder, it 
will be obvious that cholecystectomized patients, or 
patients with chronic disturbances of the biliary tract 
should be fed frequently with the idea of promoting 
the flow of bile by the liver, and thus keep it thin and 
moving as in animals where there is no gall bladder. 
That frequent feeding should be employed is an old 
clinical impression still held by some internists. But, 
such management will not generally be recognized as 
essential until its physiologic importance is proven. 
For example, formerly it was debated whether fats 
and acid fruits should be avoided by the patient with 
acute cholecystitis. Now, since it is known that fats 
and acids are potent excitants of gall bladder activity, 
doubt no longer exists. 

In summary, the physiological evidence indicates 
that the chief function of the gall bladder is pressure 
regulation ; but, the possibility that storage of bile for 
digestive purposes also occurs in those forms which 
concentrate bile, is one which cannot be easily dis- 
missed. If the latter remains unproven, it may then 


be surmised that the gall bladder developed second- 
arily to the appearance of a' sphincter at the junction 
of the common duct with the intestine to serve only 
the primary function of pressure regulation. 

ANATOMICAL EVIDENCE 

Bearing the physiology of the gall bladder well in 
mind, it should be interesting to examine various 
vertebrate phyla for this organ, ascertain its presence 
or absence, and correlate with this evidence, other 
facts pertaining to the economy of the animal. Thus, 
diet, other modifications of the digestive tract, and 
even taxonomical relationships, may bear on the exist- 
ence of the organ in an individual species. 

Little effort has been made to describe valuations in 
the form or anatomical relationships of the organ. 
Suffice it to say that this hardly seems necessary, in- 
sofar as the organ is either present or absent, and no 
series between these extremes can be easily demon- 
strated. 

In the lower chordates, the liver, for the most part, 
is represented by groups of “hepatic caeca,” which are 
intimately -associated with the digestive tract. The 
liver is not consolidated into an organ, separate from 
the gut, and the gall bladder is not seen. 

In vertebrates, the liver first becomes a distinct 
organ and with its development the gall bladder is first 
seen. In the Cyclostomata, primitive jawless verte- 
brates, the organ is present either in the larval or 
adult form, or both. 

Most fish possess a gall bladder, but it may be occa- 
sionally absent. Those species lacking the organ are 
true bony fish (Teleostii). In the simpler forms 
(sharks, chimaeras), it is apparently constantly 
present, as it is in the lung-fishes (Dipnoi). This later 
group resembles in some respects, the ancestor of the 
amphibians, and it is significant that the organ is 
constantly present. 

Amphibians apparently all possess the gall cyst. 
From Carboniferous amphibians, reptiles arose. The 
reptiles flourished abundantly throughout the Meso- 
zoic, and gave rise to the predominant forms of our 
present fauna, i.e., birds and mammals. Like the 
amphibians from which they arose, all existing reptiles 
possess the gall bladder. It is highly probable that the 
organ was never lost here, even in herbivorous types, 
because of the intermittent feeding habits of this 
group, and because the organ is not known to be 
absent from any existing reptile. 

Birds are closely associated with reptiles, and un- 
mistakably derived from them. They arose at about 
the same time as mammals, but their adaptability has 
led to both a greater diversity of structure and a 
broader ecologic range. Although reptilian ancestory 
may be equally remote from both birds and mammals, 
the earlier success of birds has possibly allowed a 
more complete manifestation of those tendencies to 
vary, which are visible in mammalian evolution. The 
gall cyst is frequently absent in birds, and correlation 
of this fact with knowledge of diet and morphology 
offers no explanation. In no order of birds yet ex- , 
amined, is the organ constantly absent. 

In this investigation, mammals are the main */,*! ’ • 

of interest, because our end is to explain its af',i 
invariable presence in man. ' , 

Among the primitive mammalian orders, Mo4, _£- 
tremata and Marsupialia, the gall bladder is constanj'V 
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kilo of body weight, per day. Man, however, ’only 
secretes, 20 c.c. of bile per kilo per day. 

The Physiologic Capacity of the Gall Bladder: Since 
the size of the gall bladder, the bile output, and the 
ability of the gall bladder to concentrate, varies in 
different animals, the physiologic capacity will vary. 
By this term is meant that fraction of the daily output 
of bile which the gall bladder is capable of storing; 
and; if it were known with certainty that this bile was 
stored for digestive purposes, this phrase would be 


strated detectable 'disturbances of -digestion or nutri- 
tion after cholecystectomy. However, when a gall 
bladder which concentrates efficiently is removed, 
certain changes are known to occur. These are: (a) 
incompetence of the Sphincter of Oddi with a variable 
return of competence; (b) dilation of the extra-hepatic 
ducts; (c) small areas of local necrosis in the liver. 
These changes certainly indicate that the gall bladder 
has a function, even if its general role is hot to store 
bile for digestive purposes. Unfortunately, it is not 



Fig. 1. Chronological distribution of existing placental mammals showing probable 
evolution of the gall bladder (after Romer) . 


appended to the definition. A contrast of physiologic 
capacity is demonstrated by man who can store the 
bile secreted during 12 hours, and a guinea pig which 
can store only the bile secreted for 12 minutes. 

An Additional Function of the Sphincter: It should 
be considered that this structure probably prevents the 
regurgitation of duodenal contents into the common 
bile duct. This prevents ascending infection of the 
liver. It suggests that animals devoid of a competent 
sphincter should have some compensatory mechanism. 
Several such mechanisms do occur. There may be a 
one-way valve; large quantities of bile may keep the 
ducts flushed out; the extra-hepatic ducts may show 
peristaltic activity. Investigations show that the horse 
which lacks both a competent sphincter and a gall 
bladder has both a valve and a liver which forms large 
quantities of bile. On the other hand, the adult 
pigeon*, which also lacks a gall bladder has very 
motile ducts, and a liver forming relatively large 
■ quantities of bile. 

The Practical Significance of the Problem: It is not 
generally agreed that the gall bladder serves the func- 
tion of the storage of bile for digestive purposes. This 
is because physiological studies have not as yet demon- 

*A pall bladder is seen in the embryo. 


known why all these changes occur, but dilation of the 
ducts is generally attributed to the return of compe- 
tence of the sphincter. If this interpretation is cor- 
rect, and if no direct digestive disturbances result 
from cholecystectomy, then the chief function of the 
organ in man, the dog, and the cat, for example, is to 
regulate the pressure in the extra-hepatic ducts, and 
this regulation is rendered necessary by the Sphincter 
of Oddi. Hence, from an evolutionary viewpoint, a 
gall bladder was developed secondarily to the sphinc- 
ter, and the sphincter served primarily to prevent re- 
gurgitation from the intestine. However, given an 
animal whose liver produces relatively small quantities 
of bile, it is then reasonable to assume that such an 
animal might possess a better digestive apparatus if 
a gall bladder and a sphincter -were present to render 
possible the storage of bile for digestive purposes. The 
following facts force the consideration of such an 
hypothesis; (a) bile plays an important role in the 
digestion and absorption of fats; (b) it is essential 
for the absorption of vitamin D and carotene, the pre- 
cursor of vitamin A ; (c) it plays a role in the absorp- 
tion of iron and calcium ; (d) all domestic animals that 
forth a small quantity of bile have a gall bladder of 
large physiologic capacity; (e) the absorption of bile 
salts from the intestine augments the secretion of bile 
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of a carnivorous animal of necessity offer only occa- 
sional meals, and these have generally a high fat con- 
tent. Prom a physiological point of view, storage of 
concentrated bile should be of aid in the digestion of 
such meals, and it is significant that the organ is con- 
stantly present in these forms. 

The absence or loss of the organ without harm or 
disturbance of survival value might be anticipated 
from the evidence of Schmidt and Ivy. They found 
species in which the organ had no apparent or demon- 
strable function. It may be said that the organ was 
“physiologically absent.” Species possessing this type 
of a gall bladder are usually members of an order m 
which there are other species in which the organ is 
anatomically absent. Further, the gall bladder is not 
absent from those species which have descended most 
directly, or with the least specialization in regard to 
body form, from the ancestor of mammals, namely, 
insecti vors. 

Another factor which may influence the existence of 
the gall bladder in a given species is the proximity 
which this species has to the ancestral form. It will 
be noted' that those species, families, or orders which 
most closely resemble the ancestor of a given group 
tend constantly to retain the gall cyst, while those 
which vary most, tend to lose the organ. It is also 
very evident from our studies that the form and 
structure of the various portions of the gastrointes- 
tinal tract are more readily changed in response to 
dietary habits than the gall bladder is lost. 

The stable nature of the gall bladder suggests that 
it may be of value as a taxonomical chai-acteristie. In 
only nine families was the organ found to be present 
in some members, and absent in others. In at least 
six of these the variation occurred between species or 
individuals. In the remaining three, it was possible to 
arrange sub-families, and here, for the most part, 
definite tendencies following the lines of arrangement 
were demonstrable. Individual variations in the organ 
are probably comparable to the anomalies occasionally 
seen in the human cadaver. The frequency with which 
these anomalies occur may be a measure of the de- 
clining “need” for the organ. Thus in the dissections 
of Hyrax , three observers found a gall bladder; five 
did not. With the giraffe on the other hand, the records 
show only two gall bladders out of about twenty dis- 
sections. From these records, it might be concluded 
that these animals will soon (in evolutionary time) 
lose the organ completely, and in all individuals. 

It is interesting that closely related _ species par- 
ticularly among the Muridae, may differ in the posses- 
sion of the oi-gan. Besides this , the occurrence of 
anomalous absences in individuals of the same species 
suggest that it might be possible to study the mechan- 
ism of the inheritance of the organ and the physiolo- 
gical changes associated with its loss. 

CONCLUSIONS 

1. The gall bladder is a typical vertebrate struc- 
ture, found first in larval agnathostomes, and generally 
throughout the rest of the phyla. 

*Ap1oaontiidae, rodent ancestral fnmili may be an exception. 


2. All reptiles and amphibians have a gall bladder. 

3. In birds the pi-esence of the gall cyst is ex- 
tx-emely variable, but carnivorous birds generally re- 
tain it. 

4. The gall bladder is a primitive mammalian 
structure. It is not easily lost. It is not as readily 
lost as is the form and structure of the stomach, cecum 
and colon changed, x.e. a complex stomach may appear 
in a line of descent without the gall bladder being lost. 
It is usually retained in forms which most closely re- 
semble the ancestral type; forms which vary most 
widely from the ancestral type may lose it. 

5. Carnivorous mammals possess a gall bladder 
(except whales, q.v.), while mammals with other 
dietary habits may lose the organ. This apparently is 
related to the intermittent feeding habits of carni- 
vorous types. Herbivorous forms with continuous feed- 
ing habits are most likely to lack the organ. 

6. Prom the evidence of the dietary habits of 
cholecystous and acholecvstous forms, one may con- 
clude that if the gall bladder is removed from a given 
individual of any species, digestive efficiency will he 
diminished only if: 

(a) the oi-gan has a large physiologic capacity, and 

(b) intermittent meals of a high fat content are 
given. 

7. There is no anatomical evidence to indicate that 
the Sphincter djictus cholcdochus developed before a 
gall cyst. Yet the presence of such a sphincter renders 
a gall bladder essential as a pressure regulatory appa- 
ratus, unless the common bile duet manifests definite 
peristaltic activity as in the guinea pig, for example. 

ADDENDUM 

A point not referred to in our paper and which sup- 
poi-ts the concept that the gall bladder stores bile for 
digestive purposes should be mentioned. 

If the sole function of the gall bladder is for the 
regulation of biliary tract pressure, why should the 
hormone, cholecystokinin. which is produced princi- 
pally by the action of fats and acids, have been evolved. 
All hormones apparently manifest specific purposeful 
activities and the only purpose that cholecystokinin 
might serve is to evacuate the concentrated bile in the 
gall bladder when certain foods, particularly fats are 
eaten. The presence of the concentrated bile in the 
intestine would buffer acid, improve the digestion and 
absolution of fats and promote the formation of bile 
by the liver. 
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present. These two orders, although in some respects 
highly specialized, have for the most part many affini- 
ties for their reptilian predecessors. It may be recalled 
that the monotreme is a duck-billed animal, oviparous, 
but nourishing their young on milk. The marsupials 
have a pouch which shelters their premature young. 
A true placenta is not found. The invariable presence 
of the gall bladder in these forms is interesting. Many 
of them are as highly specialized as the placentals, but 
among the placentals where the herbivorous type of 
diet has been assumed, the organ is absent in certain 
species. Remembering that monotremes and marsupials 
are rather low in the scale of mammalian evolution, it 
would seem that the gall bladder is a primitive struc- 
ture not easily lost. 

Most living mammals are placentals, and the de- 
velopment of the placenta along with other marked 
advances, accounts for the success of this group. 

' Primitive placentals are known to have lived at the 
end of the Age of Reptiles, and these fonns were in- 
sectivorous. From them arose our existing placental 
fauna, and members referable to the same order 
(Inseetivora) as those early forms still exist. 

Closely related are four existing mammalian orders, 
the insectivors, the bats, the flying lemur, and the 
primates. They show definite relationships particu- 
larly in dental pattern, but specializations make them 
superficially unlike. The parent stem of these is the 
order Inseetivora ; moles and shrews are the best 
known of this group. Bats are closely related to the 
insectivors, and an intermediate type gives some hint 
as to how these may have been evolved. The flying 
-lemur, Galeopithecus, is this transitional form. It is 
assigned to the order Dermoptera (Fig. 1). 

Forms which were unseparable from insectivors by 
early workers, have now been assigned to the primates. 
They illustrate stages in the evolution of the primate 
type. The lemurs are excellent examples. From these 
simple forms have been derived the monkeys, apes, and 
finally man. Monkeys, however, diversified into two 
distinct lines. One, the New World Apes, is more 
primitive, while the Old World forms have diversified 
more widely. From the Old World family, man arose 
rather late in geologic history. 

All these allied forms possess a common simplicity 
of structure, and are traceable to those insectivors 
which were the first placental mammals. They all 
possess a gall bladder. 

Early in the Age of Mammals, other stem types 
were' formed, some of these have perished and are 
known only as fossils; others gave rise to existing 
phyla. One of these stem types, known as the condy- 
larth, was probably distinct before the end of the Age 
of Reptiles. From it came an order (Perissodactyla) 
which has a long paleontological history. The horse is 
the typical member. Neither it nor any of its close 
relatives, the rhinoceros and the tapir, possess a gall 
cyst (Fig. 1). 

The amblypods, like the condylarths, were fairly 
distinct forms by the end of the Paleocene. From them, 
later in geologic history arose three orders which are 
represented by a rather diverse number of forms, the 
elephants, the sea-cows, and the hyraces. These species 
show a tendency to lose the gall cyst. It is constantly 
absent in the elephants, and is variably absent among 
the sea-cows and the hyraces (Fig. 1). 

Camivors, and through them the even-toed ungu- 


lates (Artiodactyla), arose later in paleontologic 
history from insectivorous forms. The carnivors con- 
stantly possess the gall bladder. 

The artiodactyls at the present time are all herbi- 
vorous types, and some" of them have lost the organ. 
•All of’ them may eventually lose it, but its retention 
by some existing forms may be because of the proxi- 
mity which these animals have to their carnivorous 
ancestors. Among the artiodactyls, the deer, peccaries, 
and duikers, have lost the organ; in the other forms 
it is usually present. In the giraffe, its presence is 
recorded in two out of twenty dissections; in the 
hippopotamus, its absence is recorded in one of four 
dissections. 

The whales are said to have arisen from carnivorous 
forms early in the Eocene. They are highly specialized 
and morphological relationships' are not clear. They 
all lack the gall bladder, but Weissberg (1932) has 
pointed out that a compensatory dilatation of the 
common duct with a valvular mechanism may exist. It 
is also possible that despite their intermittent feeding 
habits, the complex nature of the stomach may provide 
the duodenum with a continuous trickle of chyme, 
making concentrated bile less necessary for digestive 
purposes. Were the whales of proven herbivorous 
ancestry, one might point out that the sac-like reser- 
voir in the common duct is a compensatory mechanism 
developed in an animal which had lost its gall bladder, 
and then changed its habits so that a compensatory 
structure was again necessary. 

The Edentates are a heterogeneous group of 
mammals including three orders. 

The order Xenavthra (armadillos, anteaters, sloths) 
is a New World group of unknown ancestry. The 
present fauna is meager, but at one time these forms 
predominated in South America. They all possess a 
gall bladder with the exception of the three-toed sloth, 
a vegetarian. Its absence in this individual is difficult 
to explain, but it seems significant that variation first 
occurs in this order in an herbivorous form. 

The Aard-vark (Orycteropus), and the Scaly Ant- 
eater (Mavis) represent two orders (Tubulidentata; 
Pholidota), also of unknown ancestry. They are in- 
sectivors and both have gall bladders. 

Rodents are the most successful of recent mammals. 
They were distinct during Eocene times. Most of them 
retain the gall cyst, but it is absent in some forms. 
Outstanding examples of species which lack the organ 
are gophers, kangaroo rats, common rats, and some 
porcupines. There may be variation among families 
or even genera, within this order. The Muridae is 
particularly chaotic in this respect. Rodents are, for 
the most part, herbivors. 

The foregoing statements are based . on a study on 
the number of the families and species shown in 
Table I * 

Where it was possible, an attempt was made to select 
the most representative species of each family. 

DISCUSSION 

From the above evidence, several facts are forth- 
coming. In the first place, it will be seen that the gall 
bladder is present in ail insectivors and carnivores 
(except whales), and that it may be lacking among 
omnivorous or herbivorous forms. The dietary habits 

*The complete data collected in the course of this investigation -will he 

issued in n Publication of the Field Museum of Natural History, 

Chicago. Zoological Series. 
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incidence of 80%. The clinical gastro-intestinal symp- 
toms were definitely more pronounced in the patients 
with obstructive lesions than in the group where in- 
fection alone was demonstrated. No cases of acute 

Table IV 

Analysis of previous abdominal surgery performed on 
patients in this series affording no relief from 
symptoms 


Case 

Surgery 

Subsequent Uro’ogic Diagnosis 

1 

GaU Bladder , Appendix 

Hi dronephroais ; Ureteral Stric- 
ture 

o 

Appendix. Panhy stereo- 
tomy. Postoperative 
Adhesions v 

Urethral Stricture, Aton> of 
Bladder 

d 

Appendix 

Stone in Rt. Ureter 

4 

Gail Bladder Appendix 

Left Ureteral Stricture 

5 

Appendix 

Prostatitis; Seminal Vesiculitis, 
Stricture Rt. Uretei 

G 

Appendix 

Hydropi onephrosis from Aberrant 
Vestel at UreteropeKlq 

Junction 

7 

Appendix , Right Tube , 

Ovary 

Ureteral Stricture, Metfaku 
uretcr and Renal Pelvis 

s 

Gall Bladder, Appendix 

Prostntic Hypcrtrophi , Renal 
Calculi 

3 

Appendix. Tubes: Post- 
operative Adhesions 

Right Ureteral Stneture and 
Pyelitis 

10 

Uterine Suspension , 
Appendix 

Nephroptosis 

11 

Appendix 

UnUescended Testicle 

12 

Appendix. Repair of Cervix 

Right Pyelitis , Renal Ptos,i« 


urinary tract infections were included in this study. 
A classification of the pathology found in the urinary 
tract is contained in Table V. Such conditions os 
trigonitis, seminal vesiculitis, prostatitis or posterior 


urethritis as a rule do not warrant critical attention 
but in the light of these findings, they must be given 
adequate consideration since great relief of digestive 
symptoms was afforded a number of patients by 
eradicating these seemingly trivial infections. 

Table V - 

Analysis of urolagic pathology diagnosed in group of 
forty-eight cases 


Strictuie and Contracture of Urethra . 15 - 

'Posterior Urethritis , 3 

Prostatitis . 10 

Seminal Vesiculitis . 2 

Prostatic Hypertrophy 2 

Bladder Neck Contiactuie 2 

Chronic Cystitis 1 

Trigonitis . 0 

Undescended Testicle 1 

Ureteral Stricture . , n 

Ureteral Kink , 4 

Ptosis Right Kidney (Marked) 6 

Ureteio-lithiasis 1 

Chronic Pyelitis 1 

Congenital Stenosis of Uieteral Orifices or 
Bietero-pelvic Junction 6 


EXPERIMENTAL PRESENTATION 
Other investigators have demonstrated both fluoro- 
scopically and kymographically that changes in the 
muscular activity of the digestive tube are reflexly 
excited by disease of the urinary tracts. It has been 
assumed that these changes in muscular activity are 
probably responsible for the production of the asso- 
ciated digestive symptoms. 

Tixier and Clavel (1) in a series of acute experi- 
ments upon dogs by means of kymographic tracings 
showed that exteriorization of the kidney, stimulation 
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Fig. IA. Normal feeding reflex, human stomach. At point marked “2”, patient 
was fed 4 oz. of milk and potato gruel. The tracing shows an immediate fall m tone 
and inhibition of peristalsis with a gradual restoration of tone occurring in about 25 
minutes with a restoration of peristalsis. This constitutes the normal gastric appetite, 
or taste, reflex. It will be noted that the peristaltic rate is one complete contraction 
approximately every 2 minutes. 



The Mechanism of Production of Digestive Symptoms 
Associated with Urologic Pathology 


By 
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D URING recent years, the authors, in common with 
many others, have observed the frequent occur- 
rence of reflex digestive symptoms associated with and 
produced by urologic pathology. 

While it has been generally assumed that these di- 
gestive symptoms were associated with disturbances 
of the muscular activity of the digestive tube, ap- 
parently the exact nature and location of some of these 
changes have not been reported. Accordingly, a clinical 
and experimental study was undertaken, (I) to show 
Clinically, that silent urologic pathology frequently is 
the exciting factor in the production of reflex digestive 
symptoms; (II) Experimentally, that these digestive 
symptoms are associated with and probably produced 
in part at least by certain changes in the muscular 
activity of the stomach, colon and probably duodenum 
and, •'(III) to postulate that the reflex changes ob- 
served in the muscular activity of the stomach and 
duodenum may be factors in the production of peptic 
ulcer. 

CLINICAL PRESENTATION 
The clinical aspects of the etiologic relationship of 
urologic pathology to reflex digestive disturbances 
have been exhaustively and competently presented by 
many observers. The probable nervous mechanism in- 
volved in the production of these viseero-visceral re- 
flexes has been adequately recorded. This presentation 
is confined to an analysis of sixty cases consulting the 
gastro-enterologist because of digestive symptoms, 
subsequently referred to the urologists. Of this 
number, forty-eight patients were relieved by urologic 
diagnostic and treatment procedures. 

The many and various symptoms presented by this 
group of patients have been abstracted and catalogued 
in Table I. Only ten of the forty-eight patients pre- 


Table I 

Tabulation af the symptoms of the forty-eight cases 
which responded to urologic treatment. 


Epigastric Distress .... 28 

Precordial Pain 3 

Diffuse Abdominal Pain 17 
Pain Rt. Lower Quad . . 8 
Pain Lft. Lower Quad. 2 
Pain Lft. Upper Quad. . 1 

Backache 6 

Pain in Flank 4 

Pain in Thigh and Hip. : 1 

Pain Left Shoulder 1 

Urinary Symptoms .... 10 


Eructation and 
Regurgitation 13 

Nausea and Vomiting 
or Vomiting Alone 9 

Heartburn . 5 

Diarrhea . 3 

Anorexia 2 

Hunger Pains 2 

Distention . 1 

[Tachycardia ... . 1 

Dysphagia . 1 

Rectal Tenesmus 1 


Research Department ol Jachson Memorial Hospital, Miami. 
Florida. 


seated symptoms of urinary tract difficulties, unless 
pain in the flank might be considered as a specific 
urologic manifestation. There were four such cases. 

In four cases no functional nor organic disease of 
the gastro-intestinal tract was demonstrated. Diag- 
noses of the gastro-enterologist are shown in Table II. 


Table II 

Provisional gastro-entcrologic diagnoses 


Gastric Ulcer 

Duodenal Ulcer ... 
Gastric Hypermotility 

Duodenal Spasm 

Spasm at the Cardia . . 

Pylorospasm 

Ileal Regurgitation . - 

Irritable Colon 

Colon Stasis 

Proctitis . 

Anal Sphincter Spasm 

Diverticulosis 

Abdominal Visceroptosis 
Cholelithiasis - 


2 

2 

7 

2 

4 
3 

7 

8 
11 

3 

2 

1 

5 
1 


In this group of sixty patients, thirty-six, or 60%, 
showed changes in muscular activity, of the digestive 
tract. It is interesting to note the types of motor 
disability of the digestive tube encountered. These 
varied from colon stasis to hypermotility of the 
stomach, spasm of the anal sphincter to spasm at the 
cardia. 


Table III 

Motor changes in the gastro-intestinal tube observed 
in forty-eight cases 


Gastric Hypermotility 7 

Duodenal Spasm 2 

Spasm at the Cardia 4 

Pylorospasm 3 

Colon Stasis 11 

Ileal Regurgitation 7 

Anal Sphincter Spasm : 2 

Total .... 36 


Of the forty-eight patients in whom definite urologic 
pathology was demonstrated, twelve patients had 
previously been subjected to abdominal surgery with- 
out relief of their symptoms. 

Urologic investigation of these patients revealed 
that obstructive lesions along the urinary tracts pre- 
dominated, being present in thirty-eight instances, an 

797 



800 


American Journal of Digestive Diseases and Nutrition 


H i vi v* > 


F t .. >, ► 




- TTT^T't i i i i i f i > i 


t i > -i ' 


r t r -i i — r' — i 




Fig. IIA. “Shows a normal gastric feeding reflex obtained by inserting a balloon 
through a permanent gastrostomy.” At the point of feeding indicated by the arrow, 
there was an immediate inhibition of tone and peristalsis with reappearance of peris- 
talsis in approximately 20 minutes. Note the close parallelism in the normal dog’s 
stomach and the human stomach as shown in Fig. IA. 


In another group of experiments, dogs were used. 
Gastrostomies were first performed. Later, we at- 
tempted to make a permanent ureteral fistula. In only 
one dog were we fortunate enough to have both a 
satisfactory gastrostomy and ureteral fistula. 

In this dog, tracings were first made to show the 
normal gastric feeding reflex. 

Later, a left-sided ureterostomy was made. This 
healed perfectly. There was no obstruction in the 


ureter and no apparent damage was done to the 
kidney. 

Gastric tracings were made on a fasting stomach 
and the ureter was traumatized by twisting a catheter 
in the left ureter. The dog was then fed one ounce of 
ground cooked beef. 

There was a momentary relaxation followed by an 
immediate and prolonged spasm of the gastric muscu- 



Fig. IIB. "Shows the inversion of the normal feeding reflex in the dog’s stomach 
after ureteral trauma.” At "1” catheter was inserted into the ureter. At "2”, silver 
nitrate was injected and the catheter twisted. At ‘3”, the cathetex was withdrawn. At 
“4”, the dog was permitted to smell food. The tracing shows an immediate increase in 
tonicity with superimposed peristalsis followed by relaxation. At “5”, the dog was fed 
one-quarter pound of raw ground beef. Again, there was an immediate increase in tone 
with superimposed peristalsis. Thereafter, there was maintained a very high state of 
tonicity with small peristaltic waves. This tracing is almost exactly comparable to that 
of the human stomach, as shown in Fig. IB. The stomach was in complete spasm with 
almost complete obliteiation of the lumen. 
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Fig. II?. “Showing inversion of the normal gastric feeding redox in the human 
stomnch associated with urethral and left ureteral stricture, symptomatically relieved 
hy correction of the urologic pathology." It will be noted that before feeding and even 
after feeding the peristaltic bent is very rapid, as high as two peristaltic contractions 
occurring in one minute. At the point of feeding, an almost immediate increase in tone 
is noted followed by a temporary relaxation and again a continued very high tone. 
During the peaks of the contractions the lumen of the stomnch was obliterated. It will 
be noted also in this tracing there was not an inhibition of peristalsis. This is the 
typical inversion of the normal gustric reflex. 


of the kidney and stimulation of the kidney peri- 
toneum caused an increase in frequency and amplitude 
of gastric peristalsis and produced tone changes in 
the colon. The latter consisted principally of immedi- 
ate inhibition of tone and peristalsis. Unfortunately, 
these acute experiments did not simulate the condi- 
tions usually found clinically. 

The conditions of the experimental work reported 
here were kept in as close an approximation as possible 
to the conditions usually encountered clinically. In 
this group of experiments, kyniographie tracings were 
made upon the stomachs of dogs and humans and upon 
the colons of humans with preexisting or created 
urologic pathology. 

CHANGES OBSERVED IN THE MUSCULAR 
ACTIVITY OF THE STOMACH UEFLEXI.Y 
EXCITED BY UROLOGIC PATHOLOGY 

It had previously been observed by one of us (2) 
that normally the gastric musculature relaxed immedi- 
ately with the first taste of food — the normal feeding 
reflex (Fig. I A). 

It was observed that in the presence of intra or 
extra gastric, abdominal pathology, this normal re- 
laxation did not occur. Instead, with the first taste of 
food there occurred either a momentary relaxation 
followed by strong contraction, or an immediate in- 
crease in the tonicity of the gastric musculature with 
or without superimposed peristalsis. This contraction 
frequently amounted to violent and prolonged spasm 
which completely obliterated the lumen of the stomnch. 
This constituted a complete reversal or inversion af 
the normal gastric feeding reflex. The degree of in- 


version or distortion was found to be approximately 
proportional to the severity of the symptoms encoun- 
tered, and was not influenced by the character of the 
gastric secretions, establishing the changed muscular 
activity of the stomach as the probable source of 
symptoms. 

This distortion of the gastric feeding reflex was 
usually associated with epigastric distress of varying 
degrees of intensity. 

With this experience as a background, it was as- 
sumed that stimuli arising from lesions of the urologic 
tract probably produced similar changes in the muscu- 
lar activity of the stomach. This was pai-ticularly indi- 
cated by the high incidence of the symptom of epigas- 
tris distress encountered with urologic disease as 
shown in Table I. 

Kymographic tracings were made from the stomachs 
of two women with demonstrated urologic disease. A 
condom balloon was placed in the fasting stomach and 
connected by a duodenal tube to a recording device 
designed by one of us. This, in turn, recorded on a 
slow moving drum. The balloon was left in place long 
enough for the patient to become accommodated to its 
presence. The patient was then fed a cream of wheat 
and milk gruel and the changes in the feeding reflex 
were recorded. In both instances, there was found an 
increase in frequency and amplitude of gastric peris- 
talsis and a marked inversion of the normal feeding 
reflex as shown in Fig. IB. 

In this case, correction of urologic pathology re- 
sulted in complete subsidence of digestive symptoms. 
Unfortunately, with subsidence of symptoms, we were 
unable to obtain subsequent gastric tracings. 
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since three months after urologic treatment was 
instituted. 

It is not assumed that disease of the urologic tract 
alone produces peptic ulcer hut certainly the evidence 
indicates that it may in conjunction with other factors 
he an exciting cause in peptic ulcer production. 

CHANGES OBSERVED IN THE MUSCULAR 
ACTIVITY OF THE, COLON REKLEXLY 
EXCITED BY UROLOGIC PATHOLOGY 

In this group, two women with permanent left-sided 
colostomies volunteered. Condom balloons wen: in- 
serted into the proximal colostomy opening. The bal- 
loons were gently inilated with air and connected with 
the recording device iu the usual way. The balloons 
were left in place l'or at least ninety minutes until the 
colon had accommodated itself to their presence. A 
cystoscope was then introduced without changing their 
supine position, A ureteral catheter was gently pa.-sed 
up the right ureter. The urethra, bladder and ureter 
were normal in each instance, ji of l'/_ silver nitrate 
was injected into the ureter. The catheters were gently 
rotated and then withdrawn. 

In both eases, introduction of the cy&toseopc* and 
catheterization of the right ureter resulted in immedi- 
ate inhibition of the muscular activity of the descend- 
ing colon. Irregular tone changes followed until gentle 
trauma was supplied to the pelvis of the kidney and 
ureters. Trauma to the pelvis was accomplished by 
inserting the catheters up into Die kidney pelvis. No 
reaction was noted in the colon. Introduction of J 
silver nitrate and/or twisting of the catheter in the 
ureter was immediately followed by a decrease in tone 
of the colon. Thereafter, for some time the tone 
changes were irregular until a late appearance (one- 
half hour) of increased muscular tone of the colon in 
both cases and increased tone and painful contractions 
at the site of the balloon in one case. 

It is particularly interesting to note that in this one 
case, Fig. Ill, the patient had severe left-sided pain, 
occurring simultaneously with contractions in the 
colon, despite the fact that the right ureter was 
traumatized. It is probable that determination of the 
location of the painful contractions in the colon on the 
left side was due to the presence of the balloon, al- 
though the air pressure in the balloon did not equal 
one millimeter of mercury. 

This experience suggests that the site of origin of 
symptoms arising in the colon are not associated with 
pathology in the ureter in the same side as suggested 
by Abeshouse ( 3) and Hartsock (-1) and that possibly 
the local condition of the segment of the digestive tube 
is the determining factor in symptom production. 

SUMMARY 

A. An analysis is made of a series of forty-eight 


cases presenting digestive symptoms relieved by cor- 
rection of preexisting urologic pathology. 

B. Tabulations have been made- of (}} The pre- 
senting digestive symptoms; (2) The gastro-enteroio- 
gist’s diagnoses; (•’,) Motor disturbances in various 
parts of the digestive tube which were found in iVr' G 
of the cases; ( 1) An analysis of twelve cases, or 27 
who had previous abdominal surgery without relief of 
digestive symptoms and who were subsequently re- 
lieved by correction of urologic pathology; Co; An 
analysis of forty-eight cases showing obstructive 
lesions of tfie urinary tracts in HOG ; digestive symp- 
toms were definitely more pronounced in this group. 

G. Experimental studies of the muscular activity 
of the stomach and colon in humans and dogs showed 
that in the stomach, the rati- of peristalsis \vus prob- 
ably increased and that there was a marked inversion 
of tin- normal gastric feeding re ilex associated with 
urologic pathology. In the colon, trauma of the 
urinary tracts produced a primary inhibition of tone 
and peristalsis followed by marked and irregular in- 
creases in tune and peristalsis. In one ease, the colon 
contractions produced pain. 

1). Evidence is produced which indicates that the 
side upon which the urologic pathology exists is not 
the sole determining factor as to the location of diges- 
tive dysfunction and pain, but that probably the local 
condition of the affected segment of the digestive tube 
is also a determining factor as to its location. 

E. The marked changes in tin- muscular activity of 
the stomach and duodenum associated with urologic 
and other abdominal pathology niuy be factors in the 
production of peptic ulcer. 

CONCLUSION 

In view of the evidence presented in the voluminous 
literature and the clinical ami experimental evidence 
presented here, it is obvious that it is incumbent upon 
the gastro-enterologist and internist to constantly 
keep in mind the high incidence of digestive symptoms 
excited by pathology outside the digestive tube, par- 
ticularly in the urinary and genital tracts. 
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Fie. III. “Showing clianpc in the muscular activity of the normal colon associated 
with trauma of the right ureter.” The immediate effect of trauma to the right ureter 
was inhibition followed by a relatively late appearance of increased peristalsis and in- 
creased tone. The contractions in the colon shown from 2:20 on were accompanied by 
pain in the left side of the abdomen, with or without pain in the right flank. 


lature. Apparently, the dog was distressed following 
the feeding as it became quite restless. 

Comparisons of Figs. 1 and 2 show a striking simi- 
larity of reaction in the human and dog's stomachs. 

Each tracing made of this dog's stomach after ure- 
terostomy showed the same inversion of the gastric 
feeding reflex with a prolonged period of marked in- 
crease in tone following feedings. The balloon in the 
stomach was completely emptied upon removal during 
the period of high muscular tone, indicating a com- 
plete obliteration of the gastric lumen. 

Fluoroscopic observations upon the duodenum and 
jejunum of many of the patients with urologic path- 
ology has indicated that there is often a spasm of the 
duodenal cap and hyperperistalsis of the descending 
loop of duodenum, sometimes so marked as to cause 
regurgitation. No kymographic tracings have been 
made of the duodenum by the authors but clinical and 
X-ray observations have definitely demonstrated that 
there undoubtedly is an associated hypermotility and 
spasm of the upper small intestine reflexlv associated 
with urologic pathology. 

PROBABLE ETIOLOGIC RELATIONSHIP 
BETWEEN UROLOGIC PATHOLOGY 
AND PEPTIC ULCER 

That urologic and other abdominal pathology excites 
intense and prolonged reflex spasm of the stomach 
certainly, and of the duodenum probably, cannot be 
doubted. That this spasm is complete enough to ob- 
literate the lumen of the stomach has been demon- 
strated. 

It is not unreasonable to assume that the severe 


squeezing of the mucosa of the stomach and probably 
that of the duodenum is sufficient to empty the blood 
vessels in the soft velvety mucous membranes and to 
produce a definite and prolonged local ischemia inter- 
fering with the nutrition and resistance of the affected 
mucosa and predisposing to ulcer formation, either 
secondary to infection or by direct digestion of the 
enfeebled, traumatized area. 

It is difficult to understand why more ulcers do not 
occur when this type of trauma is present, as this dis- 
torted reflex is excited not once but at each regular 
meal, day after day, week after week and frequently 
month or even year after year. 

Doubtless other conditions are necessary to be 
present for ulcer formation; remote infection, ulcer 
diathesis, allergy, faulty food habits, chemical or 
metabolic toxins, nerve lesions, absence of antipepsin, 
mental or emotional states, or other factors. 

In this connection, it is not amiss to report one very 
theatrical case. Mr. A. B. had a duodenal ulcer more 
or less continuously for ten years. Finally, as a last 
resort, an investigation of his urologic tract was ad- 
vised. Cystoscopy disclosed a congenital narrowing of 
both ureteral orifices. These were dilated and upon 
subsidence of his reaction to this measure, his diges- 
tive symptoms entirely disappeared. This particular 
individual was quite skeptical of his relief and en- 
deavored by dietetic indiscretions and* alcoholic ex- 
cesses to reproduce his familiar digestive distress, 
without success. For three years, this man has been 
free from digestive disturbances. There is no X-ray 
evidence of duodenal ulcer now nor has there been 
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we have traced this mechanism through experimental 
hemorrhagic anemia in dogs. These animals were on 
a normal diet with no mineral restrictions or additions. 
Following hemorrhage, the dogs show a drop in blood 
iron and hemoglobin, the degree of which depends 


Table I 

Typical blood copper and iron curve for experimental 
hemorrhage in dogs 


Sample 

No. 

Pate 

. . _ .. 

Hffnoidoldn 
Kram* 
per 300 e r. 

Iron, 
j rru*. 

ptr 100 <*.«% 

Copper. 

wif. 

p**r 100 c.c. 

1 

Il/G 

M U 

i 

4*. 2* 

our- 

i 

200 c.c. of Wood removed from jv.pular win 


2 

it n 

12,27 

41.11 

u.isr 

3 

n/o 

12.02 

43 31 

0.171) 

j 

11/12 

ls.cr. 

4MG 

0.1C2 

5 

nan 

13.42 

4 Ltd* 

0.175 

G 

tl/lR 

13 M 


"•M0 

7 

11/21 

W.S* 

< 1C .v> 

0.125 

s 

1 n/ 2 s 

I (.15 

J t7.4S 

0.122 

0 

1 12/5 

\ 

14.51 

• a'jxi 

0.122 




upon the amount of blood lost. In the course of a lew 
hours after the blood loss, the copper content of whole 
blood is seen to rise rapidly to reach a peak two or 
three days later. Then ns the iron and hemoglobin 
return to normal as a result of increased hematopoietic 
activity, the blood copper gradually is reduced again 
to its normal level. This inverse ratio between iron 
and copper is a very constant finding in induced 
hemorrhage in experimental animals. 

In human subjects, hemorrhagic anemia as a result 
of massive bleeding from peptic ulcer nfi'ords an op- 
portunity to compare the experimentally controlled 
mechanism in dogs with a similar clinical condition. 
It must be remembered, however, in interpreting the 
results that we are dealing with anemia superimposed 
on a pathological process and as a result the bodily 
intake of antiancmic principles, iron, copper and other 
blood-building components may be delayed or altered 
through faulty assimilation and absorption. It must 
also be remembered that we are speaking here of 
acute, massive hemorrhage and not the chronic type 
which is often associated with peptic ulcers. The 
chronic bleeding type with loss of small amounts of 
blood over a long period shows a hypereupremin but 
it is not characterized by the sharp rise to a peak fol- 
lowed by the consistent descent which is seen in acute 
hemorrhage under adequate treatment. 

In one human ease of anemia following massive 
hemorrhage from an ulcer we were able to make 
analyses of blood samples at intervals from the time 
when the hemoglobin and iron were at their lowest 
until the normal values were again reached. This case 
with the exception of a few fluctuations compares very 
favorably with the response seen in the experimental 
anemias. The return to the normal iron and hemo- 
globin values was comparatively rapid under treat- 
ment. The behavior of the blood copper was the same 
as in the dogs, rising to a peak and gradually de- 
clining again to normal. 

In three other cases it has not been possible to trace 
■ curves through to complete return to normal but in 


all cases the trend has been a reciprocal relationship 
between blood copper and iron, the copper dropping 
from a hypereupremin toward the normal at about the 
same rate that the iron content rose toward its normal. 

The most likely conclusion to be drawn from the 
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Blood copper and iron valve/! after maerirc hemor- 
rhage from nicer in man 
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finding of a high blood copper content in atmo-t all 
cases of anemia, is that the copper is brought into use 
from the body reservoirs to stimulate hematopoiesis. 

The possibility of a copper anemia with an insuffi- 
cient intake of copper and a depletion of the body 
stores has been suggested following' some experimental 
work on rats and other animals (101. By maintain- 
ing these animals solely on a diet of milk collected in 
glass or earthenware containers and. restricting the 
copper intake entirely over a considerable period of 
time, an anemia has been produced in which low blood 
iron and hemoglobin were accompanied by liypocupre- 
mia. This is theoretically and experimentally possible 
but our results with large numbers of anemias, ns well 
as the work of others, indicate that the body store- 
house supply of copper is exhausted only in very rare 
instances in human subjects. 

Attempts to apply the results of experimentation on 
animals to man often lead to erroneous conclusions. 
The artificial conditions employed in making the diet 
copper-free for experimental animals cannot be practi- 
cally applied to studies on human beings. Copper is 
present in ordinary drinking water. Any diet, which 
approaches normal, including in it vegetables, fruits, 
meats, liver, pasteurized milk, and sea foods is com- 
paratively rich in copper. The elevated blood copper 
In cases of massive bleeding from ulcers indicates 
that even with the restricted diet of the patient with 
gastric or duodenal ulcer, the body stores are not 
usually exhausted. 

It seems, therefore, that hyperenpremia represents 
a response to an emergency and that the mobilization 
of copper is effected to stimulate hematopoiesis and 
combat the anemia present. 
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The Effect of Bleeding Ulcers and Hemorrhagic Anemia 
Upon Whole Blood Copper and Iron 

By 

ADOLPH SACHS, M.D * 

OMAHA, NEBRASKA 


C OPPER is now definitely known to play a part in 
the mechanism of hematopoiesis although its exact 
role is not clearly understood. Experimental work and 
observation, however, indicate that it acts as a cata- 
lyst. Its presence makes possible the utilization of the 


Under normal conditions the amount of copper in 
whole blood shows remarkably little fluctuation. The 
average amount in the blood of adults is 0.132 mg. of 
copper per 100 c.c. (7), which appears to be the 
optimum for its catalytic role in normal hematopoiesis. 
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building materials, iron and protein, necessary for the 
manufacture of hemoglobin and erythrocytes. Copper 
plays a direct part in red cell production (1) and cata- 
lyzes the conversion of stored iron into the hemoglobi- 
nous form '(2, 3, 4, 5, 6). 

■^Professor ot Medicine, Creighton University School o£ Medicine. 
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However, in the event that the iron or hemoglobin 
content of the blood is reduced, the copper usually 
rises quickly. Hypercupremia is the usual response- to 
hypoferronemia. 

We have had occasion to see such response many 
times in analyses of blood taken from patients suffer- 
ing from various types of anemia (7, 8) . More recently 
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chloride and ending at 0.38 per cent. (Normal is 0.44 per 
cent to 0.34 per cent). Other laboratory and X-ray work 
was negative. 

Liver and iron were administered in large doses and 
eight blood transfusions were given, but the red count con- 
tinued to drop. A month after admission the spleen be- 
came palpable and olive-green stools developed. The re- 
ticulocyte count at this time was 74 per cent. 

In August, 1936, the blood examination showed the fol- 
lowing: Red blood cells 580,000, reticulocytes 39 per cent, 
15 normoblasts per 100 white ceils, white blood cells 17,000 
with 34 per cent stab forms, platelets 148,000. There were 
marked anisocytosis and hypochromia. 

Following two blood transfusions a splenectomy was 
done under gas and ether anesthesia. Two more trans- 
fusions were given post-operatively. The jaundice began 
to disappear two days after the operation, and the led 
cell, hemoglobin, reticulocyte, and platelet counts began to 
rise. The patient felt much better and within a few weeks 
he was able to walk around the ward. 

In October, 1936, the patient gradually became weaker, 
and the mild jaundice reappeared. The red cell count 
dropped to 1,200,000, the hemoglobin to 24 per cent, and 
the' reticulocyte count to 28 per cent. Numerous trans- 
fusions were given, but he expired rather suddenly on 
October 18. 

The spleen, removed at operation, weighed 560 grams. 
The capsule was thin and fairly smooth. The organ was 
doughy in consistency and on sectioning showed a dark 
red firm pulp, with fibrinous trabeculae and vessels which 
were retracted leaving a slightly puckered cut surface. 
The follicles were faintly visible and were grey in color. 
The microscopic section showed the malpighian bodies to 
be of normal size with well developed germinal centers. 
The arteries within the malpighian bodies were but 
slightly thickened and presented, occasionally, a slight 


hyalinization of the walls. The red pulp showed a marked 
congestion of the sinuses. The reticulum cells were scant. 
In many areas hemosiderin deposits were found. The 
trabeculae and splenic capsule were of normal appearance. 

Post Mortem Examination: There was an enlargement 
of the liver due to infiltration by hematopoietic tissue. 
Smears of the bone marrow of the sternum, obtained by 
biopsy on August 14, 1936, and sections obtained from the 
bone marrow of the vertebrae, ribs, and sternum at 
autopsy on October 18, 1936, were examined by Dr. John 
Grill of the Department of Pathology. The morphological 
appearance of the bone marrow was very similar in all 
preparations. There were many closely packed, mature 
erythrocytes. Megakaryocytes were present, but not in an 
abundant amount. There were islands of closely packed 
normoblasts which contained dense, dark bluish stained, 
pyknotic appearing nuclei. Among the normoblasts there 
were megaloblasts with polychromatic cytoplasm, a reti- 
cular distinct chromatin network and in most instances 
without nucleoli. The cells of the leukopoietic series were 
found in normal proportions. Megaloblasts and myelocytes 
were scattered throughout sections and smears of the bone 
marrow. Eosinophilic myelocytes and metamyelocytes were 
quite outstanding in some places. There were also mature 
granulocytes. 

The following tables show the important laboratory 
findings in these two cases: 

DISCUSSION 

The congenital form of hemolytic jaundice is usually 
much easier to recognize than the acquired type. The 
former pursues a long chronic course and usually no 
serious clinical manifestations arise. The acquired 
type may commence more abruptly and run a short 
stormy course leading to death within a period of a 
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H EMOLYTIC jaundice is a disease primarily due 
to increased fragility of the erythrocytes and 
characterized by anemia, increased destruction of red 
blood cells, acholuric icterus, splenomegaly, and a pro- 
nounced increase in the reticulocyte count. There are 
two forms of the disease, the congenital and the 
acquired, the first being the more common. The con- 
genital type belongs to the inheritable diseases, occur- 
ring often in several successive generations, occasion- 
ally in several members of a family without cases 
among the ascendants, and also in a strictly congenital 
form, a single member of a family being affected from 
birth. 

Imperfect accounts of the congenital form were 
given in 1885 by Murchison (1) and in 1890 by Wilson 
(2), but it was not until 1900 that the first accurate 
description was published by Minkowski (3). This was 
soon followed by articles in France by Gilbert, Cas- 
.taigne and Lereboullet (4) and in England by Barlow 
and Shaw (5), Ten years later the condition was de- 
scribed in America by Tileston and Griffen (6) and 
shortly afterwards by Thayer and Morris (7). The 
true nature of the disease was little understood until 
1907 when Chauffard (8) discovered the significant 
fact that the red cells showed a markedly diminished 
resistance to hypotonic salt solutions and reported (9) 
the presence of reticulated red cells in large numbers. 
Widal (10) was the first to desci'ibe the acquired type 
of the disease in detail and to recognize its hemolytic 
nature, although Hayem (11) had reported similar 
cases in 1898. The congenital form often is alluded to 
as the Minkowski-Chauffard type and the acquired 
form as the Hayem-Widal. 

The following cases are presented because they 
demonstrate unusually severe grades of hemolytic 
jaundice and illustrate the pronounced contrast that 
may occur in response to splenectomy. 

CASE REPORTS 

Case 1. The patient was a white female, aged 41. She 
entered the hospital September 10, 1930, complaining of 
weakness, pain in the left upper quadrant and slight 
jaundice.. The weakness started about six weeks before 
admission and became progressively worse. The week be- 
fore admission she had three attacks of pain in the left 
upper quadrant which came on after eating and were re- 
lieved by vomiting. At this time she noticed that her skin 
and eyes were slightly yellow. There was no history of 
any food intolerance, hematemesis, or melena, but the 
stools were olive-green in color. 

The family history was essentially negative. 
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The physical examination revealed a thin, white female, 
not acutely ill. She appeared anemic and was slightly 
jaundiced. The spleen was palpable and there was some 
tenderness in the left upper quadrant. 

The blood examination on admission showed the red cell 
count to be 1,670,000, hemoglobin 35 per cent, color index 
1.0, reticulocytes 19 per cent, white blood cells 4,000, 
polymorphonuclear cells 66 per cent, lymphocytes 34 per 
cent, platelets 130,000. 

The icterus index was 50. The fragility of the red cells 
was increased, initial hemolysis beginning at 0.46 per cent 
of sodium chloride and ending at 0.32 per cent. (Normal 
is 0.44 per cent to 0.34 per cent). The urine was positive 
for urobilinogen. X-ray examination of the gastrointes- 
tinal tract was negative. The van den Bergh reaction was 
indirect. 

The patient was given liver and blood transfusions, but' 
the red cell count rose only to 2,280,000 and the hemoglobin 
to 40 per cent. 

A splenectomy was done. The spleen was found to be 
non-adherent and weighed 700 grams. It shrank to about 
one-half when removed. On pathological examination the 
malpighian bodies were distinctly visible. Microscopic ex- 
amination showed that the follicles were not decreased. 
There was no fibrosis. There were relatively few lympho- 
cytes, hut an intense proliferation of endothelial leuko- 
cytes, many of them irregular in size and shape and some 
showing mitosis, were seen. The splenic pulp also showed 
a predominance of endothelial leukocytes. The liver was 
enlarged but smooth. The gall bladder was distended but 
no stones were felt. 

A few days after operation a blood count showed the fol- 
lowing: Red blood cells 2,120,000, hemoglobin 30 per cent, 
color index .71, reticulocytes 24 per cent, 7 normoblasts 
per 200 white blood cells, white blood cells 44,900, poly- 
morphonuclear cells 83 per cent, lymphocytes 13 per cent, 
platelets 689,000. The jaundice began to decrease and 
finally disappeared. The patient felt much better and was 
discharged from the hospital October 30, 1930. The red 
cell count on discharge was 3,550,000, hemoglobin 47 per 
cent, white cell count 10,250, and reticulocyte count 21 per 
cent. This patient made an uneventful recovery and has 
remained well. 

Case 2. The patient was a white male, aged 53, who 
entered the hospital .Tune 3, 1936, complaining of progres- 
sively increasing dyspnea, mild jaundice, and generalized 
weakness. These symptoms began three months previously 
following a cold. 

The family history was essentially negative. 

Physical examination revealed nothing but a slight 
lemon-yellow tinge to the skin. 

The examination of the blood on admission provided the 
following data: Red blood cells 2,700,000, hemoglobin 49 
per cent, color index 0.9, marked anisocytyosis, reticulo- 
cytes 33 per cent, 4 normoblasts per 100 white cells, white 
blood cells 11,500, with 44 per cent stab forms, lympho- 
cytes 26 per cent, monocytes 10 per cent. 

The icterus index was 13 and the van den Bergh re- 
action was indirect. The urine showed urobilinogen but no 
bile. The fragility of the erythrocytes was increased, 
initial hemolysis beginning at 0.50 per cent of sodium 
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few months. Failure to recognize and diagnose it is 
due in a large part to unfamiliarity of physicians with 
the disease. Although the clear cut text book type of 
case is distinctive, there are many cases presenting a 
clinical picture that may easily be confused with other 
types of blood dyscrasias and jaundice. 

Acquired hemolytic jaundice may be secondary to 
some acute infection such as malaria, tuberculosis, or 
syphilis, but in most cases, as in those reported, the 
cause is not determined. The course of the disease 
may be acute, chronic, or chronic with periods of re- 
mission and relapse. Although the clinical picture of 
the acquired and congenital forms show striking simi- 
larity, there are some points of difference. Most out- 
standing are the episodes of pain and fever, the pro- 
found anemia, and the moderately intense jaundice 
which frequently accompany the acquired form, but 
are seldom noted when the disease is of the congenital 
type. 

Acquired hemolytic jaundice is characterized by 
three major features, (1) splenomegaly, (2) anemia, 
(3) mild jaundice, and three minor features, (1) in- 
creased fragility of the red cells, (21 aeholuria, (31 
hyperreticulosis. The disease may begin with a sudden 
onset of violent pain, fever, and jaundice resembling 
that of a common bile duct obstruction, or it may 
begin insidiously with increasing weakness, anemia, 
mild icterus, and a sense of discomfort or pain in the 
left upper quadrant of the abdomen. Occasionally an 
enlarged spleen causing abdominal distress or a drag- 
ging sensation in the left side is the first symptom. 
During a crisis the spleen may enlarge considerably 
and then disappear under the costal margin when the 
exacerbation is over. 

The jaundice of hemolytic icterus is usually mild. 
It deepens during a crisis, but never becomes dark 
brown as in a long standing obstructive jaundice. It 
is caused by an arc-cumulation of the products of cell 
disintegration that the liver is unable to care for 
properly. A certain amount of altered pigment is ab- 
sorbed into the blood stream. 

The erythrocytes show increased fragility to hypo- 
tonic solutions of sodium chloride. Normal red cells 
show beginning hemolysis at about 0.44 per cent of 
sodium chloride and complete hemolysis at about 0.34 
per cent. In hemolytic jaundice hemolysis may begin 
at 0.70 per cent of sodium chloride and be complete at 
0.46 per cent or 0.50 per cent. Certain authors have 
looked upon the increased fragility of the red cells as 
being pathognomonic of the disease. In some cases, 
however, the fragility is normal especially where an 
extreme hyperreticulosis exists. Decreased resistance 
of erythrocytes is not confined necessarily to hemolytic 
jaundice. 

The anemia varies greatly in different cases and at 
different times in the same case. Anisoeytosis is usu- 
ally quite marked, and there is a predominance of 
microcytes. 

Reticulated red cells are greatly increased. Reynolds 
(12) reports a case in which the reticulocyte count 
reached 95 per cent. In his case the fragility of the 
erythrocytes was about normal, but he states that the 
large number of reticulocytes may have obscured the 
fact that the mature red cells were abnormally fragile. 
Some investigators believe that immature red blood 
cells, at least in certain disorders of the blood, are 
more resistant to hemolysis by hypotonic sodium 


chloride solution than the adult cells; other’s do not 
agree that this is true. Dreiling, Brody and Randall 
(13) reported a case in which the fragility test showed 
a beginning hemolysis at 0.5 per cent of sodium 
chloride and complete at 0.3 per cent on three occa- 
sions. At one time the reticulocyte count rose to 63 
per cent. 

Normoblasts are found occasionally, and polychroma- 
tophilia is often marked, but there is usually no 
granular degeneration. There are no characteristic 
changes in the leukocyte picture. 

The stools are usually normal in color and consis- 
tency, but it is interesting to note that in the cases 
reported the patients developed olive-green stools at 
the same time that the spleen became palpable. 

The absence of bile pigment from the urine (aeho- 
luria) in the presence of jaundice is usually found, 
but urobilin is often present. Giffen (14) reports a 
case of spontaneous hemoglobinuria in hemolytic 
jaundice. He found three other cases of this type in 
which the diagnosis of hemolytic jaundice was well 
established and an occasional .case of questionable 
diagnosis that had been reported in German and 
French. He further states that from a study of both 
the clinical and the immunologic data, it seems justi- 
fiable to conclude that the hemoglobinuria of hemolytic 
jaundice is not due to syphilis, that it is not brought 
on by exposure to cold, and that the mechanism of 
hemolysis is not analogous to that in paroxysmal 
hemoglobinuria due to chilling. 

Snelling and Brown (15) reported a case of a six 
year old child with hemolytic jaundice in which bone 
changes were found. The outer table of the skull was 
apparently gone and the diploe was in lines radiating 
out from the inner table with a very hazy appearance. 
The long bones were less dense than usual, and the 
growing ends, except the lower ends of the humerus, 
showed large spaces almost cystic in type between the 
trabeculae. The small bones of the hand showed this 
cyst-like arrangement to the fullest extent. 

Bell (16) observed a case of a 15 year old male with 
acquired hemolytic icterus in which marked thicken- 
ing of the skull occurred before splenectomy and the 
increase was about twice to three times normal thick- 
ness after splenectomy. This illustrates the marked 
activity and involvement of the bone marrow. No 
bones except the skull were involved in this process. 
Splenectomy brought about a permanent cure of the 
disease. 

All of the symptoms of acquired hemolytic jaundice 
are subject to exacerbations sometimes accompanied 
by fever and always resulting in increased blood de- 
struction. These exacerbations often follow dietary 
indiscretions, fatigue, or excitement. Occasionally one 
of the main symptoms of the disease, the increased 
fragility of the red cells, the splenomegaly, or even the 
jaundice may be absent. 

DIFFERENTIAL DIAGNOSIS 

In general these cases must be differentiated from 
other diseases accompanied by jaundice, splenomegaly, 
and anemia. 

(1) Diseases with jaundice : 

(a) Obstructive jaundice is excluded by the in- 
creased urobilin content, the absence of clay colored 
stools, and aeholuria. Cholelithiasis is probably the 
most frequent source of error in the diagnosis of 
hemolytic jaundice because about 60 to 70 per cent of 
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other hemolytic agents, (4) a lessened tendency 
toward hemoglobinuria and jaundice after the ad- 
ministration of hemolytic agents, (5) a decrease in 
the volume of the portal blood, (6) the conversion of 
the bone marrow into red marrow and an actual in- 
crease in the volume of the marrow which can hardly 
be explained as merely compensatory to the anemia 
following splenectomy, and (7) the hypertrophy of the 
lymphatic tissues which seems to be due principally to 
hyperplasia of the endothelial cells. 

The pathogenesis of the disease has been explained 
in two ways (25) . One group of investigators (Widal, 
Vaquez and others) believe that it is essentially an 
increased fragility of the red cells, or, in other words, 
that the cause of the disease is to be found in a per- 
version of the function of the bone marrow so that it 
produces cells that are more easily fragmented than 
is normal. According to this theory, the splenomegaly 
is merely the reaction of the spleen to the presence in 
the blood of an increased number of cells that are 
ready for destruction. The other school (Minkowski. 
Chauffard and Banti) believe that the cause of the 
disease lies in the spleen. This organ for some reason 
becomes over-active and destroys more cells than it 
does under normal conditions. The latter view is 
strongly supported by the great improvement that fol- 
lows splenectomy. The occurrence of occasional cases, 
typical in every respect except that the resistance of 
the red cells is normal, also points toward the splenic 
origin of the disease. However, neither of these 
theories is adequate to explain all of the findings. 

Haden (26) gives a good explanation for the in- 
creased fragility of the red cells in congenital hemoly- 
tic jaundice, and since the process is somewhat similar 
in the acquired type it is worth while to give his con- 
clusions. He finds that the diameter of the red cell in 
congenital hemolytic jaundice is decreased out of pro- 
portion to the change in volume, so it is apparent that 
the thickness of the cell must be increased and that 
the cell must tend to a spherical instead of biconcave 
shape. He made some experiments which indicate that 
the increased fragility is dependent on the spherocy- 
tosis or altered shape of the cells which affords a 
possible explanation for the increased hemolysis 
characteristic of the disease. He concludes that the red 
cells in congenital hemolytic jaundice constantly ex- 
hibit spherocytosis, best shown by the increased 
yolume-thickness index. The diameter of the red cell 
in this condition is always less than normal, and the 
volume is variable. There is a direct relation between 
the volume-thickness index and the fragility. In con- 
genital hemolytic jaundice the erythrocytes have at 
the beginning one of the shapes, through which a 
normal cell must pass when placed in successive di- 
lutions of hypotonic salt solution, and so may be re- 
garded as nearer the hemolysis point. 

The pathogenesis of the jaundice seen in hemolytic 
icterus is best described by Rich (27). He classifies it 
as “retention jaundice” and states that it is recognized 
clinically by the following characteristics: (1) the 
bilirubin of the plasma which has never passed 
through the liver cells and is, therefore, unmixed with 
the constituents of the bile, gives the indirect van den 
Bergh reaction, (2) the stools contain an increased 
amount of urobilin because, in the face of the in- 
creased production of bilirubin, the liver is excreting 
more of the pigment than normally even though it 


cannot excrete enough of the excess to prevent jaun- 
dice, and (3) the urine contains an increased amount 
of urobilin but no bilirubin. It is free from bile salts 
which are formed in the liver and are absent from the 
urine unless they have been poured into the blood by 
the escape of whole bile from the canaliculi. Rich also 
states that jaundice resulting from over-production of 
bilirubin, in the absence of depressed liver function, 
rarely if ever occurs, because of the great reserve 
excretory power of the liver and because bilirubin is, 
as far as we know, formed only from the hemoglobin 
of destroyed red cells. Therefore an excessive for- 
mation of bilirubin is associated -with an excessive de- 
struction of red cells and an attendant depressing 
effect of anemia upon the liver. In hemolytic jaundice, 
in which there is an over-production of bilirubin, there 
is an anemia which depresses the excretory power of 
the liver. He also suggests that reticulocytes, which 
are present in high percentage, require more oxygen 
for their own metabolism than mature red cells, and 
may not be able to supply the tissues with oxygen as 
readily. This may be another factor in a depressed 
excretory function of the liver. 

PATHOLOGY 

Thompson (2S> studied the spleens of thirty cases 
of typical hemolytic icterus and states that they all 
presented the same definite and characteristic changes. 
He describes the spleen of the typical hemolytic 
jaundice case as weighing 1000 to 1500 grams. It is 
usually easily removable at operation, being relatively 
free from adhesions. On section the fresh spleen pre- 
sents a uniform and fairly characteristic appearance. 
The cut surface is relatively dry, dark purplish-red in 
color, and homogeneous in texture, bulging slightly 
above the capsule. The malpighian bodies are seen. 

Thompson states that the microscopic appearance is 
uniform in all instances. The malpighian bodies are 
small and far apart. The venous sinuses are enlarged, 
widely separated, and frequently empty. The sinus 
endothelium is prominent, and the outline of these 
cells often bulges into the lumina of the sinuses. The 
pulp is a mass of closely packed red cells and this 
diffuse infiltration is the most striking feature of the 
microscopic appearance. There is no increase of con- 
nective tissue and no visible increase of iron pigment. 
The so-called iron incrustations are frequently en- 
countered, usually within the trabeculae. There is no 
visible evidence of phagocytosis of the red cells, and, 
except for an occasional lymphocyte, one finds nothing 
but red cells distending, distorting, and dilating the 
pulp. He concludes that hemolytic jaundice is a defi- 
nite clinical and pathological entity and that no dif- 
ference exists between the congenital and acquired 
types. 

PROGNOSIS 

Since hemolytic jaundice is a disease of the reticulo- 
endothelial system (25) it would be unreasonable to 
suppose that there would be no recurrences following 
splenectomy. A number of authors have called atten- 
tion to this possibility and have seen cases where re- 
currence developed. Usually, however, the character- 
istic exacerbations do not return after splenectomy. 
The jaundice promptly disappears. In the absence 
of the spleen, red cell disintegration takes place in 
various remote areas of the body, probably in the bone 
marrow and possibly in the hemolymph nodes. Under 
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the cases are complicated by gall stones. Pemberton 
(17) reported on 118 cases of hemolytic jaundice, in 
which splenectomy was done, between 1908 and 1931, 
at the Mayo Clinic, and found conclusive evidence of 
disease of the gall bladder, with or without stones, 
occurring as a secondary complication in 68 per cent 
of the cases. Many patients have been operated upon 
for cholelithiasis, under the mistaken belief that the 
jaundice was of the obstructive type. The van den 
Bergh test is an aid in differentiating between hemo- 
lytic and obstructive jaundice. 

(b) Acute infectious diseases with jaundice. In 
yellow fever and spirochetal jaundice, icterus is the 
outstanding feature. Jaundice is not uncommon in 
pneumonia and streptococcal septicemia. In these dis- 
eases it is probably hemolytic in origin. 

(c) Familial icterus of the new-born is a very 
rare disease in which several children of a family are 
afflicted with deep jaundice shortly after birth. They 
usually die within a few days. 

(2) Diseases with splenomegaly: 

(a) Banti’s disease or splenic anemia. Cirrhosis 
of the liver is usually present in the later stages of 
this disease and reticulated red cells are not abundant. 
Jaundice is not often present. 

<b) In Gaucher’s disease or large-celled spleno- 
megaly there is a yellowish discoloration of the skin, 
but true jaundice is lacking. The spleen is enormously 
enlarged and the liver less so. A moderate anemia 
may be present. 

(c) Syphilis of the liver may be accompanied by 
great enlargement of the spleen, but usually jaundice 
is absent. Syphilis may lead to true acquired hemo- 
lytic jaundice. The results of the fragility test and 
of anti-syphilitic treatment will lead to a correct 
diagnosis. 

(d) Cirrhosis of the liver in the early stage does 
not show much enlargement of the spleen or jaundice 
except in the Hanot’s type. Here the liver is much 
enlarged and jaundice is present. Portal cirrhosis is 
characterized in the late stages by ascites, hemor- 
rhages and signs of collateral circulation. 

( e) In chronic malaria the spleen may be consider- 
ably enlarged, but except in acute attacks, there is 
usually no jaundice. 

(f) Tropical diseases with splenomegaly. Kala- 
azar is diagnosed correctly by finding the organism, 
Leishmania Donovani, in the material obtained by 
puncture of the liver or spleen. 

(g) In leukemia the examination of the blood 
usually makes the diagnosis, but the occurrence of 
aleukemic leukemia must be remembered. 

(h) In Hodgkin's disease the lymph nodes are en- 
larged and jaundice is absent. 

(i) Polycythemia rarely is accompanied by jaun- 
dice, and the red cells are increased in number in con- 
trast to the anemia that accompanies hemolytic 
jaundice. 

(j) Diseases of infancy with splenomegaly. One 
must remember von Jaksch’s anemia, rickets, tubercu- 
losis, and hereditary syphilis. In congenital oblitera- 
tion of the bile ducts the jaundice is of the obstructive 
type. 

(3) Diseases with anemia: 

( a > Pernicious anemia is characterized by macro- 
cytosis, and there is no increased fragility of the 
erythrocytes. 


(b) Acute hemolytic anemia, described bv Lederer 
(18), is characterized by sudden onset, fever, leukocv- 
tpsis and severe anemia. 

(c) Idiopathic hypochromic anemia is character- 
ized by microcytosis, low hemoglobin, and low color 
index. Usually there is no jaundice. 

PATHOGENESIS 

Despite the mystery that has surrounded the spleen 
in the past and the ignorance that still persists ( 19 ) 
regarding the exact nature of its physiologic func- 
tions, two important activities are now' definitely es- 
tablished as centering in this organ. (1) the storage 
of red and white cells, (2) the phagocytic destructive 
activity of the reticulo-endothelial elements, the clas- 
matocytes of the splenic pulp, for the old or injured 
erythrocytes, granulocytes and blood platelets. Under 
physiologic conditions there is maintained a nice 
balance between bone marrow hematopoiesis and these 
splenic functions of cell storage and death. Krumbhaar 
(20), in 1923, proposed the term “hemolytopoietic 
equilibrium” for this balance. He states that bone 
marrow, spleen, liver, lymph nodes, and reticulo-endo- 
thelial apparatus combine to regulate the formation 
and destruction of blood cells in what may be termed 
the ‘‘hemolytopoietic system.” 

It has been the experience in medicine that, when- 
ever any physiologic function is recognized for an 
organ, a disease entity due to a corresponding path- 
ologic dysfunction, may be anticipated, and sooner or 
later will be encountered. Specific clinical entities in- 
volving disturbances in the functions of the spleen are 
known. 

Another function attributed to the spleen (21) is 
the production of lymphocytes. It seems probable, that 
under some pathologic conditions, the endothelial cells 
and leukocytes may multiply and produce anti-toxins 
to counteract toxic substances brought to them. The 
most striking example of this is seen in typhoid fever. 

During exercise (22), and in certain pathologic con- 
ditions, the spleen extrudes blood into the circulation 
to maintain circulatory balance. The ancients believed 
that the spleen had some relation to exercise and 
thought that the wind of runners was improved by 
splenectomy. The basis for this idea is not known. It 
may have been due to the prevalance of malarial 
splenomegaly, for this condition would obviously have 
an influence on exercise. The work of Barcroft (23) 
on the volume of the spleen indicated that the contents 
are expelled into the circulation during exercise. 

The spleen seems to be. the leading organ in the iron 
metabolism of the body (24) ; but just how this iron, 
derived from the breaking down of red cells, is carried 
from the spleen and formed into bile pigments has- not 
been discovered since no free hemoglobin has been 
recognized in the splenic vein. It is probably tied in 
some way to the cells so that it is difficult to prove its 
presence. The spleen, like the rest of the reticulo- 
endothelial system, seems to be active in storing 
foreign coloring material as well as body-produced 
coloring matter. The endothelial cells of this system 
also have an intimate relationship to the metabolism 
of lipoids. 

The important effects of experimental splenectomy 
(22) may be summarized as follows: (1) the occur- 
rence of secondary anemia, (2) the production of 
leukocytosis. (3) the increased resistance of the 
erythrocytes to hypotonic sodium chloride solution and 
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I F some relatively innocuous agent or procedure 
could be found that would abolish or greatly di- 
minish the secretion of acid by the stomach, it should 
be of value in the treatment of peptic ulcer. In an at- 
tempt to understand more completely the control of the 
secretion of hydrochloric acid by the stomach, and 
with the idea in mind that some method might be ob- 
tained to produce temporary anacidity, the eft'ect of a 
number of substances on gastric secretion in man and 
dog has been studied. These substances include: 

I. Drugs acting on the autonomic-sympathetic 
system 

A. Atropine 

B. Bellafoline 
G. Novatropin 
D. Methatropin 
E. Ergotamine 
II. Emetics 

A. Apomorph ine 
33. Apocodeine 

C. Emetine 

D. Quinine 


METHOD OF EXPERIMENTATION 


Experiments were performed on dogs with Pavlov 
pouches aud on patients with chionic duodenal ulcer. Two 
■fPfe of gastiic stimulants weie used — food and hista- 
mine. Fractional test meals of crackers and water, and 
subcutaneous injections of 0.5 mgms. of histamine (erga- 
mnie acid phosphate, ‘Tmido-Roohe”) were employed us 
ina gastric secretory stimuli in fasting patients. The dogs 
were fed 200 grams of meat, 200 c.c. of milk, and 200 e.e. 

water, or given 1 mgm. of histamine subcutaneously. 
Samples were withdrawn from the stomach of the patients 
every Un minutes for two hours before and after the test 
meal or histamine injection, and for seven hours from the 
pouches of the dogs after a meal, and for two hours before 
anil after histamine. The acidity of the stomach contents 
was determined by titration with 0.1% Normal NaOH, 
QpK-r's reagent and phenophthaleiu being used as indi- 


mgs acting on autonomic-sympathetic system: Atro- 
iII ' e ’ '“‘-"'lafoline, Novatropiu, Methatropin. 

AH. who have observed the action of atropine (1) on 
gastric secretion in animals agree that the secretion is 
locked in all its normal phases. The literature has been 
viewed recently by Gray (2) and an analysis of the 
, e a(; tion of atropine on the parietal cell has been 
it ■ 6 v Us ‘ n £ Mrictly controlled quantitative methods, 
t • ',5 s shown that atropine decreases, but does not abolish, 
awmine stimulation of the parietal cell. 

e find a difference of opinion as to the effect of atro- 
ue m man. Porter (3) found that the volume of gastric 
rtitlcm Wa s reduced after atropine, but that the free 
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acidity was not changed. Others have found that the 
volume of secretion was reduced but that the free acid was 
higher (Klumpp and Bowie, Pollaud, Kalk and Siebert 
( 1) ). Keefer and Bloomfield (5) found that “not only was 
the total amount of secretion diminished, but the type of 
secretion curve was markedly altered.” Rehfuss (6) found 
that the “psychic phase” was reduced, but that atropine 
did not abolish secretion. Winkelstein (7) found that atro- 
pine depressed the primary phase, and “also acts to sup- 
press somewhat the chemical phase.” Klein (8) says that 
in dogs all three phases of gastric secretion can be 
abolished by atropine, but in man the chemical phase can- 
not be suppressed. Roberts, Lockwood and Chamberlin (9) 
found that atropine reduced acidity and they thought that 
the regurgitation of bile caused by relaxation of the 
pyloric sphincter might neutralize the acid and cause 
the decrease. Others believing that atropine reduced 
gastric acidity clinically were Riegel, Bergmann, Mathieu, 
Schmidt, Chiari, Moore and Kilroe; Bennett, Loeper and 
Fau; Rail, Schiif and Kellerman; and Hernando (10). 
Bastedo (11) and Palmer (12) thought that it depiessed 
gastric secretion only when untoward side actions were 
present, and Bastedo says that in the small doses which 
are used in man atropine is practically without effect on 
gastric secretion. Crohn (13) studied two patients with 
normal secretion periods. He found a slight rise of average 
total acidity when he gave one milligram atropine by hypo- 
dermic injection forty-five minutes after a meal. In two 
patients with continuous secretion he found that atropine 
stopped the secretion in an hour, and reduced the average 
total acidity. The same dose of atropine by mouth was 
ineffective. He also used belladonna until side actions were 
manifest. A test meal then showed an increase of average 
total acidity from S5.3fo to 104. 5 r o. The duration of 
secretion was decreased, however, to three hours. A 
careful study of the methods used in human subjects will 
reveal that most of the inconsistencies are due to differ- 
ences in atropine dosage, differences in duration of the 
test period and the time of injection of the atropine, and 
differences in criteria used for determining inhibition of 
secretion. If doses adequate to dry the mouth are given, 
the total IIG1 output by the stomach is always decreased, 
the acidity may not change, or may increase or decrease. 

Clinically both atropine and belladonna have been used 
extensively to reduce gastric secretion. In experimental 
work on gastric secretion in man and dogs, atropine has 
been generally used. We wondered if all of the belladonna 
principles supposedly present in proprietary products 
might prove more effective than the atropine derivative 
alone. We therefore attempted to compare the effects of 
atropine with one of the proprietary products of bella- 
'donna, namely bellafoline, in man and in the dog. 

RESULTS 

Table I shows the results of a comparison of the 
effect of subcutaneous injections of atropine or bella- 
foline on the gastric secretory response of the Pavlov 
pouch to histamine. Ten experiments were done with 
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other hemolytic agents. (.1) a lessened tendency 
toward hemoglobinuria and jaundice after the ad- 
ministration of hemolytic agents, (5) a decrease in 
the volume of the portal blood, (ti) the conversion of 
the hone marrow into red marrow and an actual in- 
crease in the volume of the marrow which can hardly 
be explained ns merely compensatory to the anemia 
following splenectomy, and (7) the hypertrophy of the 
lymphatic tissues which seems to he due principally to 
hyperplasia of the endothelial cells. 

The pathogenesis of the disease has heeti explained 
in two ways i231. One group of investigators (Widal. 
Vr.'picr and others' believe that it is essentially an 
increased fragility of the ml cells, or. in other words, 
that the cause of the disease is to be found in a per- 
version of the function of the bone marrow so that it 
produces eel!« that are more easily fragmented than 
i« normal. According t" this theory, the splenomegaly 
is merely the reaction «»f the spleen to the presence in 
the IJoesi of tin increased number of cells that arc 
ready for de*trsirtion, The other school 'Minkowski, 
Chauffard ami Ramis believe that the cause of the 
d:.*f». , e lies jti th.e rplnn, This organ for some reason 
hwtitc.i ot< r-r.ctiio and destroy/* more roll* than it 
ilwi under r.orn.rd conditions. The latter viiw is 
str-rgiy supported by the great improvement that fol- 
1 -ws spit nett. my. The icrurri t;e» of «<i*-.'n>d»iinl case ,-, 
typical in *very rc'pi-:*. exc-pt that the rc-islam-e of 
the red rr’ls i«. normal. n!*u pi-int* toward the splenic 
rrigin of the dis* However. neither of these 
th-oriis • a'h-juate to explr.tn ail of the finding*. 

linden fives ;* pout explanation for tin- in- 

rp.vcd fragility vf th* red ell- in congenital hemoly- 
tic jaundice, and rime th< priv*." -e.n'.i what similar 
jti the arpiir.d tjpo it h north, while *<> give ); i-. rnn- 
rh, He finds that the di.-ccr r of the r< d cell in 
congenital }.emolyt>r jnundne is do*ir.v ed out of pro. 


jv.fSi-p 

t« ih, 

rhn Hpr 

In rbm-.e, o> g app-arent fba! 

U o Jim 

■km- •■ 

th«* 

ci 1! iv 

if*. !*■' incri-as.-l 

and that 

th«- cell 

mtikt 


R ! pV.» 

■rie.i! imte.-.d of 

bironrnv.- 

rhr.je. 

He made feme 

ex; eri 

ir.'.eet', which tr.'! 

icate that 

! r. '■ iff 

r- ( *•, ti * 

tr.vgdi! 

V !-■ d. 

'p'ndc.t on the 

rpher»cy. 

tceb <v 

r alter 

i-l »hnj 

•- of 1 

the nib. V.hl-h 

afford" a 

j.-.iibb 

• r.vj.J 

r. tuition 

for 

th** in.-rea'-ei! 

heme!,' ?;■: 

f V «- v r * 

<T) ’•!:,* 

of th'* li 

Si **■'** *' 

. H>* cm. dud' •* th 

at the red 

crib in 

ccngi 

nil :d be 

•mojyiie jaundice om-i 

I.T.tiv e*- 

bibit * 

jdwriv 

yto-i', 

1 it*'-? 

:■!,<. v. ;i by the 

»r.cn asc.l 

vrlarw' 

■thick pi 

e- itlrb 

k. Th 

'• dinmi ter of th 

;e ri d fi ll 


it; thi” condition i- always j. -•* than normal, and tin- 
volume f variable. Th.ere j n a dir.ct relation b<tv.e>n 
the %o!utr.e«fl.ir»;n> ?s index rir,d the fragility In ron- 
pnita! lome'ytic jaundice the t ry;hrncyt< have at 
th/- beginning on*- of the «hnj»< through which a 
normal tel! must par-, when pbv-id in jiijer*-s - iive di- 
lutions of hypo topic salt solution, and so may he re- 
gard'!! a* nearer the li*-m»»ly* • !■-• point 
The pathogi TU * S‘> of the jaumiiee !■' e;; m hemolytic 
ir term, js li. it ib 'cribed by Rich 1 117 ) He classifies it 
a*- “retention jaundice" and states that it i« recognired 
clinically by the following characteristics . ill the 
bilirubin of the phi'tna v, lii. !> ha« never puss-d 
through the liver celh and K therefore, urimixed with 
the constituents, ,,f the bile, gives the indirect van den 
Ib rrh renet inn, (2? tin- stools contain an increased 
amount of urobilin la-an-e, in il;e face of the in- 
rrea»rd produrlion of bilirubin, tli<- liver is excreting 
m.ore of the pigment (linn normally even though it 


cannot excrete enough of the excess to prevent jaun- 
dice, and (3) the urine contains an Increased amount 
of urobilin hut no bilirubin. It is free from bile salts 
which are formed in the liver and arc absent from the 
urine unless they have been poured into the blood by 
the escape of whole bile from the canaliculi. Rich also 
states that jaundice resulting from over-production of 
bilirubin, in the absence of depressed liver function, 
rarely if over occurs, because of the great reserve 
excretory power of the liver and because bilirubin is, 
ns far as we know, formed only from the hemoglobin 
of destroyed red cells. Therefore an excessive for- 
mation of bilirubin is associated with an excessive de- 
struction of red ceils and an attendant depressing 
effect of anemia upon the liver. In hemolytic jaundice, 
in which there is an over-production of bilirubin, there 
is an anemia which depresses the excretory power of 
the liver. He also suggests that reticulocytes, which 
are present in high percentage, require more oxygen 
for their own metabolism than mnture red cells, and 
may not he able to supply the tissues with oxygen as 
readily. This may 1«* another factor in a depressed 
excretory function of the liver. 

PATHOLOGY 

Thompson (2K* studied the spleens of thirty cases 
of typical hemolytic icterus and states that they all 
presented the same definite and characteristic changes. 
He describes th<* spleen of the typical hemolytic 
jaundice ca«e n« weighing 1(100 to 1300 grams. It is 
usually easily removable at operation, being relatively 
free from adhesions. On section the fresli spleen pre- 
sents a uniform and fairly characteristic appearance. 
The rut surface is relatively dry, dark purplish-rod in 
color, and homogeneous in texture, bulging slightly 
above the capsule. The malpighian bodies arc seen. 

Thompson states that the microscopic appearance is 
uniform in all instances. The malpighian bodies are 
-mall and far apart. The venous rinuses are enlarged, 
widely separated, and frequently empty. The sinus 
endothelium is prominent, ami ihe outline of these 
ndls often bulges into the iumina of the sinuses. The 
pulp is a ma“s of closely packed red cells and this 
diffuse infiltration is the most striking feature of the 
microscopic appearance. There is no increase of con- 
nective tissue and no visible increase nf iron pigment. 
The so-called iron incrustations are frequently on* 
cmmtvml, usually within the trabeculae. There is no 
visible evidence of phagocytosis of the red cells, and. 
except for an occasional lymphocyte, one finds nothing 
but red cells distending, distorting, and dilating' the 
pulp. He concludes that hemolytic jaundice is a defi- 
nite clinical and pathological entity and that no dif- 
ference exists bMwvon the congenital and acquired 
types. 

PROGNOSIS 

Since hemolytic jaundice is a disease of the reticulo- 
endothelial system < 23) it would' lie unreasonable to 
suppose that there would he no recurrences following 
splenectomy. A number of authors have called atten- 
tion to tills possibility and have seen cases where re- 
currence developed. Usually, however, the character- 
istic exacerbations do not return after splenectomy. 
The jaundice promptly disappears. In the absence 
of the spleen, red cell disintegration takes place in 
various remote areas nf the body, probably in the bone 
marrow and possibly in the bemoiymph nodes. Under 



810 


American Journal of Digestive Diseases and Nutrition 


these circumstances, the products of red cell destruc- 
tion reach the liver by a longer route and in a less con- 
centrated form. The liver is better able to take care 
of the material, and jaundice results only when red 
cell destruction has reached a higher degree than is 
necessary to cause it when the spleen is present. The 
resistance of the red cells returns to normal in a large 
number of cases. Frequently, even though the patient 
is clinically cured, this resistance of the red cells re- 
mains unchanged. Lord Dawson (32) of England, re- 
ported a case of hemolytic jaundice in which Spencer 
Wells did a splenectomy in 1887. The patient was 
twenty-seven years of age at that time. She recovered 
and the jaundice permanently disappeared. In 1931 
the patient was still in good health for her age. A few 
years previous to this, her blood was examined and 
the fragility of the red cells was found to be still in- 
creased. The reticulated red cell count returns to 
normal. There seems to be no change in the patient’s 
resistance to bacterial infection following removal of 
the spleen. 

Giffen (22) reports a total of 81 cases of hemolytic 
jaundice in which splenectomy was done with a hospi- 
tal mortality of only 4.39 per cent. 

The prognosis in the acquired type is less favorable 
than in the congenital form because death in many 
instances results directly from the anemia or from 
intercurrent infections. 

TREATMENT 

In spite of the fact that X-ray has been beneficial 
in the treatment of hemolytic jaundice, splenectomy is 
the only therapeutic measure worthy of consideration. 
Some men have questioned the advisability of such a 


serious procedure in mild cases, but splenectomy is to 
date the only curvature method of dealing with the 
disease. As Krumbhaar (20) said, “It is in hemolytic 
jaundice par excellence that splenectomy has had the 
greatest success.” The operation, according to llurx- 
thal (29), is effective because it removes the organ of 
red cell destruction, even though it does not remove 
the real cause of the disorder, the fragility of the red 
corpuscles. It should not be done during an acute 
exacerbation. 

Reifenstein and Allen (30) reported three cases of 
chronic hemolytic jaundice that showed definite clinical 
improvement with liver extract, but they believe that 
further observations are necessary before definite con- 
clusions can be drawn. Martin (31), on the other 
hand, states that hemolytic jaundice responds to but 
one form of therapy — surgery. He has found that liver 
extract is unavailing and that whole blood transfusions 
are superfluous in view of the rapidity with which the 
blood count increases to normal after operation. Our 
experience with liver extract in the two cases reported 
shows it to be of little value. 

SUMMARY 

(1) The chief clinical manifestations of acquired 
hemolytic jaundice are outlined and discussed. 

(2) Two typical cases of the disease are presented. 
The ineffectiveness of medical measures in the treat- 
ment of these cases is pointed out. One patient was 
cured by splenectomy. In the other case, amelioration 
of the symptoms occurred immediately after operation 
but within several weeks there was a relapse which 
resulted in the patient’s death. . 
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acidity wan not dimmed. Other* itavc found that the 
vi >lu me of teerction v;n* reduced but that tint free acid wan 
Iiiidcr (Ktuinpp and Howie, I'nllnnd. Kail; and Sadicrt. 
<m. Kc-fer and ttioomfiehl (5) found that "not only was 
the total amount of secretion diminished, liut the type of 
seen tin!) curve was markedly altered." Itchfuss (G) found 
tiint tin- "p-yebir phn-e" was reduced, but thnt atropine 
did not nludi-b .- re re! ion. WinkdMoin (~) found tbnt atro- 
pine liejire- 'i'd tlie primary phn*e, and ‘‘also nets to snp- 
pri mmowhat the chemical plin-e." Klein (S) raj’s that 
in (Jitj*'._ nil three phase- of pnitrie secretion can bo 
»t-’dUb«sJ liy atropine, but in man the rbemicat phase can- 
net I*.- f-uppri” ’-ed. IPdicit.-, t-ockwooif and Chamlierlin (P) 
found that atropine reduced acidity ami i hoy thoupbt that 
tin- repurpitalion of bile enured by relaxation of the 
pyloric ipbim-ti-r mipbt neutraitre the arid and rnuri* 
tie deerea-e. Other- tmllevinK that atropine redureii 
partric acidity clinically were l'.ieyi'l, llerpmana, Mntbica, 
.‘-'.d.t.’.’id:. CJiiari, Moore and Kilree: liennett, Icieper and 
i"nu; Unit, .sYhiiT and Kellerinan ; and Hernando (Id), 
Ma-tidu ffl) and Valmer (12) thoupht that it dopie-.-ed 
r.vltic iirr. ipitt only wh<n untoward side art ion- wore' 
pre-m*. and I’.tt- tedu ray- that in the -mall di'-e« which 
ate u-ui in man atropine i- practically without effect on 
p.v tr;e • icretioh, C.tobn (111) itudted two patients with 
normal r<vr< Sion feijodr. He found a rlicht ri.-o of nvoratto 
total acidity v.ln n he >rnve one mitlirrani atropine by bvpo- 
d< rmie iniietioji forty. five minute- after a meal. In two 
patitnlr with retuiuunu- 'rrtetion he found that atropine 
i topped tin- m cretinn in an hour, and reduced the nveraco 
titii! acidity. The .•ante dree of atropine by mouth was 
tr.etTec live. He atm vo id Ir Madonna until vide actions wore 
r.mnifc-l. A te-t meal then showed an inrrea-e of avoruite 
total acidity from to.;;*; to IbJ.fd.. The duration of 
««cr<t:on wa- tlerri-a-ed. limvevef. to throo hours. A 
e.) mf t;3 i-iiidy of the tn<!!e>d*< n-i-1 in human Mibject- will 
n teal that m" t of the incon-i-tentdex tire duo to difTer- 
• r.fc- in atropine do-ace, differences in duration of the 
{«•* j'er;o.| mid the time of injection of the atropine, and 
ditfcicnce . in criteria u-'d for detenniuiny inhibition of 
recreti-iji. ff do-ex udeuuate to dry tlm mouth are riven, 
the t..tni HC1 output liy tin stomach is always decreased, 
the aridity tuny not chnnpe, or may increase or di'cron-e. 

Clinically both atropine and heltndnnnn have been n-i-l 
extensively to ridiiro irartric recretion. In experimental 
wort: on pa -trie reerotion in man and dojpr, atropine bar. 
1 •'’»'!) rcr.erally u-ed. We wondered if all of the hclladnnnn 
tirinciplen Mippourrlly present in proprietary products 
miirht prove more effective than the atropine derivative 
alone. We therefore attempted to compare the effects of 
atropine with one of the proprietary products of bella- 
donna, namely tuda/otfnr, in man and in the dnj:. 

UKSUIiTS 

Tniile I shown the results of a comparison of the 
effect, of nuhcutntu'ous injections of nl repine or bclla- 
foline t»n the yastrie secretory re.-ponse of the Pavlov 
pourli jo histamine. Ten experiments were done with 
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donna group used causes a diminution of the output of 
hydrochloric acid; but the concentration of the acid 
produced at the height of stimulation is not signifi- 
cantly diminished. In the dog the relatively larger 
doses, although producing dryness of the mouth, ap- 
parently do not produce toxic cerebral effects; the 
relatively larger dose of atropine given the dog de- 
presses gastric secretion more. 

It has been thought that histamine acted on the 
gastric cell, and atropine on the nerve ending. But 
since atropine does have some effect on the secretory 
response to histamine, it must act on the cell in addi- 
tion to acting on the nerve ending. Brain and nervous 
tissue, however, are more susceptible to atropine 
poisoning than gastric tissue, and therefore we obtain 
toxic symptoms before we obtain achlorhydria in man. 
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on each of 12 patients. On one day a control Ewald 
test-meal was given. And on another day 0.5 mgm. 
ergotamine tartrate (Sandoz) was injected subcu- 
taneously twenty minutes before the Ewald meal. In 
most of the ergotamine experiments, the free and total 
acidities were moderately, but definitely lower than in 
the control experiments. 

The average maximum free acidity in the control 
experiments was 65 free and G5 units of total acidity. 
The average maximum acidities after 0.5 mgm. ergo- 
tamine tartrate were 38 free and 45 units of total, 
acidity. Composite curves • of the acidity of twelve 
ulcer patients following ergotamine are compared with 
the control curve in Chart 1. 


CONCLUSION 

Our findings with atropine are in accord with those 
of Keeton, Koch and Luckhardt (1) in the dog, and of 
Kiefer and Bloomfield (5) and Porter (3) in man. We 
noted a slight vise in the height of titratablo acidity 
after atropine as did Polland (4), but the diminished 
volume of secretion always yielded a lower output of 
acid for the period of study. In order to obtain a de- 
pression of gastric secretion, the drug had to be given 
in amounts that caused dryness of the mouth. Atropine 
was ns effective as any of the newer proprietary 
substitutes, 

ERGOTAMINE 

Volborth and Kudriawzeff (14) have claimed to have 
demonstrated the presence of excitatory secretory 
fibers in the splanchnic nerves to the fundus glands. 
Their data, however, are not very convincing. In Bab- 
kin's laboratory Baxter (15) proved, we believe, that 
the sympathetic nervous system has some relation to 
the secretion of mucoid fluid by the gastric mucosa. 
Section of the splanchnic nerves did not influence the 
volume of gastric secretion in response to sham feed- 
ing but the free and total acidities were lowered about 
eleven per cent. The output of pepsin and dissolved 
mucin reached its peak in the first twenty-five minutes 
and then abruptly fell in the splanchnolomizcd animals 
instead of gradually rising as In the normal animals. 
Ergotamine inhibited the “paralytic secretion” of 
mucoid fluid by the stomach after splanchnotomy. 
Bickel (1G) believed that the sympathetic nerve sup- 
plies the fundlc glands chiefly with inhibitory fibers. 
However, it has not been demonstrated definitely that 
the sympathetic nerves directly influence the peptic 
and parietal cells. 

We desired to ascertain the effect of ergotamine, a 
sympathomimetic drug, on acid production, even 
though the influence of the sympathetic nervous 
system on the secretion of the gastric glands is not 
clear. Ergotamine has been found to depress and 
paralyze the sympathetica. It has been used clinically 
in migraine-like conditions, as a preliminary treat- 
ment before operations on the thyroid, and in the treat- 
ment of hyperthyroidism and “sympatheticotonia.” 

Funky and Ivy (17) using Pavlov pouch dogs ob- 
tained results, showing that a definite decrease in the 
secretory response to a meal was obtained with a dose 
of ergotamine just less than the amount required to 
cause vomiting. Our problem was to determine the 
effect of ergotamine on gastric secretion in patients 
with duodenal ulcer. Two experiments were performed 
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A moderate reduction in gastric secretion occurred 
with slight evidence of nausea. Six patients with duo- 
denal ulcer were given a second dose of 0.5 mgm. 
ergotamine an hour after the meal. The composite 
curves obtained were approximately the same as 
though only the first dose had been given. The average, 
values for maximum free and total acidity in the con- 
trols were 59 and 71, and after the second injection of 
ergotamine they were 3G and 48. When extreme nausea 
occurred the acidity was practically abolished. 

In the histamine experiments, the patient swallowed 
the Rehfuss tube into the empty stomach, fasting 
samples were obtained, and 0.5 mgm. histamine was 
injected subcutaneously. Samples were withdrawn 
every ten minutes for two hours after the injection of 
histamine. A similar experiment was perfoi-med on a 
subsequent day except that 0.5 mgm. ergotamine 
tartrate was injected subcutaneously twenty minutes 
before the histamine injection. Table V summarizes 
the composite results in six patients with' and without 
ergotamine. There is no change in the maximum free 


Table V 

Composite results in six patients using histamine as 
the gastric stimulus with and without ergotamine 



Vol. in 

2 Hrs. 

Maximum 
Free 
Acid — 
Cl. ‘Units 

Maximum 
Total * 
Acid— 
Cl. Units 

Total 

mj?m. 

HC1 

Controls (nveranres) 

250 

SS 

99 

741 

After 0.5 mtrm. ercota- 
mfoe {five rapes) 

200 

8S 

100 

528 
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and total acidity values, but there is a slight decrease 
in the volume of secretion over a two hour period with 
a consequent reduction in the total milligrams of acid 
secreted. 

One patient exhibited more definite diminution in 
acidity than the others. In one patient slightly higher 

Table VI 

Composite results showing effect of 1 mgm. c r (to ta- 
in in c on histamine response in six patients with 
duodenal ulcers 



Volume 
in 2 Hrs. 

Minimum 

Free 

Acid 

Maximum j 
Total 
Acid : 

Total 

mum. 

11C1 

Controls (averages) 

3CS 

S? 

94 

CSS 

After 1 mgm. ergoto- 

141 

43 

49 1 

407 

mine (averages) 



■ 



acid values were obtained after ergotamine than in the 
control histamine test. One milligram of ergotamine 
tartrate decreased the response to histamine more 
than 0.5 mgm. did (Table VI). The larger dose not 
only diminished the volume of acid secreted but also 
decreased the height of titratable acidity. 

DISCUSSION 

This investigation indicates that ergotamine tartrate 
in ordinary therapeutic doses definitely lowers the 
gastric secretory response to a meal in patients with 
duodenal ulcer, and in large doses diminishes the re- 
sponse to histamine. But, the margin between the 
significantly effective and harmful (nauseating) dose 
is too small for practical purposes. In some patients, 
giddiness, headache, sweating, rise of blood pressure, 
nausea, and vomiting may occur. In three of out- 
patients unpleasant symptoms occurred even after 0.5 
mgm. of ergotamine tartrate subcutaneously. 

No evidence is presented to localize the action of 
ergotamine on either the nervous or humoral mechan- 
isms of gastric secretion. The fact that one patient 
had higher secretion after ergotamine than in the 
control experiment seems to indicate that ergotamine 
acts only on part of the mechanism concerned in 
gastric secretion. The regulatory activity of the vagus 
nerve on gastric acid secretion is an established fact, 
but the influence of the splanchnics is still open to 
question. It is known that ergotamine, in adequate 
dosage, paralyzes the sympathetic. There is also some 
evidence (Rothlin (18)) that ergotamine may sensi- 
tize the vagus. At least it increases the susceptibility 
of the vagus action on the heart to electrical and 
chemical stimuli (acetyl choline). The vagus contains 
at least two kinds of excitatory secretory fibers (Vine- 
berg (19)). One set causes a mucoid secretion and 
the other a juice containing acid and pepsin. Baxter 
(15) found both effects to be abolished by atropine, 
but after ergotamine there was a slight increase in 
the mucous secretion produced by weak rhythmic 
stimulation of the vagi in the neck. He attributed this 
slight increase to vasodilation. Could this be a sensi- 
tizing effect of ergotamine? If ergotamine sensitizes 
the vagus to inhibitory impulses (inhibitory nerves in 
the vagus for acid secretion are known to exist) trans- 
mitted to the gastric glands and thereby reduces the 
parietal cell secretion, atropine should abolish the 


ergotamine effect. Atropine and ergotamine were used 
in some further experiments for possible elucidation 
of the problem. 

It has been claimed that ergotamine tartrate and 
atropine acted synergistically in patients with hyper- 
acidity, and that atropine abolishes the nauseating 
effects of ergotamine. Experiments on dogs using 
histamine as the gastric stimulus show that atropine 
decreased the volume of secretion and ergotamine de- 
creased the strength of the acid secreted (Table VII). 


Table VII 

Showing effect of atropine plus ergotamine on secre- 
tory response of Pavlov Pouch to histamine 


HHI 


mmm 

S ' 


Total 

mgm. 

HCl 

Average of 8 control 
experiment*? using 
histamine alone 

23 

119 

.133 

, 

98 

Average of 8 experi- 
ments using 0.5 
wnm. ergotamine 
and 2 mgm. atropine 
injected subcutane- 
ously 

G 

76 

95 

15 

Average of control ex- 
periments using 2 
mgm. atropine 

7 . 

9G ’ 

10S 

26 


The atropine did not prevent vomiting, since in three 
experiments vomiting occurred. However, the acid 
secreted was no higher when vomiting did not occur. 

Ergotamine 0.5 mgm. and atropine 1 mgm. were in- 
jected subcutaneously twenty minutes before 0.5 mgm. 
of histamine in 3 patients with duodenal ulcer. Lower- 
ing of the volume output gastric secretion, and of the 
total milligrams of acid secreted in a two hour period 
was observed, but there was no essential change in the 
maximum free or total acidity values (Table VIII). 

Table VIII 

Showing combined effect of atropine and ergotamine 
on histamine response in three patients with duo- 
denal ulcer 



Volume 

Mnximum 

Maximum 

Total 


in 2 

Tree 

Total 

mgm. 


Hrs. 

Arid 

. ... _ ... 

Acid 

— 

HCl 

Control 0.5 mgm. 

254 

GG 

70 

518 

histamine (averages) 





Krgotnmine 0.5 mgm. 
Atropine 1 mgm. 
Histamine 0.5 mgm. 

132 

GS 

70 

214 


Evidently atropine in the dosage used did not modify 
the ergotamine effect in man except to decrease 
further the volume and acid output. 

The fact that large doses of ergotamine have some 
influence on the gastric response to histamine indicates 
that the humoral secretory regulatory mechanism may 
be involved, since histamine very probably acts directly 
on the peripheral mechanism concerned in the for- 
mation of acid. Animal experiments using Pavlov 
pouch dogs have been used with results more marked' 
than those seen in our patients. More information 
regarding the mechanism of ergotamine action should 
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COMPOSITE CUR,V£si)E_FREE HYDRQCllLobir i 
; ACID AFTER FRACTIONAL TE 5 T MEAL R ' 
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10 20 30 40 30 60 70 60 Vo 'DO 11*0 120 

minutes after, meals 


be obtainable by using extrinsically denervated pouch 
dops anti after vagotomy and splanchnotomy in dogs. 

SUMMARY 

1. Ergotamine tartrate in large doses diminishes 
the acid secretory response to histamine and to a meal. 

2. The volume of secretion is usually decreased 
but the peak of fitratable acidity mav bo 'increased or 
unchanged. The summation effect is usually a diminu- 
tion of the total IICI output. 

!!. The curve of acidity is generally depressed 
during the first hour after ergotnmine and an Ewald 
meal, but may ii.se to normal in the second hour. 

■1. The margin of pharmacologic efficacy between 
acid inhibition and unpleasant symptoms is too narrow 
foi this drug to be of clinical use in suppressing 
gastric secretion. ‘ 1 

II. 

EMETICS 

APOMORPHINE 

Since centrally acting emetics might influence 
gastric secretion either via the vagi or splanchnic 
nerves, we studied their effect on the gastric secretory 
response to histamine. Histamine was used because it 
is the strongest gastric stimulant known and its effects 
are the most difficult to diminish. 

Sollman (20) states that apomorphine vomiting 
is prevented by very small non-narcotic doses of 
morphine and its esters. However, morphine alone will 
produce vomiting in the dog. We reasoned that if a 
small dose of codeine were given with apomorphine we 
might be able to prevent the vomiting. 

One milligram of histamine, six milligrams of ajio- 
morphine hydrochloride and thirty milligrams of 


Tahle IX 

Table showing effect o / apomorphine and codeine on 
the secretary response of Pavlov Pouch to histamine 


i 

l 

Total 

Volume 

Otitput 

Mnximum 

Free 

Acid 

' 

Maximum 

Total 

Acid 

Total 

Acid 

Output i 
mum, | 

Avrrncp „f g control 

experiment* on 2 

<k>:: s 

20 

119 

131 

9S 

Avrruiic or r, n, lor i. 
tnrntj on 2 <t«r» wjsh 

| >nomorj>h1no on.! 
j ^Mcinp 

“ i 

72 i 

j 

; 

} 

29 

1 

f 


codeine sulphate were injected subcutaneously. The 
secretory response of the Pavlov pouch was diminished, 
but vomiting occurred (Table IX). 

In man a combination of 15 mgm. of morphine 


Table X 

Tabic showing effect of morphine and apomorphine on 
the gastric secretory response to histamine in man 



Total 

Volume 

Output 

c.c. 

Maximum 

Free 

Acid 

Maximum 

Totat 

Acid 

Total 

HC1 

Output 

mem, 

Histamine control 2 
hour response 

320 ' 

G4 

74 

520 

Histamine plus 15 
mem, morphine and 

0 mem. epomorphinp 

134 

CO 

72 

145 


sulphate and C mgm. apomorphine by , subcutaneous 
injection was tried. Although the maximum free and 
total acidity values were unchanged the secretory 
curve after histamine fell much more rapidly than 
usual and the volume was lowered (Table X). 

APOCODEINE 

Apocodeine is said to paralyze the sympathetic 
ganglia and to abolish the effect of splanchnic stimula- 
tion. Fifteen mgm. of apocodeine administered subcu- 
taneously to Pavlov pouch dogs did not alter signifi- 
cantly the gastric secretory response to histamine. 


table XI 

The effect of various dosages of quinine on the secre- 
tory response of the Pavlov Pouch for eight hours 
after a standard meal 


A\ enure of 11 control 
experiment** 

Averse when 1 irm. 
Quinine \vn« pi\cn 
, by Rtomnch tulip 1 
hr. before am! 1 hi 
] after the meal 

Average with 150 
I nuttn. Quinine in- 
jected intravenously 
1 20 min. after the 

. meal 

; Average with 300 
wrm. Quinine in- 
* jteted intravenously 
! 20 min. after the 

I meal 

j Avert t:** with 000 

J nu:m. Quinine in- 

. Joctdl intravenously 

20 jnin. after the 
| meal 

| 000 mem. Quinine in- 
1 Jectod intravenously 
20 min. after the 
( meal caused vomitinjt 

1 cm. Quinine in 200 
c.c. N.S.S. injected 
intravenously at the 
rate of 1 mcm. per 
kilt» hotly weight per 
min. caused vomilinc 


Total 

Volume 

Output 

c.c. 

Maximum 

Free 

Acid 

Maximum 

Total 

Acid 

Total 

HCl 

Output 

Tmrm. 

27 

7G 

103 

80 

1C 

72 

101 

38 

19 

75 

104 

49 

15 

74 

101 

■ 40 

14 

70 

98 

36 

11 

0 

11 

9 

9 

0 

29 

8 
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EMETINE HYDROCHLORIDE 

Emetine hydrochloride was used as another example 
of a centrally acting emetic, and because it is used 
clinically to a small extent in the treatment of peptic 
ulcer. Sixty-five milligrams injected intravenously in 
Pavlov pouch dogs decreased the acid secreted by the 
stomach in response to histamine by thirty per cent. 
One hundred and twenty milligrams stopped secretion 
entirely and produced vomiting and diarrhea. 

QUININE 

Quinine while not classed as an emetic is an example 
of a protoplasmic poison which when given in large 
doses produces vomiting by stimulating the vomiting 
center. 

Klocman f 21) reported that quinine decreased the 
volume of gastric secretion in dogs to about 60% of 
normal. He stated that the effect persisted for several 
days. We extended his observations by attempting to 
produce a complete depression of the acid secretory 
response of the stomach in dogs. 

In the attempt to find a dosage of quinine that would 
be effective in inhibiting gastric secretion, but would 
not produce vomiting, various amounts of quinine 
hydrochloride were given by stomach tube and intra- 
venously in single doses twenty minutes after a meal, 
and by continuous intravenous injection over a period 


of fifty minutes. The doses used were 150 mgm., 300 
mgm., 500 mgm., GOO mgm. and 1 gm. The volume of 
secretion of the Pavlov pouch following a standard 
meal was diminished, but in order to decrease the 
height of titratable acidity emetic doses of 600 mgm. 
intravenously had to be given (Table XI). 

One gram of quinine hydrochloride in 200 e.c. 
normal salt solution was injected at the rate of 1 mgm. 
per kilo weight per minute, starting the injection 20 
minutes' after the dog had finished a meal. This 
injection stopped gastric secretion, but produced 
vomiting. 

SUMMARY 

In the attempt to diminish the acid gastric secretion 
by the use of centrally acting emetics, we studied apo- 
morphine, apocodeine, emetine, and quinine. With sub- 
emetic doses we were able to decrease the total acid 
output over the period of observation. However, in 
order to decrease the height of titratable acidity emetic 
doses had to be used. These drugs, therefore, are of 
no practical value in clinical use for diminishing the 
concentration of the acid secreted by the stomach. . 

We wish to express our appreciation to Miss Vivian 
Bass for her technical assistance. 

Part of the expense of this investigation was defrayed 
by contribution from the E. L. Dawes Fund. 
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Influencing Factors in Nutritional Deficiency Disease 

By 

RUSSELL L. KADEN, M.D * 

CLEVELAND. OHIO 


N UTRITIONAL deficiency disease is due to an 
inadequate supply, absorption or utilization of 
vitamins, mineral salts or nutritional factors normally 
formed in the body from food elements. It has long 
been known that certain “deficiency diseases” such as 
scurvy and beri-beri result from an inadequate supply 
of certain vitamins. Only recently have we realized 
that a lack of necessary nutritional factors may play 
an important part in producing symptoms in many 
different diseases or may explain symptoms for which 

* Cleveland Clinic. 
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there" has hitherto been no adequate explanation. Thus 
Mackie (1) has emphasized the great importance of 
nutritional deficiency disease in chronic ulcerative 
colitis, and Weiss (2) in the production of cardiac 
symptoms when the supply, of vitamin B is inadequate. 

Deficiency disease is due to the non-use of a specific 
nutritional factor at the site in the body where it is 
needed nnd normally utilized. The factor manifested 
cannot be used if it is not present, but it may be 
present, and yet not be utilized. The actual incorpora- 
tion of a nutritional element necessitates an adequate 
supply, adequately absorbed and adequately utilized. 
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For example, to prevent the development of pernicious 
anemia the hone marrow must constantly- lie supplied 
with the erythrocyte tnaturim- factor formed normally 
in the stomach hv the interaction or the intrinsic 
factor secreted by the jrastric plands on the extrinsic 
factor talon in with the food. In idiopathic pernicious 
anemia there is a defect in supply since the stomach 
does not form the intrinsic factor; in sprue the 
factor is fontted hut he; on account of diarrhea; in 
myxedema, it may reach ttie marrow and not he u=cd. 
In each of these three conditions the bone marrow may 
show the .-ante re-pome, namely the production of a 
mnerooj tic anemia. 

In every patient with deficiency disease we must 
evaluate the factors imln-ncinp the supply, absorption 
nr.d titiiiratler, of the specific nutritional eh meats. The 
more imj'ortaiit factors to hi- considered are: 

I. The normal rw< rve supply in the body. 

0. Tiie amount invr-b-d it*. 1* » ;t }>y vomitiny or 
diarrhea. 

The needs of the b-.xiy especially a- iullueticed 
hr preimanry. lac;*, tjon and };\ p'-rnataboli-ni. 

•t. Impairment of sh-erpric-,; from tin* yaMl'n-in- 
ti -tin -I tract by; 

a, achlorhydria 

h, liypiir.totAhr.] !*;•* 

i-. tox-mia 

d. rircnlatory in^niFiciency 

o, p,re-.. are of rerbthi Mil»s fane* - -arii ;i « 
mineral oil 

impairtnetit of utilisation in tissues by. 

a. toxemia a* from chronic nephritis or in * 
faction 

b. nn tallic ).i.i*et,-. a-- pad 

r. hyp ime:abid!‘:r. 

d. tfftbah.r.i-i of food erpn-ially ati im-,-mvo 
iris, he of carls !.; drat*- 

r. imbalance of sp* rifle nutritional factors 

!'. i< •‘ipt-.-trvht that the amount of ;my nutritional 
eb.urtit available for a* any tune j. rmi'T, in- 
il'.u t,- e -I by th.e norma! ri '-rae b Vel. Tie* re-erve () f 
vifaminc B, r and I) and ir<-r. i- very limited, white 
lh- 1 o-iy ban the po-.ver of .-.dmnati-J;. -toriie/ vitamin 
A. Tuo-t e.f tb.e nnr.errd talt-. and the • rythroryte 
tr..-i’rr;;:p factor prop-. ;i\.- ardr.'t p.-nii'-mu- anemia 
Ti:h fact partly explain, tlv mor< fv. ipii r.t occurrence 
r.f '‘''Tx *» <J l }i'iu rv. 

All PUtritie!.:d factors mu-t b< tal.en in a- food or 
tii'dication or form'd in the Ic-iy from f«.id. hence 
the *!lpply i.» directly I' fn? <d (o the intai e Certain 
<dt mints *"Kh ;v- vitamin It and iron are normally 
pr* 'er.t in nm*t foe.<}s only in small amount-- lamp 
continu'd tornitititf or diarrlra '.'.ill came a deficiency 
rvrn if tip- nutritional *-!i-iiu-nt*i are im-e-tu! in abun- 
dance siti"'- aleorj-tion j? in. it. -red with Fati-nts 
*.vl:o fiytil.u Jy take onls e-mail amounts of feed not 
itifri iju> n!l; h.v.e a dcfirjei,; quanDt/iitn- intake al- 
though the dit ! may b<- uualfbitively adeipiate A 
combination of •malt intaV" and some xotmlinvt. such 
!ls t-i-rur.e in tin- early part of almo-t ever; preirnancy. 
i» n potent factor in rourim* «h-firir-w\ di-ease (n 

pr*rr,ar.cy. 

fin- amount of food whieh f” ad« i| uate under normal 
condition' may be inx»i< qunt*- under conditions requir- 
iny harper amounts that) nornial. iTcjummy and lacta- 
tion are th<- i*,vn pby-iiuloy ic.-d states rupnriny more 


iiutritiomd elements. Hypevmetnbolism from any cause 
increases the need since the level of chemical activity 
is here much Wither. The more important clinical 
causes are fever, leukemia, and hyperthyroidism. 

Numerous factors may interfere with absorption 
after the nutritional elements are token into the 
pastro-itilostinal tract. The presence of achlorhydria 
has a definite effect on the efficiency of absorption, 
especially of the mineral elements. The iron deficiency 
anemias arc much more common if free hydrochloric 
acid is absent from the ynstric contents. This may be 
a chemical problem secondary to insufficient solution 
of iron in the absence of hydrochloric acid or may 
possibly tie due to the lack of some factor necessary 
for the metabolism of iron whose absence is indicated 
by (he achlorhydria, just as the achlorhydria of perni- 
cious anemia is of importance only as indicating the 
ah-cnee of the intrinsic factor of Castle. 

Hypometaholism necessarily interferes with absorp- 
tion since here the level of vital activity is decreased. 
In most instances of hypometabolism, the metabolic 
level is probably not sufficiently lowered to make much 
difference alone but in myxedema where the basal 
metabolic rate is "0 to -10 per cent below normal, such 
a lowe.vinir of chemical activity is very important. A 
mild hypothyroidism may be important also when 
added to other factors. 

A toxemia from any cause may interfere with ab- 
sorption although this is probably much more impor- 
tant in nffeclinp utilisation than absorption. Circula- 
tory insufficiency necessarily impairs absorption. The 
chronic and excessive use of mineral oil may impair 
the absorption of the vitamins. This has already been 
discussed in relation to vitamin A (111 and, from 
clinical observations. 1 am more and more, impressed 
with tin- probability that mineral oil may also inter- 
fere with' the absorption of vitamin 11. 

It is increasingly evident to students of nutritional 
disease that impaired utilization of specific factors’ in 
the tissues where they are necessary frequently pre- 
cipitates the symptoms of deficiency disease. In such 

c.-w-h there is little therapeutic effect from pivinp more 
of the missinp factors. A toxemia from chronic neph- 
ritis or an infection may act in such a manner. Metal- 
lic poisons, especially lead, produce a hypochromic or 
iron deficiency anemia which is not influenced by iron 
therapy. It is very probable that the neuritis of lead 
poison inir is due to a deficiency of vitamin B rather 
than a direct toxic effect of lead on the nerves. The 
lead her,* interferes with the utilization of both iron 
and vitamin H. This fact explains the ineffectiveness 
of imn or vitamin It in lead poisoning since the fault 
is in utilization and not in supply. 

Hypometabolism will interfere with utilization just 
as it doe« with absorption due to a lowerintt of the. 
level of chemical activity. It has lonjr been observed 
clinically that iron may have no effect in an iron de- 
ficiency anemia unless riven with thyroid extract. In 
such cases the utilization of iron is probably impaired 
by the hypometabolism. 

A food imbalance may also influence the utilization 
of nutritional factors. An excess of carbohydrate es- 
P'-ciatly will interfere with the use of vitamin lb This 
may he due to the fact that vitamin U is necessary for 
the oxidation of carbohydrates, so far unproved, or 
that some balance between carbohydrate and vitamin 
I! is necessary as emphasized by Cowpill (■!). Me- 
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Garrison (5) shoved long ago that a vitamin B de- 
ficiency will develop in a monkey in normal nutritional, 
balance if carbohydrate alone is added to the diet. 
Little, is known about the effect of an imbalance of 
other food elements on the utilization of specific nutri- 
tional factors. 

It is quite probable that some balance between the 
specific nutritional elements may be necessary also. 
Certain types of nutritional deficiency constantly occur 
together. Tiiis is best illustrated by the frequent find- 
ing of an iron and vitamin B deficiency together. It 
seems probable here that iron influences the utilization 
of vitamin B or vice versa. 

DISCUSSION 

I have outlined the manner in which the develop- 
ment of nutritional deficiency disease may be in- 
fluenced. Whenever deficiency disease is considered as 
a possible factor in a patient’s symptoms the absorp- 
tion and use of nutritional elements as well as the 
supply must be evaluated. 

This discussion only emphasizes the many possible 


conditioning factors. These must be identified if 
possible since the treatment of deficiency disease, when 
due to deficient absorption or utilization, is a problem 
in treating the influencing factor rather than in sup- 
plying more of the missing element. Fortunately, at 
times providing an excessive supply of the factor 
needed may overcome a defect in absorption or utiliza- 
tion which cannot be treated or removed. 

Every true deficiency disease is a chemical problem 
in which all possible influencing factors in the develop- 
ment of the disease must be considered. It is especially 
necessary to recognize the importance of the summa- 
tion of several conditioning factors. 
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Clinical 


and 


Pathological Manifestations of Carcinoma of the Stomach 

By 

ABEL LEVITT, M.D., F.A.C.P. 
and 

JOHN F. ARGUE, M.D. 

BUFFALO. NEW YORK 


D URING, the past seven years, one hundred thirty- 
two cases of carcinoma of the stomach have been 
studied on the gnstro-intestinal service of the Buffalo 
City Hospital. We will review this series of cases and 
endeavor to evaluate and compare the important 
factors manifested, with some of the current medical 
literature on this subject. 

AGE AND SEX INCIDENCE 
Carcinoma of the stomach is usually considered a 
disease of middle age. In a series of five hundred 
forty-one cases, reported by Minnes and Geschicter, 
seventy-eight per cent occurred between the ages of 
forty-four and sixty-six years, ten per cent before the 
age of forty and two and six-tenths per cent after the 
age of seventy. The youngest in their series was 
twenty-five and the oldest eighty. In our series, the 
youngest was twenty years of age, while the oldest was 
eighty-one. The highest percentage, seventy-seven and 
three-tenths, occurred between the ages of forty and 
seventy. 

Walton reviewed six hundred fifty cases and found 
that one hundred fifty occurred between the ages of 
fifty-one and sixty. Five of his cases occurred before 
the age of thirty, while in our series three cases or 
three and two-tenths per cent occurred before the age 
of thirty. 

Minnes and Gesehickter found gastric cancer to be 
three times as common in males as in females, while 
the Mayo Clinic shows the ratio to be slightly higher. 
In our group there were one hundred nine males, 

I*n«n thr nn'tro-lntr-'tjnnl Smicr, Huffnlo City H»*spital and Depart- 
ment of Medicine. Uni'rnltv of Pnffalo. 


eighty-two and six-tenths per cent, nnd twenty-three 
females, seventeen and four-tenths per cent, approxi- 
mately five times as common in the male as in the 
female. 

The disease occurred in one hundred twenty-five 
members of the white race and seven members of the 
colored race. While our cases on the service are pre- 


Aw Incidence 

No. of Cnscs 

Percentage 

20-30 years of rue 

3 

2,2 Te 

31-40 years of nuc 

7 

r»,3tf 

41-50 years of nur 

26 

lt'.TCt- 

51-60 years of hue 

33 

25.0 To 

61-70 years of njre 

43 

SZ.RTr 

71-80 years of nue 

18 

I3.6Tr 

Over 81 yenrs of nue 

2 

Ijjf' 


132 

99.9Te 


dominatingly white, still the incidence in the white 
race is much greater than in the colored race. 

SYMPTOMATOLOGY 

In our series of one hundred thirty-two cases, the 
outstanding complaint was epigastric pain, present in 
more than seventy per cent of the cases. Flatulence 
and anorexia occurred in fifty-eight per cent of cases. 
Emesis was complained of in sixtv-nine per cent. In 
only a small group of ten cases was hematemasis 
present. Enlargement of the abdomen occurred in five 
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and three-tenths per cent. It is therefore evident that 
there are no pathognomonic symptoms which would 
permit the early recognition of the disease. Minnes 
and Geschickter in their series of over five hundred 


Incidence by aye and sex of carcinoma of stomach 


Observer 

No, of 
CftSCi 

Average 

A no 

Pence 

Males 

ntauc 

Females 


541 

53.6 



Geschickter 





Mason 

1912 

53.7 

<8.S% 

21.2% 

BnIIour-irnnris 

1000 

51. 

7 P. % 

21. % 

Walton 

6r»o 

57.2 



Levitt and Arcuc 

132 

57.5 

82.6% 

17.4% 


cases found the most constant and conspicuous feature 
was the rapid loss of weight, observed in ninety-one 
per cent of their cases, and which corresponds closely 
with the findings in our group. Epigastric pain was 
present in seventy-four and eight-tenths per cent in 
their series. 

PREVIOUS HISTORY 

In one hundred twenty-one cases of the group 
studied, the duration of gastro-intestinal symptoms 
varied between one month and ten years. Thirteen 
patients had symptoms referable to the stomach less 
than one month before the diagnosis was established. 
The majority had complaints between five and twelve 
months. In fifteen cases, eleven and three-tenths par 
cent, a diagnosis of gastric ulcer had been made before 
it was established that carcinomatous changes were 
present. 


PHYSICAL SIGNS 

Physical examination in the early stages of the dis- .. 
ease may reveal very little. The presence of a palpable 
mass in the epigastrium signifies the advanced stage • 
of carcinoma. It was found in forty-three and six- 
tenths per cent of the cases studied by Minnes and in 


Symptoms 


1a>ss of weight 

115 cases 

87.1% 

Ejnnngtric pain 

95 cases 

71.9% 

Emesis 

92 cases 

69.6% 

FJatulance and anorexia 

77 cases 

58.3% 

Constipation 

15 cases 

36,3% 

Weakness 

34 cases 

25.7% 

Tarry stools 

27 cases 

19. % 

Lower abdominal pain 

9 cases 

6.8% 

K.U.Q. pain 

S cases 

6. % 

Enlargement of abdomen 

7 cases 

5.3% 

Diarrhea 

3 cases 

2. % 

Dyaphaftm 

3 cases 

2. % 

Jaundice 

2 cases 

1.5% 

L.U.Q. pain 

1 case 

.1% 


forty-four and six-tenths per cent in our series. Epi- 
gastric tenderness was observed in his group in thirty- 
two and three-tenths per cent, and in thirty-three and 
three-tenths per cent in our series. Emaciation was 
the outstanding clinical manifestation present in our 
series and was observed in sixty-two and eight-tenths 
per cent of the group. It is interesting to note that 
Virchow’s node was present only four times in the 
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entire series. Hepatic enlargement was observed in 
thirty-six patients and ascites in only five of this 
group. 

LABORATORY WORK 

The absence of free hydrochloric acid in the gastric 
contents has long been regarded as a constant finding 
in carcinoma of the stomach. In a series of three 
hundred thirty-nine cases studied by Hartman, achlor- 
hydria was observed in sixty-four and six-tenths per 
cent of the group, hypo-chlorhydria in twenty-five and 
nine-tenths per cent and normal values in six and 
seven-tenths per cent of cases. In our series, eightv- 
one per cent showed absence of free hydrochloric acid. 
The remainder showed varying degrees of hydro- 
chloric acid present. Occult blood was present in both 
gastric contents and the stool of all cases. The blood 
Washerman was positive in only seven cases of the 
entire group. 

Roentgenogrnpliic studies of the gastro-intestinal 
tract were made in ninety-three cases. Of tin's group 
the diagnosis of carcinoma was made in eightv-one 
and seven-tenths per cent, ulcer of the stomach in five 
and three-tenths per cent, while the remainder of the 
group were reported as negative. Obstruction as evi- 
denced by retention of the barium meal was observed 
in thirty cases. Since the entire group had carcinoma 
of the stomach, the X-ray diagnosis was conclusive in 
the majority of cases. 

Blood examinations were made in ninety cases of 
the group. The hemoglobin was under sixty per cent 
in thirty-eight cases and eighty per cent or less in 
seventy-four cases. The red cell count was under three 
million in twenty cases and under four million in 
sixty-three cases, suggesting that a hypochromic 
anemia was predominant. In seventy cases a leukocy- 
tosis above eight thousand was present. 

LOCATION OF CARCINOMA 

In tabulating the location of the cancer in the 
stomach we include the findings of X-ray, autopsy and 


surgery. This gives us one hundred forty-two lesions 
observed in our series of one hundred thirty-two cases. 


Location of carcinoma 


Pylorus 

79 cases 

‘ 33.G* 

Lesser curvature 

13 cases 

. 9.1* 

Tars cardia 

11 cases 

7.7* 

Pars media 

7 cases 

4.9* 

Entire stomach 

1 cases 

2.8* 

Greater curvature 

•t cases 

2.S* 

Duodenum 

1 case 

■r* 

Pre-pylorus 

1 case 

.7* 

Undetermined 

22 cases 

15.3* 


RESULTS 

Forty-four cases of our entire series were submitted 
to surgery. In sixteen of this group, a laparotomy was 
performed, and the lesion was considered far advanced. 
In twenty-two cases a gastro-enterostomy was per- 
formed. A gastric resection was done in six cases. Of 
* the total group operated upon, four cases lived for one 
year following the operation, the remaining number 
died within a period of less than one year. 

Thirty-six cases of our series were autopsied and 
the diagnosis of carcinoma of the stomach was con- 
firmed. In the autopsied group twelve cases showed 
metastases to the regional lymph nodes, and a similar 
number showed metastases to the liver. Five cases 
showed involvement of the omentum, four of the peri- 
toneum, and two each in tile pleura and spleen. The 
esophagus, mediastinum, brain, pancreas and renal 
vein were each found to be involved once in separate 
cases. Ten cases showed no metastatic involvement. 
Associated findings in the autopsied group were 
cholelithiasis, cirrhosis of the liver, diverticulosis of 
the colon and gastric ulcer once each in separate cases. 

COMMENTS 

Dr. Allen A. Jones. The examination of gastric con- 
tents for the presence of lactic acid, macroscopic, 
microscopic or occult blood and Oppler-Beas bacilli is 
of great importance in gastric carcinoma. Usually, in 
the presence of lactic acid, hypochlorhydria or achlor- 
hydria is found but, in some instances, free hydro- 
chloric acid is present with a definite positive chemical 
test for lactic acid. It is best to examine the morning 
fasting stomach contents using the fractional method. 

Even gastroscopy or X-ray may fail to reveal a 
malignant process in the stomach. 

Ill the presence of more or less epigastric pain, 
anorexia, steady and rather rapid loss of weight and 
a markedly increased sedimentation rate of the red 
blood cells, malignancy should be suspected. 

The authors wish to express their appreciation to Dr. 
George B. Pantera for assistance in compiling the sta- 
tistics. 
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The Value of Diagnostic Non-Surgicai Biliary Drainage as 

Compared with Cholecystography* 

(An Analysis of Biliary Drainage Findings in 64 Operated Cases Compared with 
Findings by Cholecystography in 60 of These Cases) 

By 

WILLIAM T. DORAN, M.D., JOHN WILFRID FORSTER, M.D. 

and 

LESTER C. B. SPIER, M.D. 


N ON-SURGICAL biliary drainage has now been in 
use for nearly two decades. However, it has not 
received as universal an acceptance as has cholecy- 
stography. In the hands of many workers, the value 
of biliary drainage compares favorably with that of 
cholecystography in the diagnosis of biliary tract 
pathology, particularly cholelithiasis. Bockus (1) 
showed that the cholec.vstogram demonstrated stones 
in 29.2% while biliary drainage suggested the presence 
of stones in £3.2% of 14S proved stone cases. In 79 
stone cases where the gall bladder was still function- 
ing, 97% showed crystals in the preoperative bile. 
Cholecystography demonstrated pathology in 88.4%, 
while drainage showed pathology in 98% of 143 proved 
stone cases. From this clinic four years ago Doran, 
Lewis, Denneen and Hanssen (2) published a paper 
enthusiastically endorsing biliary drainage as a diag- 
nostic procedure. We are still employing it routinely 
in all cases attending the gall bladder clinic. 

Rousselot (3) in 1933, described a technique of 
drainage which was invariably successful. By using 
a tube with a metal stilct. he was able with the as- 
sistance of a fiuoroscope to pass the tube into the duo- 
denum in a very short time. He found biliary drain- 
age valuable in the diagnosis of cholelithiasis. 

In our clinic we have found that with a Twiss (4) 
duodenal tube, unsuccessful drainages are much less 
common than with other types. If a drainage is un- 
successful, it is repeated the following week, the 
patient in the meantime taking 10 minims of Tincture 
of Belladonna three times daily following meals. This 
usually succeeds in overcoming the pylorospasm. 
Twenty-five per cent magnesium sulphate and olive 
oil are used as stimulants. Very often we obtain con- 
centrated bile after stimulation with olive oil when 
the magnesium sulphate stimulation has failed. Rarely 
do we fail to obtain concentrated bile from a gall 
bladder which functions normally by cholecystography. 

The bile is examined macroscopically for color. A 
dark olive-green or molasses color usually denotes good 
gall bladder function. If no concentrated liile is 
obtained we conclude that the gall bladder is not 
functioning. The sediment is inspected. The presence 
of brick-red particles is, usually due to the presence of 
calcium bilirubinate pigment. The bile sediment is 
examined microscopically for cholesterol crystals, 
calcium bilirubinate pigment, and bile-stained pus 
cells. Cholesterol crystals are easily recognized as 
colorless, rectangular crystals with a comer punched 

•fcKrom th<* Gnll Bladder Clinic — Fourth Sunrical Division, Bellevue 
Hospital. 


out. Calcium bilirubinate pigment appears as lustrous 
orange or gold-colored granules; less often it appears 
as brick-red particles. 

Preoperative non-surgical biliary drainages were 
done in 64 operated cases (See Table). Crystals were 
found in the bile in 27 cases or 43.5%. At operation , 
stones were present in 22 of the 27, or 81%. Of these 
27 cases, calcium bilirubinate pigment without choles- 
terol crystals was present in 10. At operation stones 
were present in 9 of the 10 cases, or 90%. Cholesterol 
crystals alone were present in 11. In 10 of these, 
stones were present at operation, or 91%. Both choles- 
terol crystals and calcium bilirubinate pigment were 
present in 6 cases. Stones were found at operation in 
3, or 50%. 

Of the 62 cases studied, 48 had stones at operation. 
Of these 48 cases, 21 had crystals in the preoperative 
bile, or 43.7%; 19 showed neither crystals nor con- 
centrated bile. Pathological drainage findings, that is, 
the presence of crystals or the absence of concentrated 
bile, were found in 40 of the 48 stone cases, or 83.3%. 
The remaining 8 patients with stones, or 16.6%, had 
a normal biliary drainage. 

In 5 of the 14 patients, 35.7%, with a pathological 
gall bladder -without stones at operation, crystals were 
present in the preoperative bile obtained by biliary 
drainage. 

SUMMARY 

1. An analysis of biliary drainage findings in 62 
operated cases is presented. 

2. In 83.3% of cases showing cholelithiasis at 
operation the preoperative , biliary drainage findings 
were suggestive of gall bladder pathology. 

3. In 43.7% of cases showing cholelithiasis at 
operation, the diagnosis was suggested by the presence 
of crystals in the bile obtained by biliary drainage 
prior to operation. 

4. 81% of the patients suspected of having gall 
bladder disease and showing crystals in the bile had 
stones at operation. 

5. Approximately one-third of the patients who at 
operation had a diseased gall bladder without stones 
had crystals in the preoperative bile. 

CHOLECYSTOGRAPHY 

Choleeystograms were done in 60 of the above 
mentioned operated cases. 31 showed failure of visu- 
alization, 15 showed shadows suggestive of calculi, 6 
were reported as faint visualization, 1 showed normal 
visualization with delayed emptying, and 7 revealed 
normal visualization and normal emptying. 
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Of the 51 cases showing failure of visualization, 
stones were present in 23, or 7*1.2','. Tlie S remaining 
cases showed various types of gall bladder pathology 
such as fibrosis or atrophy, chronic cholecystitis, and 
empyema. Of the 35 cases in which shadows sugges- 
tive of calculi were reported, stones were present at 
operation in 15. or 35.5',' . In the. G cases showing 
/aint visualisation by cholecystography, stones were 
found at operation in every case Of the 7 

eases showing a normal eholeeystogram, 5 showed 
stones at operation ). In the one case showing 

normal visualization and delayed emptying, stones 
were present at operation. 

In *15 proved stone cases, the choleeystographie find- 
ings were us follows: 1*1, or 30' shadows suggestive 
of calculi; 50'; , no visualization : 33'; , faint visualiza- 
tion; and 5.7';' normal visualization and normal 

emptying. 

.SUMMARY OF UHOLECYSTOGRAPHIC 
FINDINGS 

!. An analysis of choleeystographie findings in fin 
operatiai cases is presented. 

2. While only 3b'.' of gal! .-tone cases coming to 
operation showed stones by cholecystography, over 
p."''; showed a pathological eholeeystogram, viz. calculi, 
no visualization, faint visualization or normal visu- 
alization with delayed emptying. 

5. In patients su-pected of having gall bladder d is* 
ea-e a patholopica! eholeeystogram almost invariably 
indicates a pathological gall bladder. If the choice? - 
stogram Is reported normal there is a larger error; 
of none ca-es and .".O', of other types of gall 


bladder pathology failed to show a pathological 
eholeeystogram. 

COMPARISON OF DIAGNOSTIC VALUE OF 
CHOLECYSTOGRAPHY WITH THAT 
OF BILIARY DRAINAGE 

In patients with cholelithiasis, cholecystography was 
superior in revealing pathology — 03% as compared 
with 83.0',; for biliary drainage. Actual calculi were 
demonstrated in cholccystograms in 30'f of cases 
while the presence of calculi was suggested by biliary 
drainage in *13.70. When findings l>y biliary drainage 
and by cholecystography are both considered, path- 
ology was indicated in VS.O'I. 

CONCLUSIONS 

1. Xon-surgical biliary drainage is a useful diag- 
nostic procedure. 

2. It compares favorably with X-ray in the diag- 
nosis of biliary tract pathology. 

3. Finding crystals in the bile is not pathonomonic 
of stones., hut is evidence of pathology in the biliary 
tract. 


i. 
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HENRY KENDALL ML’LFORD 

America lost one of its fo remost <*v- 
pancnls of preventive medicine in the 
pztring of Henry Kendall Mutford, in 
his 71st year, on October 15, 1337. 

The company which bore Mr. Mul- 
fortl'p name wa- the first in this 
country to commercially distribute an- 
titoxin.'. Small Pox Vaccine and cura- 
tive serums lined in the jireventirm and 
cure of infectious and contagious die- 
eases were soon added. Through the 
distribution of there biological-', he was 
probably responsible for the raving of 
more live.* than any other man in the 
history of medicine and pharmacy. 
There alone stand ns a fitting monu- 
ment to his iife of service to humanity, 
and thanks to his stimulating influence 
on the younger men whom he drew 
around him, the good worl: that he ac- 
complished nnd new worl: started will 
continue to grow on and oil. 

The story of the life of Sir. Mulford, 
as unfolded by men who have known 
him since his embarkation into the field 
nf pharmacy, is of interest. Horn in 
Bridgeton, New Jersey, Oc'oher 10, 
3SGC, of old New England stock, 11. K. 
(Henry Kendall) Mulford came from 
a family of pea captains, and his fore- 


h<ary played an important part in local 
in* tore. He attended the Bridgeton 
elementary school, later the South 
Jen ev Institute, a military prep school 
having n curriculum comparable with 
pie-enl college work. 

A FlTTINf; IlACKCKOUSti 

Starting his drug career at the age 
of 18 in the employ of Dodge £■ Olcott, 
New York, appreciating at this early 
period the need for a round harm on 
which to begin his life’s work, he re- 
turned to Philadelphia. ITe secured n 
job (not a position) in the drug store 
at JSth nml Market Streets, Philadel- 
phia, operated by the Inter world-wide 
known teachers, Dr. Joseph P. Reming- 
ton and Dr. L. K. Sayre. Everyone in 
medicine and pharmacy knows the his- 
tory of Drp. Remington nnd Sayre, and 
this first employment in n retail drug 
store furnished n fitting background 
for the future Hint Mr. Mulford made 
for himself. 

When Dr. Remington decided to de- 
vote his full time to the Philadelphia 
College of Pharmacy, nnd U.S.P. work, 
he disposed of his interest in the retail 
store to Dr. Sayre. Within a few 
months Dr. Sayre was elected ns Dean 


of the College of Pbnnnncy of the Uni- 
versity of Kansas, nnd he sold one-half 
interest to Mr. Mulford, who hnving 
previously qualified as proprietor by 
passing the state hoard, was in charge 
of the business. 

In the interim, Mr. Mulford look the 
pharmacy course at the Philadelphia 
College of Pharmacy, and after waiting 
a year on account of age requirements, 
for his sheep-skin, at the age of 21 lie 
became a full-fledged pharmacist, and 
the complete owner of this drug store. 

It is significant that Mr. Mtilford'n 
predecessors were lenders in pharmacy. 

In the Pharmacy (now nearly 100 
years old) in which Mr. Mulford 
started his actual pharmaceutical ex- 
perience, Henry Bowers made glycer- 
ine; Samuel Eastbronk perfected medi- 
cated lozenges; Drs. Remington nnd 
Snyre developed their background and 
Mr. Mulford started hir, work on the 
standardizing of drugs nnd Inter began 
his research in the biological field. Mr. 
Mulford was the first in this country 
to supply Diphtheria Antitoxin for use 
by the medical profession distributed 
through the pharmacist. 

As an cthfcnl pbnrmncist, besides 
making his own U.S.P. nnd N.F, prep- 
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nintior.*. being of an originative type, 
Mr. Mulford began perfecting and 
manufacturing various pharmaceutical 
specialties, and in 1S90 he formed the 
firm i^nrintr his name. The II. K. Mul- 
ford Company, and manufactured for 
distribution through the wholesale and 
retail draft trade, a line of pharmaceu- 
ticals, featuring compressed tablets, for 
the manufacture of which he perfected 
and patented the well-known Crown 
Tablet machine. 

A* -whited with Mr. Mulford at the 
out'-ot of this company was Dr. E. V. 
T’rchin, a trrnduate of the Philadelphia 
College of Pharmacy, and now retired. 

His Biological Work 
In 1K‘3, Mr. Mulford began studios 
r the production of Diphtheria Anti- 
ti.vin, and always associated with him 
the leaders in hacteriologic, immunolo- 
gical and bio-chemicnl research work. 

Tlie progress in biological history 
during the period from 1893 to the time 
of hi« death is emblematical of the 
foresight of Mr. Mulford. Success was 
largely due to his dynamic energy com- 
bined v, . • h his dominant characteristics 
of etl.H - in pharmaceutical manufac- 
turing. ; » rservernnee, and his love of 
fi bowman, which not only influenced 
the i lection of his associates, hut 
> "cured active cooperation of his co- 
v.-orki r.- ; he believed in giving nu- 
ll. "r *v with responsibility. 

\ t.i Mint in Colloid Therapy 
Ke.ui/irig the principle that life itself 
■ tie application of the colloidal oqua- 
' • , in lt'21 Mr. Mulford directed his 
• i to Colloid Chemistry and later cs- 
V'l’i'-hcil the Mulford Colloid Labora- 
1 ■ a-. III? work in this field has been 
ce.'sfu! in the production of medi- 
r.al ctdlniil- (Sulphur, Manganese, 
Don and Iodine, etc.) and in devclop- 
rg antigens for the treatment of 
[oi-un ivy. 

In 11*20, he accepted the Directorship 
of Research and Biological Lnbora- 
torigs of The National Drug Company 
;.t A 1 Of* Germantown Avenue, Philadel- 
phia, and at the biological laboratories 
a t Swiftwater. Pa., Mr. Mulford 
actively worked in developing biologi- 
cal product" for the interests of hu- 
manity, nnd in striving to protect nnd 
save human lives. 

Ethical to the nth degree, Mr. Mul- 
fo:d believed in the highest standards 
of manufacture of biological products, 
and in their distribution through the 
ethical pharmacist bv selective distri- 
bution. lie was a leader in biological 
nnd gnhnirnl standardization. In ad- 
dition to having established the first 
h'olt.gicn! laboratory in the U. S. for 
the production of Diphtheria Antitoxin, 
Mr. Mulford was one of the first advo- 
cate" of the development of the rtand- 
nrtiirr.slon of biological* nr.d galenicals. 
Ir. work, hr had the active cooperation 
ef Dr. Kdgr.r Fobs Smith, late Dean of 


the University of Pennsylvania, Dr. 
George H. Meeker, now Dean of the 
Post-Graduate School of Medicine of 
the University of Pennsylvania, the 
late Dr. A. C. Abbott, Prof, of Bacteri- 
ology and Director of Hygiene, Univer- 
sity of Pennsylvania Mcdicn] School, 
and his assistant, the late Dr. David 
II. Bergey, who succeeded Dr. Abbott 
as professor and director. Dr. Bergey 
was the first scientist of this country 
to test antitoxins for potency according 
to the Ehrlich standards. It was signi- 
ficant that after a 40 year friendship, 
Dr. Bergey became an associate with 
Mr. Mulford as the Director of Re- 
search in Biology for The National 
Drug Company, up to the time of Dr. 
Bergcy’s death. 

Widely Honored 

The degree of Master of Science was 
conferred upon Mr. Mulford by Lafay- 
ette College in 1018, and the highest 
honor in pharmacy, Master of Phar- 
macy, was conferred upon him by his 
Alma Mater, the Philadelphia College 
of Pharmacy and Science, in 1933. He 
was a member of the American Phar- 
maceutical Association, American Drug 
Manufacturers Association, American 
Pharmaceutical Manufacturers Asso- 
ciation, American Chemical Society, 
the Franklin Institute nnd the Union 
League. 

Mr. Mulford was active right up to 
the last. A. week before his death, he 
attended the American Public Health 
Association meeting in New York, and 
the Pennsylvania State Medical So- 
ciety meeting in Philadelphia. 

The drug world, educators nnd pub- 
lishers deeply mourn the death of H. 
K. Mulford, an inspirational lender; an 
indefatigable worker; a man among 
men; unimpeachable in character and 
integrity, a loving husband, father and 
grandfather, a man loved and beloved 
by all who knew him, and his friends 
were legion. 

Our sympathy is sincerely extended 
to his widow, Mrs. Lillian Ware Mul- 
ford; a daughter, Mrs. H. H. Fehr; a 
son, H. K. Mulford, Jr. and a brother, 
Lewis .T. Mulford of New York, who 
survive him. 


Meggers, H. 

The Degree and Prevalence of 
Vitamin A Deficiency in Adultn. 
J. A. .If. A; 100:7SG, Sept, i, 1037. 
Out of 102 students tested on the 
biophotometer for evidences of vitamin 
A deficiency, GO were selected ns show- 
ing the best dark adaptation, another 
GO were chosen ns subnormal, nnd nu- 
tritional, clinical, and other data wore 
compiled for both groups. Of the entire 
102. 35 per cent had low photometer 

♦Tfcl* nnd the foTIcyrdcsr fchttracts *re taken, by 
tirra The Borden Dijrnt for 
OrVb*r, 1537. 


readings, and 12 per cent had clinical 
manifestations of the deficiency. 

Although the incidence of colds was 
about the same in both groups, the 
duration nnd severity of colds was less 
in the normal group than in the sub- 
normal. About half of the latter group 
had definite night blindness, and 15 had 
dryness of the skin. 

The vitamin A deficiency was treated 
by giving 70,000 units of vitamin A in 
the form of carotene orally for two 
weeks, followed by 25,000 units daily 
until dark adaptation became normal. 
Therapeutic results were striking, 30 
cases having regained normalcy, nnd 9 
being improved. 

Estimates of the necessary minimum 
vitamin A intake vary from 1000 to 
8700 units daily, hut the author found 
that all persons who consumed over 
•1000 international units daily were 
normal. He suggests, however, that 50 
per cent over this figure be allowed for 
optimal benefits. Individuals vary in 
capacity to absorb, store, convert, and 
destroy vitamin A. 

Among foods yielding liberal 
amounts of vitamin A are milk, butter, 
cheese, cream, eggs, liver, spinach, car- 
rots and most green and yellow vege- 
tables, fish roc, prunes and kidneys. 
Poor choice of foods was mainly respon- 
sible for the vitamin deficiencies found. 

Jeans, P. C. and Stearns, G. 

The Vitamin D Requirement of the 
Child. Am. J. Dis. Childr., 5/, :1S0, 
July, 1037. 

In the first year of life, retention of 
calcium increases with calcium intake 
if vitamin D is given, but not without 
vitamin D. When milk with 135 units 
of vitamin D to the quart is fed at the 
level of 1.8 ounces (53 c.c.) to the 
pound (0.45 Kg.) of body weight, most 
infants show more than the calculated 
minimum retention, but with smaller 
amounts of the milk, many infants 
show retention below this minimum. 
The retention with 400 unit milk is 
greater than with that of 135 unit milk 
. nnd is above the calculated minimum 
for most babies at less than 1.8 ounces 
of milk to the pound. 

In children over 1 year of age, reten- 
tion of calcium increases with the in- 
take, whether or not vitamin D is 
given, but the retention is greater with 
vitamin D, Between 1 and C years of 
age the retention without vitamin D in 
half of the cases is below the minimum 
requirement with 750 c.c. of milk, and 
in the majority of eases is not above it 
until 1000 c.c. of milk is given. With 
310 units of vitamin D daily, the reten- 
tion in the majority of cases is above 
the minimum when 750 c.c. of milk is 
taken, nnd always when 1000 c.c. is 
given. 

Vitamin D is, therefore, necessary 
for many children between 1 and G 
years of age. The child over G requires 



vitamin D to a slightly less extent than 
the child under 6. With 340 units of 
vitamin D daily, from 750 to 1000 c.c. 
of milk is adequate for most subjects, 
but 500 e.c. is insufficient for most 
children even when a teaspoonful of 
cod liver oil is added daily. 

Ellis, L. N. and Zmachinsky, A. 

The Sparing Action of Lactoflavin 
on Vitamin B t . Science, 36:245, 
Sept, 10, 19S7. 

Experiments with laboratory animals 
showed that the addition of lactoflavin 
to diets deficient in vitamin B, exerted 
a sparing effect upon this vitamin, 
since the growth and length of survival 
of the animals during the period of 
vitamin B, deficiency was directly de- 
pendent upon the lactoflavin content of 
the maternal diet. These results are in 
agreement noth those of other investi- 
gators. The sparing action has been 
found so far to be specific only for 
vitamin B,. 

The lactoflavin used in the reported 
experiment was Borden’s IE grade, 
which is tested free of vitamin Bi and 
other water-soluble vitamins. Lacto- 
flavin is now considered to be vitamin 
B, or G. 

Raesky, H. A. 

Non-Surgical Treatment of Pyloric 
Obstruction Resulting from Peptic 
Ulcer. N. Y. St. J. M., 37:1539, 
Sept. 15, 1937. 

A series of 26 cases was successfully 
treated by non-surgical means for the 
inflammatory type of pyloric obstruc- 
tion. The methods employed consisted 
of a gastric lavage of warm water 
given every day, then every other day, 
and subsequently less frequently as the 
patient improved. For five days eight 
ounces of sweet milk, one-half ounce of 
sweet cream, and one dram of sugar 
wore given every two hours, and one- 
half an ounce of olive oil, twice daily. 
Then two raw eggs or egg-nogs were 
added. On the sixth day, two ounces 
of cooked cereal and three eggs were 
allowed ; on the eighth day, four ounces 
of cereal and two ounces of pureed 
vegetables; on the tenth day, four 
eggs; toast was permitted on the 
twelfth day. Some alkalis, but not in 
excessive amounts, were also used. 

After from 3 to 10 years, twenty 
patients are still comparatively symp- 
tom free. 

Pasteurization in England and 
America. Edit. Am. J. Pub. Health, 
27:920, Sept., 1937. 

Pasteurization of all market milk, 
says this editorial, is now generally 
recopuzed by health and medical au- 
thorities, by most of the dairy industry, 
and by a substantia] proportion of the 
people of this country as an essential 
public health measure. Today, about 88 
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per cent of the milk supplies in all 
cities over 10,000 population in this 
country is pasteurized, although the 
amount varies in different parts of the 
country, and the average is brought up 
by the many larger cities where nearly 
100 per cent pasteurization has been 
attained. In our communities in the 
1000 to 10,000 population group, on 
the other hand, only abont 39 per cent 
of the milk is now pasteurized. These 
figures indicate that market milk in 
our large cities is much safer than in 
the rural sections of the country. 

This editorial also expresses the 
opinion that more certified milk should 
be pasteurized. 

In England, pasteurization has not 
received as wide recognition as in the 
United States, although the British 
public health and medical professions 
are strongly advocating this desirable 
process, which they believe should pre- 
cede much-needed attempts to increase 
milk consumption in Great Britain. 
Recent investigations have shown that 
pasteurization does' not appreciably 
affect the excellent nutritive properties 
of milk. 

“Raw milk, whether in England or 
America,” concludes this editorial, 
“should no longer be permitted to im- 
pede public health progress.” 

Hoy, W. A. and Neave, F. IC. 

The Phosphatase Test for Efficient 
Pasteurization. Lancet, 233 :595, 
Sept, i, 1937. 

Since 1935 the phosphatase tost has 
been used to detect the efficiency of 
pasteurization, the efficacy of the test 
depending upon the fact that the tuber- 
culosis bacillus is destroyed more 
quickly than the phosphatase when 
milk is heated. 

The test is valuable in indicating 
faulty operation of or defects in pas- 
teurizing machinery, and it can also he 
applied in the case of the high-tempera- 
ture short-time method of pasteuriza- 
tion. 

The survey reported showed that the 
efficiency of pasteurization in London 
had been greatly improved during the 
past two years, especially in the larger 
firms having their own control labora- 
tories. The test is particularly useful 
in advisory work in, tracking down 
faults in the functioning of pasteuriza- 
tion. 

Graham, s. and Morris, N. 

Effect of B oiling on Nutritive 
Value of Milk. Arch. Dis. in 
Childr., 12 :169, June, 1937. 

Metabolism tests 'on two boys, aged 
10% and 7%, showed that when 50 per 
cent of the caloric value of the diet and 
70 per cent of the protein were sup- 
plied by milk, there were no significant 
differences in the retentions of calcium, 
phosphorus, and nitrogen when raw 
milk and boiled milk were given. The 
results indicate that there is no evi- 
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dence that over short periods the boil- . ' 
ing of milk impairs either its absorp- 
tion or utilization, when there is an 
ample supply of proximate principles 
and minerals, and the caloric intake is 
adequate. 

Kober, L. R. 

'Undulant Fever Therapy: Excel- 
lent Results From Typhoid Vac- 
cine Intravenously. S. W. Med., 
21:317, Sept., 1937. 

Successful treatment of 7 cases of 
undulant fever with foreign protein 
shock therapy, in this instance typhoid 
vaccine administered intravenously, is 
reported by the author. This method 
was used for strong and .healthy 
patients, hut in those who are seriously 
debilitated or suffering from complica- 
tions, less severe reactions are obtained 
with intramuscular or subcutaneous in- 
jections of meiitensis vaccine. 

McLester, .1. S. 

Nutrition Problems in Education. 
.7. A. M. A., 109:838, Sept. 11, 
1937. 

Since good nutrition is a prerequisite 
to health, and the healthy child can 
make the best use of the education 
offered him, every effort must be made i 
to see that all school children are 
properly nourished. 

Nutritional failure is seldom simple- 
or complete, but is generally multiple, 
incomplete, and correspondingly com- 
plex. The vague borderline case of 
nutritive failure of mild degree is the 
most interesting, and such cases are 
the most frequent. The prime duty of 
the school physician is to recognize dis- 
orders of this type and to correct them. 

The school must endeavor not only 
to correct these defects, but to enhance 
the development of the normal child by 
having him reach optimum instead of 
merely adequate nutrition. To do this 
requires education of the pupil, the 
parent, and the teacher. The greatest 
energy should be expended not on indi- 
vidual, selected children, but upon the 
student body as a whole. 

Emphasizing the essential nature of 
any one food factor or group of factors 
is dangerous, except in the case of 
milk. "Because of its importance to 
the child,” declares the author, “I think 
it proper to emphasize time and again 
the great value of milk. • 

The nutrition class is of great edu- 
cational value, not only because of its 
help to the undernourished pupil, hut 
for its influence on the dietary habits 
of all students. The example set by 
the lunch room is likewise of great help 
to teachers who are giving broad in- 
struction in nutrition. 

Cowell, S. J. 

The Physiological Bases of Nutri- 
tion. Brit. M. J., p. 406, Aug. 28, 
19S7. 

The British Medical Association has 
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a Section of Nutrition. Its scope, said 
the author in nn address at the last 
annual meeting, should be wide enough 
to cover a large part of the field of 
medicine, and indeed it is already capa- 
ble of so doing. 

In discussing the practical aspects of 
nutrition, it is pointed out that milk- 
feeding tests on children have demon- 
strated that the mean rate of growth 
can be accelerated with this valuable 
food. Dental caries can also be pre- 
vented by dietary means, and infections 
reduced by proper nutrition. 

Optimal nutrition can be secured by 
increasing the intake of such protective 
elements ns safe milk and other dairy 
products, all kinds of vegetables, es- 
pecially green vegetables, eggs, fat fish 
and liver. Such protective foods are 
essential for pregnant and lactating 
mothers nnd for growing children, all 
of whom must have a liberal allowance 
of milk. 

Coke, E. C. 

Plans of the Chilean Government 
for Improving the Nutrition of the 
People. U. S. Pub. Health Reps., 
52:1100, Apg. 20, 1037. 

In outlining the problem of nutrition 
in Chile, nnd the Government’s plans 
for its improvement, the Minister of 
Health states in this articte that the 
most serious and immediate problem is 
that of overcoming a gradual decrease 
in milk production, already below the 
minimum needed. Milk, he says, is the 
principal inntcrial for the building of 
a race, irreplaceable in nearly all cases 
by any other food, and the most im- 
portant of the protective foods. 

Milk has, furthermore, "an inhibi- 
tory action on precocious sexual de- 
velopment,” according to studies of the 
author and his co-workers. 

The Government is stimulating milk 
production and consumption by pur- 
chasing milk for school lunches, and by 
lending capital at low interest to the 
dairy industry. 

Gopiioi.e, N. N. 

Milk. The Most Perfect Food 
Chemical Publishing Co. of -\. I •, 
Inc., p. 1XS, $2.50, 1030. 

The professor of industrial chemistry 
of Benares Hindu University in India 
has prepared this text in English for 
the purpose of disseminating correct 
knowledge of milk ns “the most perfect 
food.” As a factor in promoting neces- 
sary consumption of milk nnd dairy 
products in India, this creditable 
treatise should serve a useful purpose, 
and it should also be of interest to 
those in this country who are directly 
concerned with the production nnd dis- 
tribution of milk, generally known in 
the United States ns “our most nearly 
perfect food.” 

The book begins with some interest- 


ing references to milk from ancient 
Vedic and Ayurvedic liternture; then 
presents statistics on milk imports, pro- 
duction, and use in India and else- 
where; discusses the composition and 
nutritive properties of milk and dairy 
products, and their influence on health; 
presents arguments in favor of a vege- 
tarian diet; discusses tea, coffee, cocoa, 
tobacco and alcoholic drinks; and con- 
cludes with some comments on the 
medicinal properties of milk, and on 
breeding and feeding. 

There is a vigorous foreword by 
Pandit Madan Mohan Malaviya, an ex- 
tensive table of food analyses, and a 
good index. The book is an interesting 
contribution to the international litera- 
ture on milk. 


Means, J. H., Hertz, S. and Lehman, 

J. 

Nutritional Factors in Graves Dis- 
ease. Ann. Int. Med., XI, 420, 

Sept., 1037. 

The thesis of this presentation is 
that malnutrition may cause or at least 
precipitate thyrotoxicosis. The material 
that forms the basis of their observa- 
tions came from the Thyroid Clinic of 
the Massachusetts General Hospital 
and covered a total of 35 cases. Four- 
teen of these presented a thyrotoxic 
loss of weight following in the course 
of attempts at reduction in overweight 
cases. The remainder of the series pre- 
sented malnutrition as the result of a 
variety of conditions other than de- 
liberate efforts at reduction of obesity. 
In presenting their thought on malnu- 
trition the authors have endeavored to 
distinguish between what they call 
general malnutrition, the result of a 
total negative unit balance, and specific 
types of malnutrition. 

Myasthenia is listed as a common 
manifestation in Graves Disease. 
Among other manifestations of general 
muscle weakness they offer the rather 
interesting thought that exophthalmus 
may be merely a local expression of a 
general muscle weakness. The degen- 
erative changes in the striated recti 
muscles contrasted with the normal ap- 
pearance of the smooth muscle of the 
eye is offered ifs a suggestion that a 
muscle imbalance obtains which results 
in exophthalmus. Dccalcification of the 
bones is listed also as a specific form 
of malnutrition. They suggest that 
while thyroid secretion causes a defi- 
nite increase in the rate of removal of 
calcium and phosphorus from the 
bones, it differs definitely from the in- 
fluence of the parathyroid hormone in 
that there is no significant incrense in 
the blood calcium nnd blood phosphorus 
in the latter condition. They believe 
that the marked withdrawal of these 
chemicals is a specific influence of- 
hyperthvroidism and not the result of 


an accelerated metabolism. They ob- 
served in a few cases of long standing 
thyrotoxicosis n rather marked osteo- 
porosis of both the spinal vertebrae 
and of the long bones nnd call attention 
to one case particularly in which there 
was found a compression fracture of 
a lumbar' vertebra the result of osteo- 
porosis. This patient recovered sympto- 
matically, though without much evi- 
dence of recalcification from nn X-ray 
standpoint, on a high calcium diet and 
Viosterol. They found a subnormal 
hemoglobin value in a rather large per 
cent of their cases. These patients pre- 
sented the tongue and low hydrochloric 
acid content, with the characteristic 
male changes of a hypochromic anemia. 
A satisfactory restoration of the blood 
iron was obtained under a regime of 
iodine and iron. Whether there is 
avitaminosis in these cases of Graves 
disease is discussed. They noted nn im- 
provement in appetite and a gain in 
weight in some of their cases of thy- 
rotoxicosis when fed Vitamin B but no 
change was noted in the basal meta- 
bolic rate. The role of Vitamin B in 
thyrotoxicosis is suggested, but nn 
evaluation of its real influence was 
fogged by the simultaneous administra- 
tion of iodine. They urged that in the 
preparation of a thyrotoxic patient for 
operation that saturation with iodine is 
not sufficient, but that the general nu- 
trition should be improved with refer- 
ence to specific deficiencies. 

In their conclusions they warn 
against a too vigorous reduction of the 
gland in obese patients nnd suggest 
that thyrotoxicosis may be induced 
thereby. They believe that a high pro- 
tein diet is undesirable in the prepara- 
tion of the thyrotoxic patient for opera- 
tion on the ground that the specific 
action of protein is to increase meta- 
bolism. They prefer to rely more ex- 
clusively upon cai'bohydrates. Their 
attitude toward fat content of the diet 
is a neutrnl one. While recognizing 
that unnecessary delay in the thyro- 
toxic patient in securing operative re- 
lief should be avoided, yet they hold 
that there is a tendency of the surgeon 
to operate before the evidences of mal- 
nutrition, as well as the cardiac in- 
sufficiently, have been adequately cared 
for. 

Virgil E. Simpson, Louisville. 
Alvarez, W. C. 

New Tight On Intestinal Peristal- 
sis in Health and Disease. Proc. 

Staff Meetings Mayo Clinic, 12:057- 

COO, Oct, 20, 1037. 

The author reports on some work 
which has been in progress over a 
period of several years. He concludes 
that there are two separate systems of 
nerves regulating the smnll bowel ac- 
tivity, one consisting of long nerves 
uninterrupted by synapses, very resis- 
tant to anoxemia and nicotine, and be- 
lieved to mediate the impulses that arc 
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responsible for so-called systolic con- 
traction of the small bowel, the other 
a system of short nerves interrupted 
by synapses, sensitive to nicotine and 
anoxemia, and believed to preside over 
the coordinated peristaltic rushes. He 
feels that during life and health the 
synaptic nervous system of the bowel 
and the extrinsic nerves are constantly 
supplying the muscle with some seda- 
tive which keeps the fibers from re- 
sponding strongly to every stimulus 
that arrives by way of the long un- 
broken nerves. 

A possible explanation for gas pains 
and failures of peristalsis in persons 
subjected to adverse influences is 
offered on the basis of loss of the 
normal quieting nervous mechanism 
thus leaving the bowel at the mercy of 
the stream of stimuli arriving by way 
of the hardy long tracts. At present 
there is no known specific remedy for 
such conditions. 

Hanes SI. Fowler, Fort Wayne. 

Lindsay, J. W., RrcE, E. Clarence, 

Sf-linger, Maurice A. and SIish, 

K. Hammond. 

Protamine I limit in as a Contribu- 
ting Factor in the Death of a 
Diabetic Patient w i t h Cerebral 
Arteriosclerosis. Ann. hit. Med., 
Vnl. 10, June, 1917, 

The authors present a case of fatal- 
ity of a diabetic patient treated with 
protamine insulin. 

Here the difficulties in the control of 
the patient’s diabetes were reduced, 
however reactions attributed to insulin 
hypoglycemia were accentuated, with 
dentil resulting from a severe hypogly- 
cemia from the cumulated effects of 
the insulin. 

The patient, an' unmarried white 
female, developed diabetes mellitus in 
1931 at the age of 4-1. Up to August, 
1933, when she came under observation, 
she had lost 71 pounds. 

Treatment with varying doses of 
ordinary insulin and varying diets 
during and after hospitalization never 
satisfactorily controlled the diabetes. 
Occasional insulin reactions were ex- 
perienced with an attack of coma in 
October, 1934. 

Protamine insulin was started on 
April 1, 1930, with immediate improve- 
ment. Because of economic circum- 
stances the patient was unable to main- 
tain proper contact with the clinic. 

On September 3, 1930, she was found 
unconscious in bed and removed to the 
hospital with a tentative diagnosis of 
coma due to hypoglycemia. She re- 
mained comatose and died eight days 
later. At necropsy most striking 
changes were found in the brain, ex- 
hibiting marked arteriosclerosis. 

The history obtained from the 
patient’s relatives and friends indicates 
she probably experienced the effects 
of n low blood sugar on a number of 


occasions over a period of 2 months 
preceding death. 

Because of the possible dangers inci- 
dent to the use of any insulin prepara- 
tion with prolonged action and cumu- 
lative effects, the authors feel that 
their use should he restricted to those 
who can be kept under constant control. 

The medical treatment with accom- 
panying tables of diet and insulin be- 
fore and during hospitalization is dis- 
cussed. 

B. B. Vincent Lyon and 
Nathan A. Noble. 

Nichols, Bernard H. 

Roentgenology as an Aid to the 
Diagnosis of Lesions in the Upper 
Right Abdomen. Jonr. hid. State 
Med. Assoc., 30:565-507, Mow, 
1937. 

In cases where there is uncertainty 
as to the exact type and location of 
lesions in the upper right abdominal 
quadrant the radiologist should be ap- 
proached as a consultant mid he should 
determine the type and method of ex- 
aminations necessary to obtain the 
most satisfactory explanation of the 
patient’s symptoms. Too often the 
radiological examination is useless be- 
cause some specific procedure was 
ordered which was entirely inadequate 
to establish the correct diagnosis. 

The frequency of need for explora- 
tory operations has lessened with ad- 
vance in radiology. 

A 14 x 17 film of the abdomen per- 
mits examination of the spine, pelvis 
and abdominal organs which includes 
the kidneys, ureters, bladder, liver and 
spleen. This examination should be 
carried out before any opaque media is 
introduced into the circulation or abdo- 
minal organs. 

Lesions of the spine include, ar- 
thritis, postural defect, neoplasm of 
the bony spine or spinnl cord, fracture, 
dislocation, or ruptured nucleus pul- 
posus. Calcific deposits in the abdomen 
may be due to kidney stones, ureteral 
stones, calcified tumor or cyst, calcified 
gall bladder, gali stones, mesenteric 
glands, or calcific deposits in the out- 
line of the kidney pelves and calices 
due usually to old tuberculosis of the 
kidney. The location of suspicious 
calsific deposits should be determined 
immediately. Abnormalities ' of the 
kidney ns regards size, shape, position 
and presence of tumors can be deter- 
mined, 

Tf the foregoing examination reveals 
no abnormalities then a plain film of 
the gall bladder region should be made 
and cholecystogrnphic dye administered 
to determine the function and presence 
or absence of non-opaque stones. If the 
gall bladder is not visualized the dye 
should he repented the following night. 
The administration of barium should 
then follow with complete study of the 
stomach and duodenum by fluoroscopy 
and such films as are necessary and a 


24 hour observation to determine the 
intestinal motility. This is followed by 
a barium enema and then by air enema 
if a suspicious lesion is present. 

One should not overlook the possi- 
bility of gastric crises, angina, or 
pancreatic .disease in cases of upper 
abdominal lesions. Of course, the radi- 
ological examination would not help 
here. 

The author closes with the plea that 
the roentgenologist be considered a con- 
sultant just as any other consultant in 
medicine and that many satisfactory 
results will he obtained thereby. 

Hanes M. Fowler, Fort Wayne. 

Rosen ak, Bernard D. 

Inflammatory Diseases of the 
Small Intestines (So-Called Re- 
gional Ileitis). Jour. hid. State 
Med. Assoc., 30:565-573, Nov., 
1937. 

The earliest cases reported of 
regional ileitis described the condition 
affecting the terminal portion of the 
ileum. Subsequent reports have de- 
scribed the lesions occurring in separ- 
ate parts of the ileum, the jejunum,. the 
cecum and even the duodenum in a 
recent case. The pathology of the 
lesions is that of a non-specific inflam- 
mation, involving all layers of the in- 
testinal wall and characterized by early 
infiltration of the fibroblasts, thus lend- 
ing to thickening, indurntion, and sten- 
osis with marked mucosal destruction. 

The etiology’ of the disease is un- 
known. There is no evidence to sub- 
stantiate a possible causal relationship 
to appendicitis or tuberculosis. Bacil- 
lary’ dysentery’ and long standing func- 
tional disorders have been mentioned ns 
possible causative factors but further 
study is needed for confirmation of 
such views. 

Clinically’, the disease is found in 
young adults in more than half the 
eases. The outstanding symptom is 
abdominal pain, usually of a distinctly 
colicky’ nature and tending to be pres- 
ent intermittently over long periods of 
time. Fever is usually present, the type 
and degree depending upon the condi- 
tion of the lesion. In the average case 
it varies between 101 and 103 nnd is 
usually constant. Some change in the 
bowel habits is usually seen and diar- 
rhea is almost the rule. The stools usu- 
ally number 3 to G per day, are semi- 
solid or mushy, nnd do not contain 
much mucus or gross pus or blood. 
Constipation mny ensue with the de- 
velopment of the obstructive stage of 
the disease. Nausea nnd vomiting arc 
seen occasionally in early cases and 
more often in later stenotic phases of 
the disease. Leukocytosis is never ex- 
treme in uncomplicated cases, nnd there 
is usually a microcytic anemia. Gener- 
ally the patients present weakness, 
emaciation, and weight loss in propor- 
tion to the duration nnd severity of the 
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milk will be packed in cans 


'helher or not this prophecy will 
come true remains to be seen. It is. 
however, interesting to note that it 
has been made lime and again by 
prominent physicians. 

The basis for the prediction is not, 
of course, the relative merits of con- 
tainers — but rather the compara- 
tive values of two forms of milk, 
evaporated milk and ordinary 
"fresh” milk. 

Since milk is an important part of 
the dietary employed in the treat- 
ment of digestive diseases, and the 
qualities of one particular form of 
milk are of such superior nature that 
its universal use has been forecast, 
it may be interesting to examine 
those qualities. 


Made of whole cow's milk, con- 
centrated to double strength, Pet 
Milk, the original evaporated milk, 
furnishes all the tood substances 
milk can be relied upon to supply. 
Sterilized in the sealed container, it 
is completely and surely free from 
bacterial life, more readily digesti- 
ble, and especially suited to the 
individual who has been sensitized 
to milk. Irradiated by ultra-violet 
rays, it is a good source of vitamin 
D. Distributed in a highly economi- 
cal manner, it is, by virtue of this 
economy, less expensive than other 
forms of milk. 

When prescribing milk, specify 
Irradiated Pet Milk. 



Samples and literature will be sent on rei/uesl. 


PF.T MILK COMPANY, 1446b ARCADE BUILDING, ST. LOUIS, MO. 
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disease, and are usually apathetic and 
mentally depressed. The posture and 
gait may suppest peritoneal irritation. 
In such cases the suspicion of a small 
bowel lesion should be readily con- 
firmed by finding a tender mass in the 
right lower quadrant, but its absence 
does not entirely exclude ileitis as a 
possibility in cases presenting such a 
clinical picture. 

The diagnosis is mode on the basis 
of the clinical picture and X-ray find- 
ings, using first the barium enema and 
then the barium meal with frequent 
observations and films during the eight 
hours following the meal. 

The differential diagnosis is con- 
cerned mainly with tuberculosis, Hodg- 
kin’s disease and lymphosarcoma, carci- 
nomn, right sided colitis and amebic 
colitis. 

As regards treatment, extensive re- 
section of the involved areas seems to 
offer the best hope of a lasting cure. 
Other therapeutic measures that have 
been advocated are side-tracking opera- 
tions, and medical treatment with non- 
roughage diet and anti-spasmodics. 

The paper is discussed by Dr. Wil- 
liam R. Tindall of Shelbyvillc. 

Hanes M. Fowler, Fort Wayne. 

MU7.IIOI.RAND, II. B, 

hit ravenous Liver Extract in the 
Therapy of Pernicious Anemia. 
Report of a ease. Ann. hit. Med., 
11:071-07/,, Oct., 1037. 

A case of pernicious anemia is re- 
ported which failed to respond to the 
administration of oral liver, intra- 
muscular extract, vcntriculin, and 
blood transfusions, but with intraven- 
ous liver extract responded with a 
prompt and complete remission. 

The report covers the period from 
Nov. IP, 1P.11, up to the time of writ- 
ing. During this time there were two 
exacerbations of the condition. The 
first was marked by a hemoglobin of 
22%, red count of 1, POO, 000 and white 
count of .1,000, The patient at this time 
responded satisfactorily to the use of 
oral and intramuscular liver extract. 
About one year later he had gradually 
lost ground until the hemoglobin was 
"Off, the red count 1,7-10,000 and the 
white count 2.S00. He was given liver 
by mouth, iron and ammonium citrate, 
intramuscular liver extract, vcntriculin 
and blood transfusions over a period of 
some 50 days, all to no avail. He was 
then given 20 c.c. of liver extract intra- 
venously which was followed by a chill 
and a temperature of 101' F. Improve- 
ment was seen at once, and with each 
succeeding intravenous injection (five 
in all) the reactions decreased in 
severity to slight flushing of the face 
nnd a little shortness of breath. The 
blood picture returned to normal nnd 
the patient is being maintained at 
home in a good state of health with a 
normal blood picture by the intra- 
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muscular injection of 2' c.c. of liver 
extract once a week. 

The author was unable to find in the 
literature mention of a similar case of 
pernicious anemia. He says that one 
can only speculate as regards the 
reason for this patient’s failure to re- 
spond to the ordinary therapeutic 
measures. He refers to Minot’s state- 
ment as to the need of adequate quanti- 
tative treatment in pernicious anemia 
nnd says that that is the possible ex- 
planation of the behavior of this par- 
ticular case. 

Hanes M. Fowler, Fort Wayne. 

Dillon, Edward S. and Dyer, Wal- 
lace W. 

Factors Influencing the Prognosis 
in Diabetic Coma. Ann. Int. Med., 
11:002-017, Oct., 1937. 

This report is based on the records 
of 2G8 cases of diabetic acidosis admit- 
ted to the Philadelphia General Hos- 
pital during the years 1931 to 1936. Of 
the 268 cases, 117 died, a mortality of 
43.7%. 

The cases are classified according to 
the presence or absence of complicating 
diseases, and also according to the 
severity of such complications. 

■ They grouped the cases according to 
the outcome and correlated these find- 
ings with the data obtained upon the 
patient’s admittance to the hospital in 
an effort to determine what inference 
regarding prognosis could be drawn 
from the information obtained within 
nr. hour or so after admittance. 

The presence of complications is an 
important factor in determining the 
prognosis as evidenced by the fact that 
of 139 cases with complications 85 died, 
a mortality of 61.2% for that group. 

The mortality for all cases in which 
the blood sugar was above 700 mg. per 
100 c.c. was 57.7%, whereas for the 
cases in which it was 400 or lower it 
was 29.1 %. In the group of uncompli- 
cated cases the average blood sugar for 
those recovering was 487 nnd for those 
who died it was 713. So when the blood 
sugar is very high a higher mortality 
is anticipated. 

The mortality rate increases with 
the degree of chemical acidosis ns 
measured by the carbon dioxide com- 
bining power of blood. This fact is 
more clearly evident in the uncompli- 
cated cases. 

As the blood urea nitrogen increases 
above 20 mg. per cent the mortality in- 
creases rapidly. In the total scries the 
mortality for cases with 20 mg. and 
below was 22.1%, whereas for those 
with more than 20 mg. the mortality 
was 62.4%. The average blood urea 
nitrogen for the uncomplicated cases 
that recovered was 20.5 mg. per cent 
and for those that died was 44.7 rog. 
per cent. 

There is no correlation between the 
degree of leukocytosis and mortality. 
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In 191 cases in which a white count was 
made upon admission it was above 10,- 
000 in all but 16 cases. It usually drops 
rapidly as treatment progresses. 

The total mortality for patients up 
to 30 years was 16.4 per cent while for 
those over 50 years it was 74.7 per cent. 
The average age of those without com- 
plications that recovered was 27.1 years 
nnd for those that died it was 41.8 
years. 

As regards sex, the total mortality 
was 29.6 per cent for the males and 
49.7 per cent for the females. 

The importance of the mental state 
as regards prognosis is very great 
The total mortality for those patients 
who were conscious upon admittance 
was 28.0 per cent and for the uncon- 
scious it was 81.0 per cent. In the un- 
complicated cases 5.4 per cent of the 
conscious cases died, whereas 73.0 per 
cent of the unconscious died. 

The length of time the patient has 
been in ncidosis is an important con- 
sideration, as the expected mortality 
increases rapidly with the duration of' 
the ncidosis. 

The authors conclude that the clinical 
data are much more important in 
rendering an accurate prognosis than 
are the laboratory findings. It is more 
important to know the complications 
present, the mental stnte, the age of 
the patients, and the duration of the 
acidosis, than it is to know the blood 
sugar, the carbon dioxide combining, 
power nnd the urea nitrogen. The latter 
factors are indispensable, however, in 
properly gauging doses of insulin and 
glucose in treating the patients. 

Hanes M. Fowler, Fort Wayne. 

Gage, Mims. 

"The Surgical Treatment of Peptic 

Ulceration.’’ South. Surg., 6:392- 

iOi, Oct.., 1SS7. 

In a thoughtful presentation, with an 
excellent list of references, the author 
gives an interesting approach to the 
determination of cases suitable for 
operation and surgical procedures indi- 
cated. The etiological factors most re- 
sistant to medical or surgical relief are 
“tissue susceptibility” nnd "constitu- 
tional predisposition.” On the other 
hand, “hypersecretion nnd hyper- 
ncidity,” “focal infection,” and “gastric 
trauma” present factors that can be 
controlled. Most ulcers will heal if 
these controllable factors are managed 
by a rigid medical regimen which in- 
cludes complete abstinence from to- 
bacco, alcohol, condiments nnd highly 
seasoned foods, strict adherence to. a 
bland diet with two-hour feedings, nnd 
thorough elimination of foci of infec- 
tion, especially infected teeth. Chemical 
alkalies arc of insignificant importance 
ns compared with physiological neu- 
tralization accomplished by frequent 
food ingestion nnd regurgitation of 
alkaline duodenal secretions. Relief of 



A New, Brilliantly Effective Agent for the 
Treatment of Gastrointestinal Dysfunction 

rpHE delicate functional balance characterizing the coordina- 
i tio 


- tion between the various organs of the gastrointestinal tract, 
has this diagnostic and therapeutic significance: 

(1) It explains why so many physicians insist 
that the multiplicity of common complaints 
from “indigestion” to chronic constipa- 
tion — reflect a much broader functional 
disturbance than the superficial symp- 
toms themselves might indicate. 

(2) It justifies their long search for 
an adequately comprehensive therapeutic 
agent — which affords a sound physiologic 
approach to the correction of the multiple 
underlying causes. 

That is why such unusual professional 
welcome has been accorded the new ethical 
product, Tri-Costivin. 
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In Tri-Costivin, for the first time, full regard 
is given to the requirements for good digestion — 
through the inclusion of high potencies of vita- . 
mins Bi and B,(G)f for the promotion of appe- 
tite, increase of hydrochloric acid secretion, and 
improvement of stomach tonicity. Bile extract is 
supplied to increase the contractile action of the 
gall-bladder, and duodenum gland extract (hormone 
eholecystokinin) to stimulate duodenal and gall- 
bladder function. The inclusion of gall-bladder tissue 
extract (hormone cholezysmon) serves to intensify 
the action of the pancreatic enzymes and to promote \ . 

fat digestion. 

Good assimilation usually follows on proper digestion — if 
the intestinal mucosa is in healthy condition. The vital depend- 
ence of intestinal health on a normal acid-base equilibrium has 
led to the incorporation in Tri-Costivin of lacto-banana powder, 
and Trilactic* (trade mark) with calcium lactate . . . effective 
agents for the re-establishment of the friendly aciduric type of 
flora. Absorption of fats is promoted also by the gall-bladder 
extract, bile salt, and vitamin B, and B,(G) content. 

For good elimination, a healthy tonus of the intestinal 
musculature is indispensable. Here, Triiactie, lacto-banana 
powder, and vitamins B, and Ii,(G) add a positive stimulus to 
peristaltic vigor. Agar karaya gum is included also to provide 
soft gelatinous bulk to the stool. 

♦ * * 

Tri-Costivin contains no cathartics or laxatives to cause 
irritation _ of the intestinal mucosal Its striking success as a 
therapeutic weapon lies solely in the brilliant rationale of its 
physiologic approach to the underlying causes of dysfunction of 
the digestive tract as a whole. 

Details of the research which culminated in the pharmaceu- 
tical triumph represented by the production of Tri-Costivin — 
and protocols of clinical investigation on this important new 
product — have been reprinted in the book, “The New Physi- 
ologic Approach.” 

■ruPt f ?, r il ’, and for saW) Pks of Tri-Costivin. They are 
available to the physician on request. 
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Tri-Costivin is advertised 
only to the profession, and i‘s 
distributed through a selected 
list of ethical pharmacies — in 
plain containers of 2G0 gins, 
with slip label which the 
pharmacist is instructed to 
replace with a prescription 
label. Dosage: 2-4 tsp. twice 
daily with meals, followed by 
water. 
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pylorospasm by the upe of belladonna 
is to be recommended. Injection treat- 
ments are useful only in proportion to 
the psychic effect obtained and the 
ulcer regimen followed. 

Surgical treatment is reserved for 
the complications which are, in order 
of importance, perforation, hemor- 
rhage, stenosis, and penetration. Duo- 
denal ulcers are best treated by pyloro- 
plasties (Finney, Horsley, or Judd 
type) or gastro-duodenostomies (Hoff- 
man or Ricnhoff type). These pro- 
cedures are physiological in that the 
acid gastric chyme is received by the 
duodenal mucosa which is resistant to 
its digestive action rather than the 


jejunal mucosa which is prone to 
ulceration. Gnstro-jejunostomy is, how- 
ever, safe and indicated where a 
chronic cicatrizing ulcer has resulted in 
gastric retention, gastritis, and hypo- 
acidity. Entero-enterostomy should 
never be done in conjunction with 
gastrojejunostomy, or gastric resec- 
tion either, since it establishes duodenal 
drainage with the strong probability of 
ulcer formation. ‘ 

The surgical treatment of gastric 
ulcers is demanded by the same indica- 
tions os in duodena! ulcers plus the 
ever-present possibility of mnlignant 
change. This must be suspected in all 
ulcers which do not show demonstrable 


roentgenological evidence of healing 
under medical regimen. Surgical pro- 
cedures should accomplish removal of 
the tissue susceptible area and resto- 
ration of the gastro-intestinnl opening 
so that there will bo constant reflux 
of alkaline duodenal juices into the 
stomach. Gastrojejunostomy, though 
commonly used, is less effective than a 
partial gastrectomy. While the Billroth 
I or Schoemaker’s modification are 
more physiological the Polya modifica- 
tion of Billroth II is the most popular 
and is very satisfactory technically and 
therapeutically. 

Jejunal ulcer demands surgical treat- 
ment which consists of subtotal gas- 
trectomy, resection -of the involved 
segment of jejunum with end-to-end 
anastamosis and a gastrojejunostomy. 

After any surgical treatment the 
patient should be made to understand 
that he has an “ulcer diathesis” with 
no guarantee " against recurrence or 
severe hemorrhage if he neglects con- 
trolling the eontrollnble factors. 

J. Duffy . Hancock, Louisville. 

Rouse, Milford 0. and Patterson, 

Cecil 0. 

“The Clinical Significance of a 

Mobile Colon." South. Med. Jonr., 

30:993-998, Oct., 1937. 

The usual symptoms of a mobile 
colon arc recurring pain in the lower 
abdomen, usually on the right side, and 
obstinate constipntion. The .actual at- 
tack mny be confused with acute ap- 
pendicitis but can .be differentiated in 
a number of ways. There is usually a 
history of pain and constipation dating 
back to childhood, attacks of pain most 
likely occur after several days elapse 
without a bowel movement or when nn 
unusually large bulk of food has been 
ingested G to 21 hours previously, and 
relief has been obtained in such attacks 
by the emptying of the large bowel by 
purgation, enema, or abdominal mas- 
sage. As a rule there is no initial epi- 
gastric pain, usually no nausea, vomit- 
ing, or fever, the white count is not 
increased, there is no marked tender- 
ness or rigidity at McBurney’s point, 
and the distended cecum and ascending 
colon may be palpated. If doubt still 
exists after a cleansing enema explora- 
tion should be done rather than risk 
the danger of overlooking nn acute ap- 
pendicitis. If relief is obtained by the 
enema X-ray studies can be made later 
and subsequent treatment determined. 
If exploration reveals a harmless ap- 
pendix surgical correction of the 
anomalous mobile cecum should be done 
if the case is nn extreme one or lias re- 
sisted adequate medical care. This care 
consists of increasing the body weight, 
bed rest in selected cases, abdominal 
exercises, the wearing of n comfortable 
abdominal support, tonic physiotherapy 
and psychotherapy. 

Obstipation, frequent abdominal pain 


FIRMLY ESTABLISHED ON A 
SOUND, SCIENTIFIC BASIS 

HAS REVOLUTIONIZED 
PEPTIC ULCER THERAPY 
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■he broad scientific background of Cream- 
alin, based upon published articles, attests 
the therapeutic efficacy of this unique col- 
loidal cream of aluminum hydroxide. These 
investigations concur in one important point: 
that Creamalin induces healing in peptic 
ulcer with greater rapidity than any other 
agent heretofore used. 

Creamalin neutrahzes 12 times its volume of 
N ' 10 HC1 in less than 30 minutes. It does 
not produce secondary rise inHCl secretion, 
and cannot lead to alkalosis or plasma pH 
changes. In consequence, it overcomes pep- 
tic ulcer pain and discomfort immediately, 
and produces radiographically visible heal- 
ing in 3 to 5 weeks when taken orally, and 
in 7 to 1 0 days when given by the Creamalin 
Automatic Drip Control, a device especially 
designed for continuous drip administration. 

Reprint* cf published articles, one/ o copy* of the bro- 
chure ‘‘Presect Day Concepts of Etiology and Ther- 
apy /a Peptic Ulcer” sent to physicians an i request. 
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"Discipline is the development ot the facul- 
ties by instruction and exercise." ■ When 
functions such as habit time of bowel move- 
ment are neglected through lack of disci- 
pline or intelligence, they require careful 
training to restore them to a normal state. 
Petrolagar has proved to be an agreeable 
and effective means of establishing bowel 


discipline .... Because Petrolagar mixes 
intimately with the bowel contents, it in- 
creases the bulk in the stool to a soft mass 
which is easily passed .... The Five Types 
of Petrolagar provide the doctor with a 
variation of treatment to suit the individual 
patient .... Petrolagar Laboratories, Inc., 
8134 McCormick Boulevard, Chicago, 111. 
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of mild intensity, anorexia, malaise, 
“billiousness,” headaches and malnutri- 
tion are symptoms that should suggest 
the possibility of a chronic case of 
mobile colon. 

J. DufTy Hancock, Louisville. 
Bet.nheim, A. K. and London, 1. M. 

Arteriosclerosis and Thromb o- 
Angiitis Obliterans. J. A. ilf. A., 
103:2102, June 10, 1037. 

The authors report successful treat- 
ment of a large number of patients 
with peripheral vascular disease by 
means of a diet high in calcium and 
vitamins, elimination of the use of to- 


bacco, employment of sodium citrate in 
severe cases, and proper care of the 
extremities. On this regime 83.8 per 
cent of 99 cases of arteriosclerosis, and 
79.G per cent of 61 cases of thrombo- 
angiitis obliterans showed improve- 
ment. 

The high-calcium, high-vitamin diet 
was given because of its favorable in- 
fluence on vasospasm, but it was also 
used when the vasospastic clement ap- 
parently was absent. The chief sources 
of calcium were milk and cheese, but 
occasionally calcium salts were em- 
ployed. Concentrates of vitamins A 
(19,000 units) and D (1900 units) 


! 
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I 'AItOSTIDIN may l»c depended upon to 
-J hasten a favorable clinical response in 
the medical treatment of peptic ulcer. Its u«c 
a* an adjuvant allow* wider latitude in diet, 
and the patient may remain ambulatory in 
inn«t instances. The vicious circle of <Ic- 
fpondrnryt anorexia, gastric di*comforl, and 
malnutrition, i* interrupted, fo that it is not 
unuMinl to fc<* thc.«<* patient* make appreci- 
able gain* in weight and nutrition. 

The u*ual course qf Laro^tidin therapy 
ronri*t* of 21 consecutive daily injection*. 
Stubborn ra*r*. Mich n* thn*c with a long 
history of ilbtreo and frequent exacerbation, 
mav require additional injection*. 


Isirmtitlin ii the Rochr sterile 
stnnelardizrtl solution oj /-njtfj* 
dine mnnahydrofhhriffr 
j i*ocinIty adjunct! for intromit * • 
culnr infection. Ampul* 5 cr. t 
carton t oj 0. 
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were added daily, vitamin B was given 
in the form of wheat germ or yeast, 
and vitamin C was supplied in orange 
juice or tomato juice. Lnctose was 
added to the diet of patients suffering 
from constipation (except diabetics), 
from 2 to G heaping tablespoons a day 
being effective in the majority of cases. 

Sodium citrate was used in severe 
cases, either by vein or by mouth, in 
-order to reduce the viscosity of the 
blood. The high calcium diet prevents 
depletion of the body through sodium 
citrate, and not only has an anti-vaso- 
spastic influence, but produces a bene- 
ficial effect on general- health. It does 
not adversely affect the viscosity of the 
blood, nor docs it lead to increased 
arteriosclerosis. 

Other measures, including complete 
withdrawal of the use of tobacco,' 
freedom from worry, reduction of 
physical exertion, and thorough care of 
the extremities are described in detail, 
and a number of case reports are pre- 
sented. 

Theobald, G. IV. 

Effect of Calcium and Vitamins A 
and V on Incidence of Pregnancy 
Toxaemia. Lancet, 332:1307, June 
12, 1037. 

Fifty pregnant women who were re- 
quested to take dnily throughout preg- 
nancy 20 grains of calcium lactate, 11,- 
000 units of vitamin A, and 460 units 
of vitamin D were compared with 60 
women whose diet was not supple- 
mented in this manner. All were ap- 
parently healthy at the beginning of 
the experiment. About half of the 
women in each group were primigrnvi- 
dno, or pregnant for the first time. 

In only 13 cases of the 50 women on 
the high-calcium, high-vitamin diet 
were toxic symptoms found, whereas 28 
of the 60 untreated women showed 
albuminuria, hypertension, or both. 
Other symptoms, such ns hyperemesis, 
oedema, headaches, cramps, and in- 
somnia occurred in 21 of the untreated 
cases, but in only 10 of those receiving 
calcium and vitamins. 

The author believes that the im- 
provement noted was due to the nature 
of the diet, and that all pregnant 
women should linve these protective 
substances. 

Gunderson, F. L. 

Ntdritional Economies of Dietary 
Calcium. Am. J. Pub. Health, 
27:570, June, 1037. 

The daily human need for calcium is 
widely recognized as ranging from 1.4 
to 0.G8 grams, or an average of 1.0 
gram plus or minus 0.4 gram (expres- 
sed as elemental Ca) , depending on the 
age and the needs for growth, preg- 
nancy, or lactation. 

Evaporated milk and American 
cheese are the cheapest food sources of 



BECAUSE— Borden’s Beta Lactose (National) is a new, 
unproved form of milk sugar, more palatable and fixe 
times more soluble than ordinary milk sugar (alpha lactose). 


BECAUSE —in infant feeding, in flic preparation of high 
caloric diets, and wherever milk sugar is indicated. 
Borden’s Beta Lactose (National) is easier to use and 
easier to take. 


BECAUSE —Borden’s Beta Lactose is accepted l>y the 
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tire container 


73ani&>vS 

|g| BETA LACTOSE 

(NATIONAL) 

You are invited to make a personal examination of Bet* Lactose. For a triai 
supply and further information, simply mail the attached coupon. 



Tm: IIokpj n Company, 

Prescription Products Dept., Dept ^*2S*B 
550 Madison Avemu\ New' Tort, N. Y. 

Pleacc send me information and trial supply of Borden's Beta 
l.nctosc. 

Name M. D. 

Street— — __ 

City. — . — — ^-State ... — 


83 5 



American Journal of Digestive Diseases and Nutrition 


e 


calcium, since one scram from these 
products costs only G.4 cents. Close be- 
hind are ■whole milk at 9.4 cents a 
gram, and powdered milk at 10.3 cents 
a pram. A similar amount of this 
mineral obtained from vegetables or 
fruits will cost from two to 25 times as 
much ns milk, ns shown in a table com- 
piled by the author. 

The cnlcium of milk and dairy pro- 
ducts is highly regarded for its biolo- 
gical availability, and these foods also 
furnish liberal quantities of other im- 
portant nutrients, such as protein, fat, 
and vitamins. 

Cnlcium pharmaceuticals cost the 
consumer from about one to 18 cents 
per gram of calcium (of lower biolo- 
gical value than that of milk. Ed.) . The 


author suggests that various inexpen- 
sive carbohydrate foods might be forti- 
fied with calcium salts, a procedure 
which, .with increased milk consump- 
tion, would provide more adequate 
calcium for American diets. 

Vaughan, IV. T. and Pipes, D. 31. 

Is There a Correlation Between 
Food Dislikes and Food Allergy ? 
J. Allergy, 8:257, March, 1037. 

Dislike of foods is not correlated with 
allergy to those foods, according to the 
authors, who investigated 500 patients 
by means of questionnaires and fol- 
lowed up 19 allergic cases with skin 
tests. In only about 20 per cent of the 
500 patients with food dislikes was 
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Alka-Vcss is preferable to the 
use of single alkali medica- 
tion because the presence of 
buffer salts helps to take up 
acid in a natural way with 
loss danger of setting up an 
alkalosis. 

The palatability and con- 
venience of Alka-Vess assure 
regular and accurate dosage. 


The CO- factor in Aspir-Vess 
provides brisk effervescence 
which carries the drug more 
rapidly through the stomach 
so that danger of gastric dis- 
turbance is reduced to a mini- 
mum. Rapid absorption is 
assured and a maximum clin- 
ical effect is secured from 
minimum dosage. 
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arc supplied in con- 
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there a correspondence between the dis- 
like and the foods causing the allergic 
symptoms, while in the 19 tested, there 
were only 7 instances in which n dislike 
was accompanied by a positive skin re- 
action to the food. 

In a previous scries of 100 cases, it 
was reported that 46 showed evidence 
of food allergy, while 66 expressed food 
dislikes. The 7 foods most frequently 
disliked were in their order of fre- 
quency: spinach, turnips, cabbage, car- 
rot, okra, lamb, and squash. The foods 
in the same scries most frequently 
found responsible for allergic symp- 
toms were, in order: cucumber, water- 
melon, raspberry,- strawberry, tomato, 
onion, cabbage nnd cantaloupe. 

The Nutritional Significance of 
the Curd Tension of Milk. /. The 
production and properties of "soft 
curd ” milks. J. A. M. A., 108 : 201 , 0 , 
June 12, 1937. II. The relation of 
curd tension to the digestibility of 
milk. J. A. M. A., 108:2122, June 
19, 1937. 

Newly developed laboratory methods 
for the quantitative measurement of 
the curd tension of milk have shown 
that there is a wide variation in the 
curd tension of untreated milk from 
different cows. No precise standard 
exists at present for a “soft curd” 
milk. Natural soft curd milk appears 
to be n less concentrated milk, having 
a relatively low content of fnt, casein 
and calcium phosphate. 

Pasteurization of milk has little 
effect on the nature of the curd, but 
softening of the curd mny be accom- 
plished by boiling, dilution, nddition of 
acids or alkalis, and the addition of 
various cereal waters. Homogenization 
of whole milk usually lowers the curd 
tension, and commercial methods of 
preserving milk by evaporating or dry- 
ing also usually yield a product that 
exhibits a low curd tension. 

The variety of milk preparations 
that yield soft curds have been shown 
to be well tolerated and well utilized by 
infants, children nnd older persons. 
Thus, "evaporated, sweetened conden- 
sed and powdered milks — all of which 
usually form soft, flocculent curds — 
have been used with clinical success in 
the feeding of normal infants.” In 
general, milk that has a low curd ten- 
sion leaves the stomach more quickly 
than milk that does not have this 
property. Such digestion ns takes place 
in the stomach is more quickly accom- 
plished when the curd is soft. 

Numerous references to the scientific 
literature are included in this report, 
prepared by the Council on Foods of 
the American 3Iodieal Association. 

Harris, R. S. and Bunker, J. \Y. 31. 
The Antirachitic Property of 
Casein. J. Viol. Chcm., HV.XBV, 
June, 1937. 

Rickets could not be produced in rats 
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detoxified with soricin 


It has been demonstrated that colon bacillus vaccine therapy, if 
judiciously used in properly selected eases, constitutes a valuable 

therapeutic aid. - _ 

B. Coli Vaccine (Morrell), used in conjunction with Soricin 
Tablets or Soricin Capsules for the treatment of obstinate cases of: 

• chronic functional diarrhea 

• chronic headaches associated with 
chronic constipation or colon distress 

• chronic “toxic vertigo” 

• “unstable colon” or mucous colitis 

B. Coli Vaccine (Merrell) is now available to physicians in the 
graduated dilutions. 
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on diets in which casein from cow’s 
milk served ns the protein constituent, 
even when the ratio of calcium to phos- 
phorus in the diet was 9:1, when the 
phosphorus content of the diet was less 
than 0,2 per cent, and when extractable 
fat-soluble factors were removed from 
the diet. 

Booher, L. E. 

The Concentration and Properties 
of Vitamin H. J. Biol. Client., 
110:223, June, 1937. 

Vitamin H is defined as a relatively 


heat-stable component of the vitamin 
B complex, which is essential for 
growth and for the prevention of erjr- 
thredemic dermatosis in rats. It repre- 
sents the residuum necessary in addi- 
tion to vitamins B, and riboflavin 
(lactoflavin) to complete the growth- 
promoting activity of the vitamin B 
complex. 

A 30-fold concentration of this 
vitamin was extracted from low lactose 
whey powder containing 5 units per 
gram, and a G0-90 fold concentrate was 




NORMAL 

Bowel Activity 


WITHOUT IRRITANT DRUGS, artificial bulk, roughage or other 
agents preferably avoided by the Physician. 

Restoration of normal physiological bowel activity can be fully 
expected as a natural result of the combined effects of ZymcnoL: 

.a. Catalytic activity of the enzymes, Invertase 
and Zymase, of Brewers Yeast checks both 
putrefaction and excess fermentation. Fecal 
mass becomes soft and bulky. Less toxic. Less 
irritating. 

b. Natural Vitamins B-G of Brewers Yeast, as 
scientifically known, aid restoration of intes- 
tinal tonicity. 

c. Mineral Oil (Agar Agar Emulsified) is mainly 
a carrier for the Brewers Yeast products but 
also lubricates and further assures soft fecal 
bulk. 

Regular bowel movement occurs from natural 

impulses without gripe, strain or irritation. 
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obtained from rice polishings contain- 
ing 12-13 units per gram. 

Pasteurization and the Nutritive 

Value of Milk. Edit. Lancet, 232 : 

11,17, June 12, 19S7. • 

Recent feeding experiments with 
calves have shown that these animals 
thrive as well on pasteurized milk as 
on raw milk, showing no signs of 
rickets or anemia, and no physical dif- 
ferences on cither type of milk. 

The dangers of raw milk as a ve- 
hicle of infection and the safety given, 
by efficient pasteurization are demon- 
strable facts that cannot be gainsaid, 
declares this editorial, which points out 
that repeated tests have revealed no 
appreciable difference between the 
nutritive values of pasteurized and raw 
milks. 


Weisman, J. I. 

Pasteurized Versus Raw Milk in 

Undulant Fever. iV- E. J. M., 216: 

977, June 3, 1037. 

In 1930 when the Essex Sanatorium 
relied in part upon raw milk for its 
supply, blood tests on 213 patients and 
employees revealed that 38 or 15.2 per 
cent contained agglutinins showing the 
presence of undulant fever. Pasteuri- 
zation of all milk was then put into 
effect. Reexaminations of 312 indi- 
viduals at the hospital, made in 1932, 
showed that all were negative in titers 
ranging from 1:25 to 1:200. Included 
in this group were 23 patients formerly 
positive with respect to undulant fever. 

Pasteurization, says the author, 
should be made available to 100 per 
cent of the population, and the public 
should be educated concerning the 
dangers of raw milk. All milk cows 
should be tested yearly for Brucella 
abortus infection and eliminated if 
found diseased. Contact with the dis- 
ease is also a source of infection. 


Misinformation for the Public. 
Edit. The Health Officer, 2:0, Map, 
1937. 

“The United States Public Health 
Service joins with the American Med- 
ical Association and the American 
Public Health Association in condemn- 
ing Coronet’s type of gross misinforma- 
tion on matters vital to the public 
health,” says this editorial in an official 
publication of the federal government, 
which thus comments upon "the piece 
of balderdash" entitled “Is Milk 
Cancer’s Ally?” appearing in a recent 
issue of the pocket-sized and “pocket- 
minded” magazine, Coronet. 

“Let those concerned with public 
health education, in particular,” con- 
cludes this editorial, “be alert to. the 
use of dangerous, inaccurate and sen- 
sational material having no foundation 
whatsoever in scientific fact.” 
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• - IN MANY INVALID AND 
CONVALESCENT DIETS 


jl3ipe BANANAS arc a natural, soft, bland food . . . with a 
I \ delicate flavor. . . popular with most persons . . . nourish- 
ing . , . easily digested . . . non-irritating ... do not readily 
ferment in the intestines . . . create intestinal conditions un- 
favorable to the growth of putrefactive bacteria . . . yield 
alkaline mineral residues in the body. 

Because of these attributes, together with their soft fibre, 
pectins, high content of sugars, satiety value, low content of 
protein and fat, their vitamins (good source of A-B-C-G) and 
essential minerals, ripe bananas arc prescribed bv an increasing 
number of physicians in many invalid diets, including: ulcer- 
ative colitis: peptic ulcer: cardiac: diabetes; liver disorders; 
nephritis: tuberculosis; as well as in various post-operative 
and convalescent diets. 

In the field of corrective diets, physicians arc finding that 
npe bananas help combat diarrhea and spastic constipation; 
also that in combination with milk they constitute a basis for 

planning a variety of effective, safe reducing diets for persons 
who are overweight. 

LITERATURE ON REQUEST. . . ADDRESS 

UNITED FRUIT COMPANY Beaton, Huiac/miMi 
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Stone, Harvey B. 

Method of Intestinal Anastomosis 
with a .\Yt<> Clamp. S. G. 0., Vol. 
65, So. -I, pp. SSS-SSi, Sept., U>57. 

The author describes a new clamp 
for aseptic intestinal anastomosis. It 
consists of two pieces, the hinged jaws 
and compressing handle. Close to the 
outer surface of each jaw tip a square 
pyramidal hole is sunk to receive the 
points of the compressing handle. The 
compressing handle is made like any 
forcep but the blades are curved like 


ice tongs and fashioned to fit the tips 
of the hinged jaws. The jaws may be 
secured to the compressing handle as a 
straight instrument or at right angles 
to cither side. 

Five figures illustrate the clamp and 
show its dimensions and how it may 
be used. 

N. M. Percy, Chicago. 
Sommer, H. and Meyer, K. F. 

Paralytic- Shell- Fish Poisoning. 

Arch. Path., 21 :5-:160, Xov., 1057, 
From the author’s summary of a 


THE BUFFERED NEUTRAL ANTACID 



TBICBISBTE 

gives ALL the advantages of the 
alkaline antacids without their 
disadvantages. How? Tri-Calsate 
is a powerful neutralizer of 
gastric HC1 but does not cause a 
rebound in acidity nor alkalize the 
stomach contents. The buffering 
effect of its end sails protects 
against a harmful alkalosis, thus 
eliminating a major disadvantage 
of the alkaline antacids. 


As no carbon dioxide is evolved 
during the reaction in the 
stomach, gastric distention and 
belching are eliminated. 



Non-toxic, non-irritating, pala- 
table and economical. Available 
on prescription at your pharmacy 
or direct in 4-oz. and 18-oz. bottles. 

Avoid the Vicious Circle of Alkali Neutralization 
Write for Trial Package and Literature 


F.H. PAXTON & SONS JNC. 


Manvfactarinr PbarmacwUticat Chemtttt 


,mmm 469 E. Ohio Sheet 


Chicago, Illinois 


further detailed study of paralytic 
shell-fish poisoning, the following data 
of important interest to all medical 
readers are noted. The authors tabulate 
and discuss 243 cases of paralytic shell- 
fish poisoning, with sixteen deaths that 
occurred between Ventura County, Cali- 
fornia, and Juneau, Alaska, from 1927 
to 193G. Of these, 234 cases were caused 
by the coast mussel. Nine cases were 
caused by the Washington clam. They 
worked out methods for the detection 
and the quantitative estimation of the 
poison in shell-fish. Toxin curves for 
these nine years were constructed from 
the analyses of mussels collected froni- 
many places' along the Cnlifornia- 
Oregon coast; and curves for mussels, 
sand-crabs and Washington elams from 
localities near San Francisco obtained 
since 1931 arc detailed. The poison has 
also been found in small quantities in 
seven species of edible clams in addition 
to the shell-fish mentioned. 

Poisonous mussels ciin pot be distin- 
guished from non-poisonous ones except 
by animal test. They never show in- 
creased toxicity in the laboratory, but 
usually show detoxification at a given 
rate. They may take up poisons from 
sea water, and evidence is presented 
which points to the water of the open 
ocean as the carrier of the poison.. As 
the latter is absorbed by the silicates of 
the sand, it is not likely to occur free 
in the water itself. Daring the poison 
season it has been found in the residue 
from filtration of sea water. Whether 
it is contained in the plankton or in the 
microscopic sand is not at present de- 
cided. 

Four different principles toxic for 
mice have been demonstrated in alco- 
holic-acid extracts of shell-fish and 
plankton. 

The authors discuss briefly measures 
for the prevention of shell-fish poison- 
ing and state that thus far treatment 
of poisoned individual must be purely 
symptomatic. 

N. W. Jones, Portland. 

Menne, F. K., Berman, J. A. P. and 
Larry, d. II. 

. Ch. n] cst eml -induced Arteriosclerosis 
in Rabbits, with Variations Due to 
Altered Status of Thyroid. Arch. 
Path., 21:5-612, Nov., 1037. 

The authors report a study of the 
effects of alterations in metabolism, us 
produced by changes in thyroid func- 
tion, on the deposition of cholesterol 
in the arteries of rabbits fed large 
amounts of cholesterol over compara- 
tively long periods of time. Observa- 
tions were made under different con- 
ditions, namely (a) normal conditions 
(controls), (b) following thyroidec- 
tomy and after administration of iodine 
to inhibit thyroid function, nnd (c) 
during administration of dcssicatcd 
thyroid in such a manner as to produce 



PERSUASION 
WITHOUT URGING 

There are occasions when the colon needs "persuasion” without 
"urging” to evacuate its contents, especially in children. This gentle 
prodding can be well accomplished with LOR AG A, the plain mineral 
oil emulsion with agar-agar, noted for its exceptional payability. 
The fine ingredients of Loraga are so thoroughly emulsified that 
freedom from oily after-taste is achieved without artificial flavoring 
and disguise. Loraga may be taken undiluted or diluted, it may be 
added to milk or to any other liquid or semi-solid food. It contains 
no sugar, alcohol or alkali. A good intestinal softener and lubricant, 
that unlike plain mineral oil, mixes thoroughly with the intestinal 
contents and stays mixed. It forms no pools, it causes no leakage. 

Loraga is available in 16-ounce bottles. 

LORAGA 

Please write on your letterhead for a trial supply. 
William R. Warner & Co., Inc., 313 W. 18th St., New York City 



841 


American Journal of Digestive Diseases and Nutrition 


Olw 


intermittent periods of progression and 
regression in metabolism. 

Experimental , arteriosclerosis rvas 
observed in all groups but it was more 
marked in those rabbits in which the 
metabolic rate had been depressed. The 
authors were led to believe by their 
studies, as other workers in experi- 
mental cholesterol arteriosclerosis in 
rabbits have been, that the two primary 
conditions necessary to the develop- 
ment of atherosclerosis are (a) an 
excess of cholesterol or of cholesterol 


esters in the blood, and (b) the stress 
due to mechanicnl factors of the 
circulation. The authors recognize the 
complexity of the problem of human 
atherosclerosis, but believe these two 
factors are dominant in the etiology of 
the latter condition. 

There are many discrepancies which 
naturally must be explained, and the 
reviewer is inclined to remind his read- 
ers that some investigations of human 
atherosclerosis have shown no correla- 
tion between the concentration of 







. ♦ * Antacid 

HALEY'S 

M-O 




In the presence of a gastric hyper- 
acidity there is often a sluggish 
bowel. Haley’s M-0 combines the 
gentle laxative and effective neu- 
tralizing properties of genuine 
Phillips’ Milk of Magnesia with 
the soothing, lubricating action 
of mineral oil in a fine, palatable 
emulsion. 

Each tablespoonful contains 
Phillips’ Milk of Magnesia 3iii 
and pure mineral oil 3i. 

Samples'.on request. 

THE CHAS. H. PHILLIPS 
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cholesterol in the blood serum nnd the 
lipid content of the aorta; that the inci- 
dence and severity of atherosclerosis 
are not directly affected by the level of 
cholesterol in the blood scrum. 

(Lande nnd Sperhv, Arch. Path., 
22:3, 302). 

N. IV. Jones, Portland. 

Sommer, H., Wiiedon, M. A., Kofoid, 

C. A. AND StOHLER, R. 

Relation of Paralytic Shell-Fish 
Poison to Certain Plankton Or pan- 
isms of the Genus Gonyanlax. 
Arch. Path., 24:5-537, .You., 1037. 

The above study is one of a series of 
studies on shell-fish poisoning by K. F. 
Meyer nnd Associates of the George 
Williams Hooper Foundation, Univer- 
sity of California. 

The authors in this paper give a de- 
tailed biological, chemical and epidemi- 
ological study of the shell-fish poison 
from plnnkton nnd methods for its ex- 
traction nnd demonstration. Frequent 
samples of plankton collected during 
the summer of 1936 yielded amounts of 
poison roughly proportional to the 
numbers of the dinoflagcllate Gonynulnx 
Catenelln present. On an average 3000 
of these organisms yielded 1 mouse unit 
of poison. The facts point to certain 
species of the genus Gonynulax as the 
source of paralytic shell-fish poison. 
Other toxic substances in the plnnkton 
may bo present. 

(Plankton — a zoological term for the 
floating or drifting orgnnic life of the 
sea, ns distinguished from the coast or 
the bottom forms of 'sea life). • 

N. W. Jones, Portland. 

Beiirekd, Moses. 

Carcinoma of Colon. Treatment 
Depending on Location of Lesion. 
S. G. O., Vol. 05, i\ r o. pp. ,505- 
514, Oct., 1937, 

As n matter ' of fact, the author 
states, there are no specific signs which 
would lead one to suspect the existence 
of a grave lesion of the colon early in 
its course. Any change in bowel habits 
must be looked upon with grave sus- 
picion. The author is of the conviction 
that some types of carcinoma of the 
colon exist and cause symptoms for five 
years before they are diagnosed. The 
majority of carcinomas of the colon arc 
found in the sigmoid, recto-sigmoid 
junction, nnd rectum. Carcinoma of the 
colon is definitely not n disease of the 
aged; no age group seems exempt from 
it. Males, generally speaking, arc more 
prone to it than females. 

Digital, sigmoidoscopic nnd X-ray ex- 
aminations of the colon should lie made 
in suspicious cases. Digital examina- 
tions should be made in several posi- 
tions. While carcinoma may be present 
in multiple parts of the colon, it is un- 
common. 




An extensive series of sleep experiments have 
recently been conducted in a leading University 


THIS STUDY SHOWS THAT 
OVALT1NE ALONE, OF ALL THE 
THINGS TESTED, IMPROVED 
THE QUALITY OF SLEEP 


Three years ago an extensive investigation 
was begun at a well known University, to 
determine the influence of certain factors on 
sleep. 36 men and women were used as sub- 
jects in this study, which extended over a 
total of 6,800 sleep nights. 

A wide variety of different factors were 
tested for their effect on sleep. One phase of 
the general problem was to study the influ- 
ence of sandwiches, hot milk, two barbitu- 
rates, and Ovaltine. (Ovaltine was included 
in the study at the recommendation of the 
investigators.) 

Statistical evaluation of the results shows 
that Ovaltine was the only test procedure 
which improved the quality of sleep. It de- 
creased the amount of tossing and turning 
during the night. (Motility, i.e., movements 
during sleep, is recognized as an objective 
criterion of the restfulness of sleep). In addi- 
tion, Ovaltine caused an increase in the num- 


ber of mornings when the subjects reported they 
fell well rested on awakening. These results 
were obtained when Ovaltine was taken hot 
or cold, with water, or milk, thereby indi- 
cating that it was Ovaltine itself that caused . 
the improvement in sleep. 

Ovaltine was the only test procedure that 
accomplished these two favorable results. 
Sandwiches had no effect on the quality of 
sleep. Hot milk had no effect except to in- 
crease the amount of dreaming., The two 
barbiturates used gave the effects for which 
they are known— one a quick sedative action 
and the other a prolonged depressant effect. 
But neither drug improved the quality of 
sleep as did Ovaltine. 

These findings with Ovaltine are merely 
confirmation, from a new and scientific 
method, of facts long known about Ovaltine. 
The experience of medical men established 
the use of Ovaltine for sleep many years ago. 

Ovaltine is a nourishing food, not a drug. 
Its action is, therefore, en- 
tirely natural. It can be used 
regularly, night after night, 
with no danger of forming an 
undesirable drug habit. 

IThm you lash lo recommend a stoop 

to some patient, uhy not give Oval- 
tine a trial? It is a safe and dr unless 
aid to sound, restful sleep. 
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The author is of the opinion that 
powerful deep X-ray therapy in these 
cares doer more harm than (rood. 

Prc-operatively the bowel should be 
cleansed with castor oil and later warm 
enemata while the patient is on n non- 
residue diet. Infusions of glucose are 
ftiven ns needed. All cases are digital- 
ized pro-operativcly. This does no harm 
and frequently has been beneficial in 
the author’s experience. 

Immunization by intra-peritoncal 
vaccination is of very questionable 


value in the author’s opinion. 

Spinal anesthesia is the anesthetic of 
choice in all cases. In over 300 cases 
the author has not had a single death 
from the use of neocaine. 

Wherever the Mikulicz operation can 
be performed it is undoubtedly the 
safest to do. Primary colostomy and 
anastomoses as secondary procedures 
are appropriate in certain instances. 

Infection by the colon bacillus is the- 
bete noire of operations upon the large 
bowel and to some degree complicates 


the course of every patient operated 
upon. Because of the frequency of late 
infections in the groins the author now 
makes a separate incision and drains 
that area. Drainage of the pelvis is 
also instituted following operations on 
the sigmoid and rectum. 

The author’s mortality has been 
about ten per cent. Sixteen figures nnd 
a bibliography accompany the article. 

N. M. Percy, Chicago. 

Carey, J. B. 

Gastroscopic Observation oj the 
Post-operative Stomach. S. G. 0., 
Vol. 65, No. i, pp. .’,1,7-1,50, Oct., 
1037. 

The author proposes the use of the 
gastroscope as a means of determining 
precisely the condition of the stomach 
pre-operntively and post-operatively in 
those cases with a recurrence or per- 
sistence of symptoms. The presence .of 
unnbsorbed suture materials and the 
types and degrees of gastritis common 
in the post-operative stomach may be 
seen. Superficial erosions and hyper- 
rugation may be readily seen by the 
gastroscope, whereas the X-ray exami- 
nations for those conditions is notori- 
ously difficult. 

Because of the similarity of symp- 
toms and often of roentgen findings in 
peptic ulcer and chronic hypertrophic 
gastritis, is is suggested that gastros- 
copy should always be done in such 
cases before operation. 

Fifteen case reports, six figures, and 
a bibliography accompany the article. 

N. M. Percy, Chicago. 

Feller, M. K., Cook, D. D. M., Walter, 

Otis M. and Zhitnoft, N. 
Entcrcctomy in the Surgical Treat- 
ment of Hepatic Cirrhosis or Portal 
Obstruction with Ascites. S. G. 0., 
Vol. C5, No. 30, pp. 331-535, Sept., 
19S7. 

Fuller nnd Cook, reasoning that if a 
diminished volume of blood is required 
to pass through a cirrhotic liver, there 
may be less ascitic fluid formed, pro- 
posed obliteration of a portion of the 
portal bed to accomplish that end. This 
smaller volume containing a higher 
concentration of ostomically active 
particles should tend toward a slower 
absorption of water into the capillary 
bed and furnish a venous volume more 
concentrated nnd less in fluid volume. 

Following this reasoning, a pntient 
who had formed ascitic fluid at the rate 
of 0.P5I liters per day for a long period 
of time, was chosen for operation. Be- 
ginning 12 inches below the duodeno- 
jejunal juncture, C feet 8 inches of 
small intestine were excised and a 
lateral anastomosis made between the 
ends of the bowel. 

During the first 262 days after opera- 
tion the formation of ascitic fluid con- 



GastroTntestinal 

Toxemias 


[ECAUSE of its antacid 
properties, Vichy Celestins 
has been found useful for 
gastro-intestinal toxemias, 
particularly those of the fermentative type. In 
disturbances due to overeating, faulty diet or alcohol- 
ism, Vichy Celestins also has a marked corrective 
influence. - 


A valuable FREE booklet on the 
Therapeutic Value of Vichy, with 
medical bibliography, will be eent to 
any physician on request. 


BOTTLED ONLY AT 
THE SPRING IN 
VICHY, FRANCE 


AMERICAN AGENCY OF FRENCH VICHY, INC. 
198 Kent Avenue, Brooklyn, N. Y. 


VICHY 

CELESTINS 


THE WORLD’S MOST FAMOUS NATURAL STILL ALKALINE WATER 





• In Enforced Dietary Restriction 
• Gastro- Intestinal Disease 


Patients with necessary dietary restrictions, such 
as exist in the Sippy, ketogenic, and certain other 
diets of insufficient vitamin C content, constitute 
an important group in which the use of vitamin C 
in concentrated form may be of value. 

Stringent adherence to fruit-free diets in the pro- 
tracted treatment of peptic ulcer, colitis, urticaria, 


and other conditions may result 
in mild or even frank scurvy, un- 
less care is exercised to ensure an 
adequate intake of vitamin C. 

In the presence of gastroin- 
testinal disease, impaired absorp- 
tion may cause vitamin C deficiency despite a pre- 
sumably adequate intake of the vitamin. 

When there is persistent vomiting, diarrhea, or 
any other condition preventing the utilization of 
an adequate amount of vitamin C, the 
parenteral administration of Cebione 
will be of value. 
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for Dependable Choleresis 

and Cholagogue Action 

Duochol (Plessner) presents a valuable addition to the physician's 
armamentarium in the management of hepatobiliary disease. Its 
rational formula offers a means of dependable, specific therapy 
in a number of biliary tract and liver derangements, especially 
when the undesirable irritant action of cathartics must be avoided. 

Duochol exerts its influence upon the entire biliary apparatus. 
Secretion of bile is augmented appreciably. Because it contains 
the two most potent cholagogues known, Duochol intensifies gall- 
bladder evacuation. Thus drainage of the entire biliary tree is 
stimulated. In consequence, food intolerance is corrected, epi- 
gastric and right upper abdominal discomfort is quickly relieved, 
and postprandial eructations and bloating are promptly overcome. 

Duochol (Plessner) is indicated in chronic cholecystitis, toxic 
hepatitis, catarrhal jaundice, and stone-free cholangitis. Because 
it is free of irritant cathartics, it may be safely administered 
during pregnancy when latent gallbladder disease frequently 
becomes activated. 


Composition 

Each Duochol tablet con- 
tains highly purified bile 
salts, 2 gr.; sodium salicy- 
late, 2 gr.; e*t. cascara 
s.T g rad n, U. gr.; together 
with ol coresin capsicum 
and oil of peppermint 

Notable for Its 
Economy 

Tho reasonable price of 
Duochol (Plessner) places 
it within the reach of all 
patients. This point is of 


importance when treat- 
ing hepatobiliarydisease, 
since therapy is usually 
protracted. 

Samples on 
Request 

Generous test quantities 
of Duochol (Plessner), to- 
gether with appropriate 
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cians on request. 

Availability 
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stantly diminished until it censed form- 
ing entirely. The patient has now been 
free from ascites for 29 months and 
has resumed a fairly normal life, which 
ho could not do before operation. No 
dietary restrictions nre imposed and 
the patient has no diarrhea. 

One table and a bibliography accom- 
pany the article. 

N. M. Percy, Chicago. 

Miller, Gavin. 

Subtotal Gastric Resection for 
Peptic Ulcer. S. G. 0., Pol. ns, k'o. 
i, pp. .',89-1,9!,, Oct., 1987. . 

The author discusses gastric resec- 
tion from the standpoint of mortality 
and enumerates some aids in reducing 
that mortality. Tie observes that the 
more widely practiced such a difficult 
technical procedure becomes the less 
satisfactory the results will be. 

If a heart, lung or kidney condition 
exists, making operation an unduly 
dangerous procedure, it should not be 
undertaken. Blood transfusion should 
be given for any degree of anemia. In- 
fusions of glucose should be given pre- 
operatively in order to build up a 
sufficient glycogen reserve. 

Local anesthesia or spinal anesthesia 
with splanchnic block are followed by 
less shock. 

The author prefers a high midline in- 
cision because less blood is lost; it 
allows ample exposure, and may be 
closed securely. If no ulcer is found a 
pyloroplasty may be done, if pyloro- 
spnsm is thought to be the cause of the 
symptoms. Care should be taken to 
leave the blood supply of the omentum 
intact; a large omentum without blood 
supply may be a cause of shock later. 
The end of the duodenum should be in- 
verted and placed retroperitonenlly and 
then covered with a piece of omentum. 
This, the author believes, is very im- 
portant since it tends to • localize any 
leakage from the duodenum. As the 
jejunum is brought through the meso- 
colon, care should be taken to avoid 
kinking or twisting it in any way. A 
no-loop type of anastomosis following 
the Hofmcistcr Finstcror modification 
of the Billroth II operation is per- 
formed. The ‘fatal angle” is reinforced 
by Finsterer’s angle suture. The right 
edge of the slit in the mesocolon is 
sutured to the anterior wall of the 
stomach. Throughout the anastomosis 
the locked stitch, or the baseball stitch, 
arc used to reduce hemorrhage. 

Post-operntivcly glucose and saline 
solutions nre given intravenously. The 
carbon dioxide rebrenthing bag is given 
routinely for a few minutes several 
times daily during the first few days 
after operation. At the slightest sign 
of nausea, vomiting, or epigastric full- 
ness a nasal catheter is inserted. 

The author prefers the Hofmcistcr 
Finstcrer Modification of the Billroth 
II operation over the Polya type be- 
cause he believes that after the latter 




THIS SIPPY MODIFICATION 
IS ACTUALLY MORE EFFICIENT 

F EW ulcer patients fail to rebel at the standard Sippy regimen 
and its 29 dreary daily administrations. 

Unfortunately, most modifications designed to meet such objec- 
tions from the patient are of reduced therapeutic efficiency. 

The simplified procedure that utilizes Klim is not only more 
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27% higher protein content of Klim provide greater control over 
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COMPARATIVE EFFICIENCY OF CONTROL 



FIRST DAY 

Per conn pc control of Pcrtentapc control of 
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’"t' 1 mill ante an hour. 




SEVENTH DAY* 
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non J 
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14 patients nsinp tfie 17 patients cisiiiR tlic 
routine fourth wtcL alkalinizctl powdered 
Sippy Regimen milt with rbrtc meals. 
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typo of anastomosis fond passes through 
the small bowel too rapidly. 

X. M. Percy, Chicago. 

Pemberton , John DcJ. and Waugh, 
John M. 

The Elliott Treatment as an 
Adjunct to Operation in Sigmoidal 
Diverticulitis. S. G. O., Vol. DS, 
.Vo. ", ;)/). 319 - 951 , Aug ., 1937 . 

The authors report a case of sigmoid 
diverticulitis with vesicosigmoided 
fistula which was treated by colostomy 
and later resection by the method of 
Mikulicz. A transverse colostomy was 
made and the patient was allowed to 
rest for about five months, during 
which time the inflammatory mass did 
not decrease in size. Elliott treatments 
were started rectally and were con- 
tinued at average intervals of one day 
for 13 treatments. After two weeks the 
mass had decreased appreciably in size 
and resection was carried out success- 
fully. 

N. M. Percy, Chicago. 


Glenn, Frank. 

Total Gastric Resection — A 11 Ex- 
perimental Stmlir. S. G. 0., Vol. 
95, .Vo. 4, pp. 510-5U, Oct., 19.17. 

In order to overcome some of the 
difficulties and unsatisfactory results 
encountered in total gastric resection 
the author has devised a new operation 
for total excision of the stomach, and 
has practiced it on twelve dogs. The 
operation is performed in two stngcs. 
In the first stage a loop of jejunum is 
brought up and sutured to the posterior 
wall of the esophagus and the crura of 
the diaphragm. An entoro-annstomosis 
is then made between the two limbs of 
this looji of jejunum anil the abdomen 
closed. 

Two weeks or more later the second 
stage is performed. The abdomen is 
opened through the same wound and 
the stomach is cut olT just distal to the 
csophngojejutm! npproximntion. The 
anastomosis between the esophagus and 
duodenum is then completed and the 
stomach is excised by cutting across the 
duodenum. The stump of the duodenum 
is then inverted and the abdomen 
closed without drainage. 

Three of the animals died of peri- 
tonitis. Those who survived seemed to 
develop a marked anemia. 

From these experiments the author 
gains the impression that the esophagus 
lends itself less well to anastomosis 
than any other part of the intestinal 
tract and any suturing of the lower end 
of the esophagus must be done with 
meticulous care. Motion of the dia- 
phragm disturbs the relations at the 
lower end of the esophagus. 

Eight figures accompanying t h e 
article illustrate the operation and 
show some results. 

N. M. Percy, Chicago. 
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